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A SYSTEM, METHOD AND APPARATUS FOR IMPLEMENTING

DENTAL IMPLANTS

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims prierity [rom US Provisional Patent Application No.
61/206.733 {iled February 4, 2009, entitied “"ANATOMICAL THRELE-STAGE MODULAR
DESHGN SINGLE AND MULTEI-ROOTED DENTAL IMPLANT SYSTHEM INCLUDING
ARMAMENTARIUM™, and from US Provisional Patent Appiication No. 61,213,077
fiied May 5, 2009, entitiecd “MODULAR DESIGN THREE-STAGE ANATOMICAL
SINGLE  AND  MULTI-ROOTED  DENTAL  IMPLANT  SYSTEM  AND
ARMAMENTARIUM™ and from US Provisional Patent Application No. 61/270254,
filed July 7, 2000, entitied “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 Lo dental implants and more particularly to an
improved means and method for the preparation and insertion of an improved dental

implant.



[1] A dental implant is an artificial prosthesis normally comprised of a single cylindrical component to
replace the missing root structure of a natural tooth that has been lost. This single stage is inserted
into a prepared hollowed out site (osteotomy) in the patient's jawbone (endosseous) and typically
remains buried there for a period of time to allow far "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 implant form and is an
integral part of it. The abutment (5), which extends into the oral cavity, is then utilized by the dentist to

fabricate a single fixed prosthesi é%ﬂ §r§@§§ le f|>$ed &)}:osthess (dental bridges), or can take the
form of a fixed prosthesis (over-d [!JPB % I AndASF R movable prosthesis such as a

permanent dpire, Asing, faenniaues Ak are widehoawn In e denta) field, [3] There are severl
major drawbacks to this standard |mp sr n. These raw sare derivedfrom the fact that the
standard |mprayttneies@ﬁtmwr@iaetu@rwrﬁhrerv%rgmeéﬁwawamée f9'the Hatlirdikdet form of human

teeth. There aje differamntiypes ofieethindhehHmanaRAMEihEIURPSIARE JaWRK ingisors, canines
(cuspids), premolars and molars. These teeth differ to a significant degree in form from each other

between the difdVaiPEAEYBRSS ARy e BYLH datg6ry AERRhBING™N whether
they are in theouplper for fowes-jawsrana Whidh go;smmnnthw]hameaﬁmaoht jpwe(a-maxiltary first molar is
significantly d”] rg}gt J]Q) JP@JIO Cgutlzorrets ondl pna ﬁ %L%r f|r 1'](m qlar] &qg Caomtzilélllary second
molar is different in form from a maxil aryt |toii ar) ‘? ese diffe ence In tOrm apply not only to what
is termed in deTtiSHty BS HRECERGINA 'ﬁérﬁ@ﬁ@fhejtééﬂ&v{ﬂﬁelﬁﬁrf“ot thectdethiiiae isrerupted into the

mouth and visibleitp.{be.gye)autextends.asswell tonthe - farms.pLibesoot () Rarien fouried in the
alveolar hone. socket of the j awéz of these different cate%orres of teeth in both the maxilla and

mandible. [3] TREHiStaT S8pBEI BFIRHARMES ro5tE Ut tREH L HELiCAH EIMEHERISF Somewhat oval
in cross-section idhén @nspthough observesnimaressssectionithedatusabfoiirn @hthehroots of teeth at

the level of the1 tr@pgrt ion d%[l p] nto )th t;gﬂni{ts 4%%%51%9“}353%91 Is I%r)?‘\{rp pent trrﬁls level is referred

to in dentistry as the GU --cemento-enamel junction or the cervix of the tooth “one Is |mmed|ately
struck by the faetdHabirgenEraihivstion teiogtomis i efsed-settisriohtHetdethare anything hut

cylindrical in shape ok fepmdthertandard idrintal implantiformie eylindricalingiassrsegtion along its
entire length). f endlng n the ty g)e of tooth in question, the natural rqot form of the teeth in
cross-section r”é Yactve Vlo\/é‘f” PR e ﬁt&‘bé?\%tj‘ Bitkst iy AR ERBHE BRI Helation to

the crestal oomerrmemﬂuhe«fawwhmmer isnafpkrifigetopineisors { @dmovakitees vertical @kis in relation to
the crestal ridge Jhen QNS (RIRIHNG 1o e RERmalars: A gyte thambeld, prkjdney shaped when

one is referring to the molars The cross-sectional form at the level of the cal and particularly the
dimensions oPtHab§ofTHET EatRoEme of treds hattral teathigncisorse idpidsnprernols, and molars)
vary as well, depengling on the jaw site and genetic variation of each individual patient. In addition,
when one is referring to the molars, the natural teeth typically exhibit multiple roots (typically the
molars are hi{fggted inthermandibleanditrivwoated inthetmeaxillanp 4] Thegstaiidard dental implant

design being gylindicelin 1o 2iAng [t entis ength.neluding fhe.Nsad Arigp segmery of the implant,

and consisting of a very limited number of different sized single "root Screw" cylinder'takes none of the
above-mentior ey TtUIEP AratisN Bf fherottd BPine diffeferttysed of testhrintd scebunt, both in the

maxilla and thepman@iblgin the humans. nemely, the upper and lower incisors, canines {cuspids),
premolars, and molars. These weth differ to a significant degree in form [rom each other
between the different categornies, and they differ as well within cach category depending
on whether they are in the upper or lower jaws and which position they have in each jaw
(a maxiflary first molar is significantly different in form {rom a corresponding
mandibular first molar and a maxillary second molar is different in form from a maxillary

third molar). Thesc differences in form apply not onlv 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 of jawbone K'ervix or CD) 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) 1 his maoi
discrepancy in the contour 01 emergence 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 hall sitting on top of a thin stick. These large open
areas or gaps allow for food debris, plague, and pathogenic bacteria to accumulate between the
implant crown and the natural teeth adjacent to it, making these areas very difficult for the patient to
keep clean and requiring the patient to use special cleaning implements to try and maintain them free
of food debristErdpraqueidn phary casEsThigisitibtibr bue thetanedtetmire suhshingsbor health of the
gums, causing;psfiqdental (gum) disease Qfithe adircentiagthas well.as documenteg.cases of
implant failure due to crestal bone resorbtion. [6] Additionally, as was previously mentioned, all

standard impldHEE'Bh e MaFRel BRSO R R NdHER B0t 'SEreW® f5ih By D4gH4that is buried
into the alveolus @Gawlisine) to replace the natural root of the missing teeth. A second stage abutment is
later screwed into the "root screw" (the abutment sits above the bone in the mouth) and a crown is
made to sit on%ép of Hieliatlnment This repredems pourtypledkstaidand tdocstage implant (the crown

is never considgredsas /. 3tadeRf theimplant) Reesnthy qnerstage-implantishayedgen designed
where the root screw stage and the abutment stage are all one integral piece. These are almost

exclusively bdiff 58 AT Preséiticr the raplatEmEnt B sk ‘Srte HoPEeth O™ £7f this accords
to a relativelyd«degreedomthe (eplacenmentof@lldhe dntetigraatth(inithe:mouth-baités not at all in
accord with thgn@gtural ﬁtate for r?ra@%in the -Hgsirtr?ﬂ%gﬁ%hsqu\ }E?I {%gy;\{as[ﬁrtel\r{iounsj _d{mentioned, the

St (A CErvis . T ST
upper molars are t%llt):ra f/ctﬁﬁ)létgd and the lower molars are tyﬁlca y hi-rooted. [8'] the reason why

providence formgd thissevhblanipostericctestniwith st itslevobreisuhat tisalitethriite designed to

take on the entirg hurden of gringing angichewing mostafthefopd.we gat anddihewalso are designed

to maintain the proPer vertical jaw relation between the upPer and lower jaws, referred to in the dental
| -

field as the V&THe&I DIFERSIh G ESCERISION (Y 15 &€ br dittam g thEh PPt “Site'™ Multiple
rooted cross-section are in fact very oval at this level {al the cervix), either in a horizontal axis in

refation to the crestal bone ridge of the jaw when one is referring Lo incisors, or oval ih a

vertical axis in relation to the crestal ridge when one is referring Lo the premolars, and

guite rhemboid. or Kidney shaped when one is relerring Lo the molars. The cross-sectional

form at the level of the C1J and particularly the dimensions of that form of each type of
these natural teeth (incisors, cuspads, premolars, and molars)y vary as well, depending on
the jaw size and genetic variatdon of each mdividual patient. In addition, when one 15
referring to the molars, the natural teeth typically exhibit multiple roots (typically the

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

[04]  The standard dental implant design being cvlindrical in form along its entire
length including the head or top segment of the implant, and consisting of a very limited
number of different sized single “root screw™ cviinder takes none of the above-mentioned
natural variation of the roots of the different types of teeth into account. both in the
maxiila and the mandible,

[05] Dueioils eylindrical form along its entire fength. the standard dental implant does
not conform at the level of the crest of jawbone {Cervix or CEID to the natural oval,
rhombaoid or kidney-shape form of the roots of the naturai teeth (the head of the implant

15 cvlindrical in cross-section). This major discrepancey i the Contowr or emergence



teeth versus single rooted teeth offer the advantages of spreading this intense load more efficiently as
well as providing far greater stability from tipping or shifting the position of the 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 myltiple 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 hone socket. [9]
Standard implants with their single "root screw" design hest tolerate compressive loading forces.
Compressive forces are forces that are apically directed along the long axis of the implant. Tensile
forces are forces that are eoronally directed along the long axis of the implant and are not tolerated
well by the implant. Shear forces are off-axis forces or loads on the implant that have the potential to
be most destritietilie 1o tHhe fritegtify SrEinplIaA BB B A pIEsd DG e thghtSintié Mevt” design,
standard implantsiplaceddnrthe. molamtpesieronhareas ofthe meuth-are.mast.suseeptible to the
negative effects of shear off-axis forces. Crater-shaped bone defects which are t%loically found

clinically to forPCArSURE AN hEHHE (P BORTOR O F tHe ipIAT BB dRY AR tHE bdhe) of these
implants over_dpmeaafersms'peoﬁedctm&aial_résuipiﬁﬁségmh advetsevoadingic(G.Beigkvist, D_OS. Dept. of
Dental Materigls, SCIENCS. Malm o, LRINETS I, SWRISH.A000) [L0].PHess Qraes when.ag implant is

"loaded" are known to be concentrated at the "head" or top part of the implant that is buried in the
bone. The rel&¥¥aliFhatisi B8 Bt HoARPHERTEMOf the Siriglrhalat o AYdSE eStEf implants does
not allow for the pranekdistiibution ol this,logdhfan molar implanis«Betwerndd-20% of the adult
population are ,br.uxeLs‘,\ peqp!e,y\(hg,lia‘b'ﬁt aIIY grind or clench their téet\h to,rngge__st[ess 0. Oral
Rehabilitatior"2005Y 1 1] Th& BV aFAGE StEnAS A TSN o8R8y Can k& a Veéar
(compressiveddoadinigl foreeinf 4h0cpeunds persduaretincthon B2dawospeddouare pbntimeter. The
average bruxgf QeRelales AVSHIGAl{COmAERSINGLIAAdNG. TR PHURIQ PR PAHNGS R Square inch

or 42 kilos per squdre centimeter, a figure well in excess of what the standard” 6
pertodontal {gum) disease of the adjacent teeth as well as documented cases of implant

failure due to crestal bone resorbtion.

[06] Additionally, as was previously mentioned, all standard implants on the market
consist of a single evlindrical “root serew” form or stage that is buried into the alveolus
{(jawbone) to replace the natural root of the missing teeth. A second stage abutment is
later screwed mnto the “root screw™ (the abutment sits above the bone in the mouth) and a
crown 1s made to sit on top of the abutment. This represents vour 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 serew stage and the abutment stage are
all one integral piece. These are almost exclusively being used at present for the

replacement of missing anterior teeth ondy.

[67]  This accords to a relatively good degree for the replacement of all the anterior
teeth in the mouth but is got at all i accord with the natural state for replacing the
posterior teeth, where as was previously mentioned, the upper molars are typically tri-

reoted and the fower malars are typically hi-rooted.

[08] The reason why providence formed these molar (posterior) teeth with multipie
roots 1s that these teeth are designed to take on the entire burden of grinding and chewing
most of the feod we eat and they also are designed Lo maintain the proper vertical jaw
relation between the upper and Jower jaws, referred to in the dental field as the Vertical

Dimension of Ocelusion (V.2.0.C). or maintzining the proper “bite”. Multiple reoted



dental implant can comfortably handle over time As noted above, vertical (compressive) loading forces
are the forces best handled by standard dental implants, as opposed to shear (off-axis) loading forces
which are much more damaging over the long term to the integrity and viability 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 unsplimed implants hy a very large factor (|
ms 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
We 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 ja(maxilla) in the molar(s) region contain
empty spaces called sinuses immediately above and in many cases actually wrapping around the tips
of these multi-rooted teeth. In the lower jaw there is a marked sloping in or reduction in the width of the
mandible on Beth thesbuseal(eheekiside) Endirgual @orglersiadnpfiitebony phstes from the crest of
the jawbone t@f‘m@cm{@ELO&UW%S%IN%IHQ@Qi@@&é@@iﬁ@@@l%ﬁh%ﬁﬁgEiPEtﬁM%Q'@E REINEAUNS in a canal
in the mandible in an inferior position to the Tower teeth.” [15] All of the above presents significant
challenges to e G&htarprattitione; W Stdniptihg 6 YepatR these MISSiRGiOStrdl teeth with the
standard dental thaplantdesigokdue tbetheir singledaiga eydintiticateirodbotarmyihbianatomy of the

upper and 'OWn%M?VItéSb%%Qs%‘ék@élznﬂ%%ha@é( HOFLUE 19'%ﬁ‘ﬁﬁ%&%@@qﬁﬁéﬁﬁr%@%ﬁqr gnialimplant
design in these molar regions. This is because typically the standard posterior implant dimensions are

4.7 millimetersiitrerogssettivibindlamestexdamd oy ininsetdreier overd tdagtimPhasbagimensions are

necessary in qrdar tQ placs.an implapt.efsufficient size thatean ieasenably.handle, some; of the forces
of the load placed upon it in the posterior upper and lower jaws. [16] This unsuitability of design is the

case even moReES i PANEHIE WHS RalRekargy Rskiahy SPHS&ESH P& jaw or crestal height
resorbtion of |[}magglla or maqgil{)&[e\}v E“g yery common finding JQHp,atLents Yvh,cgchave ﬁ:rev-iQUSIy lost their

dgard mmplanis. w ke " Foat Screw tsl Tolerate coOmpressive
molars). Thes

artiqt]ﬂfé\r cases typically require additiona surgi’cfa{l1 procedures such as maxillary sinus
lifts (42% of mesdirryopessterion mipiants reguire & sirrusifescinracrdty dopeethvoseienlyegar study

published in t.he.Journahef.Rerodontelegy .2008). ormmaxillan:nd mandibuar.crrstalgidge
augmentation in order to make these sites better suited to accommodate the physical dimensions of

the standard d&hital IR Epr8Yids Rumrdeutd&nth B Boerihahmplaft sl 8648 ot to puncture
the sinus). Thése:preceduras krengasityandaraiassaciate domthncentemitant health risks to the

patent. Often fhess.analomicaliniiatons may arce e denist ,iace ihemplants n @ non-opimal

location or if the fimitations are severe, they may totally precfude the patléiﬁt“"f?om receiving this
restorative trepimait gbﬁgﬁiapﬂ@g@tﬁgﬂ posterior) areas of the mouth are mast susceptible to the
negative effects of shear off-axis forces. Crater-shaped bone defects which are typically
found clinically (o form around the “heads”™ (top portion of the implant embedded in the
hone) of these implants over time are suspected 1o be a result of such adverse loading.
(G.Bergkvist, DDS. Dept, of Dental Materials Science, Malmo University, Sweden

2007,

[010} Stress forces when an implant is “loaded” are known to be concentrated af the
“head™ or top part of the implant that 15 buried in the bone. The relatively narrow cross-
sectional diameter of the single “head™ of most dental mmplants does not allow for the
proper distribution of this load for molar implants. Between 10-20% of the adult
poputation are bruxers, people who habitually grind or clench their teeth to reduce stress

{J. Oral Rehahilitation, 20085

[011] The average standard implant (two-stage can take a vertical (compressive}
loading force of 456 pounds per square inch or 32 kilos per square centimeter. The
average bruxer generaies a vertical (compressive’ loading foree of up 1o 6400 pounds per

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



[17] 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 para ,thesia) when attempting to place a standard
posterior dental implant. [18] Bone quality and volume arc of paramount importance to the dental
surgeon placing implants. It is important for the dentist to consider hone quality from a biomechanical
standpoint. Generally, the anterior mandible has the densest hone 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. [19] 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 hone. In the posterior regions the entire width of the jawbones is
typically 5 to Pawiinreters ehickoThE eiebapddmerdéntalbeiéebrtive teet) spamscreiiaining when a
molar tooth isjlgtis Q.10 &2 millimetarsionguihevestigaudepth of alveolar hone.present where the
tooth was lost can be as little as 5 t010 millimeters before one encounters either the maxillary sinus

space (in the PP ERY GBS ETor AvESERERE(H thEtsWarian e 12t Eauitichally, as was
noted above, theddading fiarde pnf the seupbsieitordesthi (malars pisimushygreatedthan-the loading force
placed on the nfmter-i’%éﬂt%%pinﬁ% this reason the diameter of the standard implant used to replace

these missing teeth | S|gn|f|cantly(Iarger than the diameter of the implants used to replace missing

anterior teethypf2d] Toallow fona.prapesvaltmeerthicknessofiawhona:hetwrenhe implant and the
adjacent teeth so as to allow for a proper blood sur{qgly and health of the bone between the implant and
t

the adjacent tREWH IHHAEBERN Reshrodiicths el field o Miaintaifa nlilitnum distance of 2
millimeters b n.the implant and the adjacent teeth on either side of the implant.,As noted above,
this means (0Lt T A0l ST bl e e Pt e et S R A o clameter
of 6 to 8 millimeters iial rresiodistahd inarsich (e Wb thpic o etivdln thiarabjacdntteeth where the
missing tooth ysead 9. hele.Pasediondheformiulaiinierdemat spacen(spacs et pydhemissing tooth)
minus 4 millimeters (2 millimeters on_each side of the implant) = maximum diameter of implant head.
In the particuldPE55E B 18 st ekt RO ALY it SRyt M Bfther 10-4 =6, or 12-4= 8. As
mentioned abgye, the entire width of the jawbones js typically hetween 5 to 7 millimeters thick
reterred to e PR L D e means that in
order to stay withigstivenghfinesofthenjhwibone aridsrotplinstimethicouted derieabplagss of the
jawbone, the maximunidimension efthe;head-ofia standardinplant whighdis.roungk in grgss-section
should typically not exceed 6 millimeters in diameter. [2??{] In addition to the abave space requirements
and limitation§! FsWEH RIS TH 08 RHsiehl el tHAE S il RSSO B & intained
between multiple-iniplants aswelli{distahes: betiveefvondimplant anddihe: nexdividrediyplacing two
implant nex tg,eaeh AUer) ILQICEL 0 mAInian, e PIRBRINIY syRRIY (0 e, Pamy sy between the

implants and prevent resorbtion or "die-back” of said bone. [23]| Several systems have been
developed to t§&nd mitigate some of the significant drawbacks of the standard "single root" dental
implant design dgicribed above. To better approximate the natural form of the root of the tooth at the

cervical junctibH 2an X ahipie ¥ S HorieBisy dehitieim bidrt S8 3o8EBEEH tPS™ pat. No.
6,854,972, Februagyine o replace these missing posterior teeth with the standard dental implant

design. Due fo their single large cvlindrical “root”™ form. the anatomy of the upper and

lower jaws can be particularly upsuitable to accommodate the standard dental implant

design in these molar regions, This is because typically the standard posterior inplant

dimensions are 4.7 millimeters in cross-sectional diameter and 13 millimeters in overall

iength. These dimensions are necessary in order to place an implant of sufficient size that

can reasonably handle some of the forces of the load placed upon it in the posterior upper

and lower jaws.

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

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



2005, Elian, wherein a flaring cervical portion is incorporated in the proximal (corona]) 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
anatomical shape for the abutment and a better esthetic result for the "pen-implant” (Qums) soft tissue.
[25] U.S. Pat. No. 7,291,013 November 2007, Aravena and Kumar, describes a standard single root
form implant similar to U.S. Pat. No. 6,854,972, yet with a more pronounced anatomical flaring of its
corona] segment or "head" as well as a more flared "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" implamteofehmimxiagtenmttotimprove soft tisstie httadhimenta).SPat. No. 6,527,554

March 2003, Hursomand Rragen: deseribesaiipuohened sanean.the.coronalngadof.a standard
single-root form implant to better preserve the "biological width' or "attachment zone" between the

implant-abutriBfit irterfACes  [F7]N0 ST Paf R & P06/ 00538A8 A T EGHiNE! Ffjhn, and
Murray, describels auriotiudar single-iciot! implanidesigrishich netides adheadimmintermediate part
which is poro%%igrtl F\nﬁgem_%[ctl% etter en age b%p% and on.it inferLor aspect a s)gggttk%ngth threaded

E(.}ﬂdl.ﬂ OTdpPy ese Sites belter sti (.*]d Lo accomm

"screw" segment. Whité the mtermediate (middie) section may possibly enhance bone adhesion over

the long term pit\deses Buatsthes exgersendidiibwin grforh énnitigh “bitetiimtolth osteotomy bore shaft

and initial fixafignpfa-stgndard 1Qot serewrnichicatires. a threaded saraw.form.down most if not all
of its length. [28] In an attempt to provide for a multi-rooted tooth form implant, WO Pat. App. No.
2006/082610 AfHHEC2008. Chto TV AHBRIEIS dhd Vit detchbes Butnampiedrabtivgicaental implant
design with a rhwadrccompenent which ihcallsiaccollamang@nipol screw icampanentwhich it calls a
“fixture". For the sake__,oﬁjglari%tlhg erms headand . his restorative (reatme

ar€ Severe, they miy 1otally précluce the patient from receiving this restorative treatment

option altogether.

[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 mandibie
(causing infection and implant failurey. or disturbing or partially severing the inferior
aiveolar nerve in 118 canal in the mandible (causing a temporary or permanent

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

[018] Bone quality and volume are of paramount importance to the dental surgeon
placing implants. It is important for the dentist to consider bone guality 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 pentod to maximize bony

adaptation o the implant surfaces.

[019] The upper and fower 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 s typically 5 o 7 millimeters thick.
The average mterdemtal (between the teeth) space remaining when a molar tooth is lost s
10 to 12 millimeters long. The vertical depth of alveolar bone present where the tooth
was lost can be as Hutle as 5 (010 millimeters before one encounters cither the maxillary

sinus space (in the upper jaw} and the infertor alveolar nerve (in the lower jaw),



10 root screw" used by the present invention for these components will he used to describe these
components in regards to this prior tut [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 catast%ophic 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 the components of the implant within that site in a three-dimensional
manner. [30] This prior art describes a design wherein the "root screw" components are by necessity
of smaller diameter or girth than the attachment (connector) holes of the "he component as they need
to be inserted through these holes and then via an extending circumferential lip on its superior aspect
of greater circumference (which acts as a limiting stop) engages the smaller circumference of the
insertion hole{@?&he MHéEdndbmporrenvindroertchelead thésedwn bomponentsitstbach other. [31]

This is a significant.drawback:in he.structuralidesian of.the prigl.afor.the follpwing.reasons: As
noted above, there are significant limitations onthe maximum interdemal (nesio-distal distance

between the f&&tHY Hd BRCES-ThGGal@idth BPHT jastbiore) eiménsions brtiethiplant site. The
diameter of the:thead!l campenentibatcandypicalnbe.accesamodated inithisdimited-implant site for
missing mola e th without puncturing this three-dimensional volume of the hone in both of the above
two dimensions is itself quite limited. Therefore, the attachment (connector) holes contained within it

must of necessity|be ol gmatier.dirmetenthan ihe chgad which contains shemm el Bysincorporating in

its basic design a "root screw" that must of necessity be of smaller diameter than the retention hole of
the "head" cofffptHeritints WHich it slites thiotigh Féltired RRE 4ot St EofpoRERt 6T this prior art
to be extremely 'thinintesulthagdnaeritically: insuffieient diameter:gistfar thesenizipat screw”
components. As these 'root screw’ components are theTprimar sfructures of the implﬁint that provide
. m{ﬂ%nutm dlsauincc &8 1mt.fu:r:s .clwcmiﬂ e 5 Piar%i At tdc a auﬁn tect op Tlii er

the retention, stability and load Support for the entire implant, this design faw is o

side of the implant. As noted above, this means that the head of the implant at the height

of the crestal bone should not exceed a diameter of 6 to 8 millimeters in a mesio-distal

dimension (the distance between the adjacent teeth where the missing tooth used to be),

based on the formula: interdental space (space left by the missing tooth) minus 4

millimeters (2 millimeters on cach side of the implant) = maximum diameter of implant

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

12-4=§. As mentioned above, the entire width of the jawbones is Lypically between 5 1o 7

millimeters thick (referred to in the dental field as its Bucco-Lingual dimension) in the

posterior area. This means that in order 1o stay within the confines of the jawbone and not

puncture the outer cortical plates of the jawhone, the maximum dimension of the head of

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

millimeters in diameter.

[022] In addition to the above space requirements and limitations, it 1s well known in
the dental field that & minimum distance must be maintained between multiple implants
as well (distance between one implant and the next when placing two implant next 1o
each other) in order to maintain the proper boid supply to the bony tissue between the

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

[023] Several systems have been developed to try and mitigate some of the significant
drawbacks of the standard “single reot™ dental impiant design deseribed above. To betier
approximate the natural form of the root of the tooth at the cervieal junction, an example

of this is a one-piece dental implant as deseribed in U.S. Pat. No. 6,834,972, February



critical importance and would jeopardiAi the long term and even short term viability of this implant
design in the mouth (as noted above, it is accepted in the dental field to always use larger diameter
single "root screws" for posterior implants compared to anterior implants due to the greater forces
normally placed on the posterior implants). The ingdequate 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 screw components
necessitated by the design of the prior art also necessitates that the single set of "connector screws"
provided by the prior art to secure all three components (the head", "root screw" and abutment
components) 2(8abhotherctoibe Byarinmer tvarrthis ReoPSersivE P4 REY A (YR Ad inside
them), which, Quer: tipé,femeven on initial load) could easily lead to their fracture under load. This
would cause a separation of these two components within the jawbone, resulting in the complete
failure of this joreiant de Sign ¥ A98ghRMate 3 censiie:forthe dehtalapractiionertitadhave to deal with.
[34] Additionally, the abutment stage.design. of this prior ripes ariecting fubes on the bottom
surface of the g%ﬁinrﬁierﬁobﬁi% d[e%%g‘r?d't' ré)gulfgﬁ %ﬁgﬁ#gﬁeﬁ)ﬂ?%%rﬁ%%isd% tﬁﬁggﬁlgga %%%Ie and the center
shafts of the "dostibedan prigesihibriarib rbidtestiesEddmpondnts o B 461 UtAEEThis design
feature further lirpits.the, maxinwi:pessibie.diametenaf- hacomestapssrawsandaisedrcessitates
the further thinning of the outer walls (which contain the connector scre fih? "roQt screw"

components. THES desigh REatiird Vet it 1HLASALE Hie TREARESd Ot the fratufe:

racturé and failure of
these componenis; abayenamnd heyonglwhathas aisealdy beennatedicw/ibmthesércomponents would

he placed under load in the, posterior sections ofithe upper.and-lower,javs,[3p] As mentioned above,
the accepted ‘f)%%irgégl fﬂatﬁeg%%ﬁféfa?éﬁ%rfg o allow for the gndos@’eous):J (emik;edded in hone) elements

of the implantgipgsse@inpaioraie; (soligify Ry aliawingdor the intimata hane adhesion to their surfaces
during the healing process). This 12 protocol of waiéing for h,eali%q %qﬁgeygrqlt onths duration is
especially appfftsld {8 H608H G iBIRRTIIAAE dhetd T ‘SodP Bone Al s theSe posterior
regions of thejawsuand theigreaiefioad thésedmplantsmusishppdrtonck theynare fplaced under

loading function (chewing, on the. GRoWD AP NEH ACHIMSARo F3A1 R ke, PG RFLIhig:head” and two
root screw"only passively _ -
round cross-scetional form of the integral head of the “single-root™ implant.

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

between the implant-abutment interfaces.,

[027] U.S. Pat. No.US 2010/0003638, Jan. 2010, Collins. Flynn, and Murray, describes
a modular “single-root” implant design which includes a “head” an mtermediate part
which is porous in an atiempt o 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
initial “bite” info the osteotomy bore shaft and initial fixation of a standard “root screw™

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

[028] In an atiempt to provide for a multi-rooted tooth form implant. WO Pat. App.
No. 2006/082616 August 2006, Cito. D" Ambrosio and Vinci. describes a “multiple-root™
form dental implant design with a “head” component which it calls a “collar™ and a “root

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



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 perforrp& 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 components that have already been embedded in the jawbone. [37] This means that during
the extensive healing period, shifting is likely to occur between the "head" and two "root screw"
components of the prior art (which are only passively connected to each other during this entire
healing period) as the bone actively remodels around them and fixes these two components rigidly in
their final position in the hone. This shifting and fixing in place of the shifted position of these
components within the hone during healing may result, in the prior art, in a loss of parallelism of the
"head" and "rOBsEPEW" BoPAPOENESHItHE SHBP Bl Eheb trerBRsFs Tay hbt Ao\ foEtHEsertion of the
two internal slgeyes antibeafeatrasdessribedonthe inferior aspect of the abutment stage of the prior
art into the corresponding two retention shatfts of the "head" and "root screw" components. This would
present an extiesie pishiem foritherdéntatpiadtitioren tengropeniyrassembld g demponents of the
prior art mplankand WG mIoMeYERRgRRR RS the sUeiealiemexahof e melant a hiahly

undesirable result. If the shifting is minimal it still may require the dentist to use excessive force in
order to screwdowrbsusH bethsofiise EBnA ST sePEWS HiOtg HtHEOHBIFTBn pHfallel shafts between
these compongnts: The.forceful scrawingQfthese Auacannecter serewsdptedhe nrmparallel shafts
may compromise the integrity of the implant of this prior art, a8 it will place undue stress on the
components ARdSAHGUISEING s WRe may Festiit T BORE TEsSFBtEH (a1 S BACKTRAT 18Hg term failure
of the prior artiswiriplant: 43u{38] Prawbacks:pfdheBurgigateWhildWonPateApp. tIo. 2006/082610

does describe, haele (RMBla's guide for.diling. i i, shats to allow for the placement of the "root
screw" components, its surgical template does not allow for preparing an accurate and precise depth

and position g the banepianaration Rk thecsheadh comarnent: andsa.dags.pat allow for the accurate
and precise insertion of these components in a reproducible fashion by tf}ﬁ Qengaégﬁctti_ioner in the
implant site. [$87Ths s BEE TS HBHSER S TSI ASI A BT AT FoinSf Sia R G dBvidE 8 accurately
and precisely dixthetemplate overithe implant site:tb gtonsfdeyust suchvamacsyratepreparation of the

pone at the Impiant st iacaive Rl e, head: cempeneokAdhIoRacaN: gomponents of the
implant. As noted above, this is an absolutely critical requirement for any implant system to be

successfully pigdseifian auegeatbarier fspestamisrashionin vsrtion hel¢mé Bgjdent teeth or specific
location in the_.jayypgm sdesmed nest advantagesushyithe dentakhpractitioner for the insertion of the
dental implant based on various diagnostic criteria known in the field. This prior art fails to achieve this

_basic requi_rerﬁém andise issimﬁfiammabwvaﬁﬁasuée aftherdedqtal practitioner mhorwishes to place
implants with g high Suceess rals, (401t is imporant.fo-nate asiweling methad farpreparing the os

eotomy and inserting the components of the multi-root three-stage implant described in WO Pat. App.
No. 2006/08281a4pte thasstebtohsartid shistanbsite s idre aid rgrHer dghificant drawbacks in
this method of prepaiaisrfesseseivine e implant:sitethe design.af hempuulti-rent eamponents of
this prior art, as well as the actual design form of the {nu_lti,-root implant c mpo%ent%described in this
prior art. typicaily be accommodated i this limited implant site for missmg molar teeth without

puncturing this three-dimensional volume of the bone in both of the above two

dimensions is itself quite limited. Therefore, the attachment (connector) holes contained

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

[032] By incorporating in its basic design a “root screw™ that must of necessity be of
smaller diameter than the reiention 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 15 of



[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 accommogdate this one particular "head" stage form
(component). [42] A further major drawback of theire prior art (including this particular prior art) is that
they do not allow for surgical templates that allow for the placement of difTerent 14 mesio-distal length
"heads". The prior art does describe one other alternate shape (elliptical) for the "head" stage form
(component) but provides no means for preparing the implant site to accommodate this other shape, a
serious drawback of the prior art. Additionally the cross-sectional shape of the particular "head"
component described in this prior art for which it does provide a basic means for preparing the bone
site to accommodate its form, does not conform to the natural cross-sectional form of any of the
natural molarsréitHencrestarherght ofldhecbanier ¢ thielfavet ot thd fnplahtialsithétt ittetface, known in

the dental fielg,as.the:srucial, bielogicatyvidthoos attachmentzone) iangl. istherefare.a poor choice of
"head" form (component) from a biological perspective to implant intq the posterigr jawbones. [43]

The. above efdHBRS HESEHLAME] T Eritieal TG TeMeME HE BRSOV ¥5F the successful
implantation ahamy:deftahinplant éndrase actuadlymerdycritical seqguinemerts iopthessuccessful
placement b {fie dental.practiianer and tong rrmabliyel, 4 ylikaeigeh, Rgtgiior (molar) implant

Lale ; .
due to the larger number o components (compared to a "single-rooted" anterior implant) which must

accurately beawlsitisss theentthial ‘anel refatet fodheohbfie prepditivariashiatientssd receive them.

Additionally, & pestetioroalarimplartsherid-be.abledtohandiethe signifisaotyigreataramount of load
(stress forces) it must withstand due to its |gosition and normal function r,egui,rem nts (holding up the

bite and chewingT5r%sL)S Piafhg icPuEs AP NBUE I 101 I8 S5 Iah. St1E! Bith, Rik¥cribes a
"multi-root” implanisbasethema plhysical eormposition ebaircohikinroxidelaswapposed:to the standard

titanium or tite*niium aTII%..Thig i§ lljJalgeqll_Q‘n a_one-piece” design of the entire implant (roots, and
abutment). The rlﬁrfjl?ip'ké"‘1rr(n)}8tsq'ldeqs,é”krif)\éL are niof]%iréaded (screws), their "heads" are integral part of

their "roots” apgiheik SENLRLAXERAME Parallel o gachrotherda allew fasapsiraight path of insertion.
necessitated by the design of the prior art also necessitates that the single set of
“connector serews” provided by the prior art to secure all three components (the “head™,
“root screw” and abutment components) to each other to be even thinner than the “root
serews” {as they must thread instde them), which, over time. {or even on initial Joad)
could easily lead o their {fracture under load. This would cause a separation of these two
components within the jawbone. resulting in the complete faiture of this implant design

and a nightmare scenaric 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 serew™ stages 1n order (o relaie these
components 1o cach other. This design feature further limits the maximum possible
diameter of the conpector screws and also necesstlates the further thinnine of the outer
walls (which contain the connector screw ) of the “root serew” 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 he placed under load in the postenior sections of the upper and Jower jaws.

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

allowing for the intimate bone adhesion 1o their surfaces during the healing process). This



[45] In an attempt to provide for a more anatomically correct abutment form for posterior teeth
(molars), U.S. Pat. App. No 2008/0293012, November 2008, de Resende Chaves and Martinez
describe a splint abutment component for a single stage "root screw" form of a two stage dental
implant. This design in fact results in a biomechanical 15 disadvantace over the previous art as it
embodies a wider platform (known in the dental iljr%plant 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 "craterization™ or
saucerization", a well known deleterious consequence commonly found in the bone surrounding the
"heads" of all the current prior art once the molar implants are placed under occlussal load for a
sufficient period of time in the oral cavity. This "craterization" is due to the "overloading" of the "head"
of the implantwhichCaused:the bohedd die radkrontesorbyi (46| Sprgidat GuideGlamps: U.S. Pat.
App. No. US,2004/00130991a, 2004 Sussian A, Rah AR, 1o, S2009(9202059, Aug

2009, Ajlouni and Adjlouni, both describe a surgical guide clamp to be utilized to guide the bone drills
in the preparattérf fiectsstebteihiPatetHBAHPTARE SitBP RIS P UK NG9SPEg4/0918999 describes
a basic cylindrical-Ang.fonm: fsamonich prejasts-amerizenatal cross-member. Prom this horizontal
cross-member project, at right angles to it, two short bars with "teeth" on their inferior aspect to engage
the vestibuldffégionstafither janisoriead hsdonior art offers hoofeatuces teladjustitie location of the

quide ring in Ay of the.thres 2Xes, hardoas iLiRke iI0.ceaHNthe adiassn{esth,which, based on its

design dimensions, would interfere with its placement between the adjacent teeth in close proximity to
the surface of tRESftENFEHPiNipIaRtdites THe glitte MRgrefihis pribe it Bey BRRPENSWASSr the
preparation gftheistandpse cound:-aress-sectionatfarmfor thrrantirgniength okthadmplant hotly
(standard implant form). [47]'U.S. Patent App. No. US 2009/0202959 is an advancement on the basic
design of U.SL.I%?.%B%‘%&Ib#ﬁéﬁ/bﬁlfﬁbéggs ’ i S LI

& Perto 4S5 fiansed a S g - .

it does aliow for the accuratd adjiiSthient of its ring
shaped guiderfain:iortiirecsaxes; and@itaciyes wittyclathpmgmenkers td the bdjdcent teeth on either
side of the impplant siie. [his gesign though. does.nokallawor e clamaing pfihe, deyige in the very

common situation requiring dental implant restorations, of what is termed in the dental field as a
"free-end sadtiie Bk, "FRiscrasidatiohivHerehere is a missing tooth or teeth spacers behind (distal)

to whatever | - : . , . e
BS% This means that during the extensive healing period, shifting is likely to oceur

between the “head” and two “root screw™ components of the prior art (which are only
passively connected to each other during this entire healing period) as the bone actively
remodels around them and fixes these two components ngidly in their final position in
the bone. This shifting and {ixing in place of the shifted position of these components
within the bone during healing may result, in the prior art. in a loss of parallelism of the
“head™ and “root screw” components of the prior art and therefore may not allow for the
mmsertion of the two internal steeves or tube features deseribed on the infertor aspect of
the abutment stage of the prior art into the corresponding two retention shafis of the
“head™ and “root screw™ components. This would present an extreme problem for the
dental practtioner to properly assemble the components of the prior art’s implant and
which might even necessitate the surgical removal of the Implan, a highly undesirable
result. H the shifting 1s minmmal it still may require the dentist to use excessive foree 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 connector screws
imto the non-paralicl shafts may compromise the integrity of the implant of this prior art,
as it wili place unduc stress on the components and surrounding bone, and may result in

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



the terminal tooth in that arch or quadrant of teeth of the jawbones (upper an Additionally, the design
of this prior art does not contain a swiveling feature as does the present invention in order to rotate its
ring guide in an off-axis manner relative to the width and length (bucco-lingual and mesio-distal)
dimensions of the alveolar ridge at the proposed inPPIant site. The 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 implant
body (standard implant form). SUMMARY OF THE INVENTION [48] 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. [49] Moreover, in accordance with an
embodiment of the present invention, a modular design two stage multi-root dental implant system is
provided, conP@Sindpraultiple detachalyiesaihdoimodiide ¥ahBstwhiph are2fiiedetetdsseously,

including a firgt.stage.ingluding multiplg.reQtseraw somponents, At @ seeand.siage.ingluding a head/
abutment stage, where the head and the abutment components are integrated [50] According to some

embodimentstthe HEGH ESM BB the Bt M REAPOHEH £ 408 ErHGRrEREES separate stages.
In some embadimentsna phifieddeperdentureinutinaitachmen:elementis seeuredigthe-multi-stage

multi-root implagt. Igfu\rther mbodiments the mgdular desig. dentt%l implant sgstem includes multiple
. . alld SO (}C? [}O% AHOW Tor e accyrale an glt‘C(:lS & 1S H)U of these compon 8[5 ma .. ..
cylindrical root screws that are placed endosseously, where these screws provide a splinting effect

when coupledpithiee Secontl staye irdyeit ophat iembodithe meptbe Higad/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 théPRaturlraifersieditirbét Mo s6 Mhrant tyaerbtadetif atthe level of the cervix
of the upper andiesdowerjpwsseL7ii{58} tenfyrihesembodimantsithe head/abutmenihstage includes

multiple connecting{ holes for the s cgre,att c,hmept of the first an s_ﬁc,oniq]stgges. In other

. accur carcparatlo gf{ g Do ca%?ﬁw 111t ar{t S1L€ 1o recetve bot %PIL ey com{mn%}i
embodiments‘the mobufar muri-s age dental implants are adapted so that a separate abutment stage
"sinks" into thendéparateHeadhstages tHehebyeiowingrthelaburmént to sitthelbve therigredtal height of

the upper and.lowes,jawhangs-iiR-addiional embodiments; ihg.dipensiops apdigyplacement directions

of each of the multiple root screws is parallel or offset from each other, and/or may he attached in
parallel and/ofBeABRITLE 3G IBT tE4AB “hEdEPEThEAY STABI fortHeP ShilodiheRts the
head-abutmeagtstagedis:splitintedwe slages: andtheahiead compaonentis adaptadio allow the intimate
fit of the abutmeqt C m«pgnenﬁt W_ith\ig.the_second stq\ e. In.ott er.em diments tt}e.head and/or

sp ant pase [Ihqgriols diagnosuc crilena gowrx 1 the N i8S priorart tails 1o
abutment components include micro-grooves and ridges on the external surfaces to enable enhanced
retention and/shbonehsdhesionuirement and so 18 impractical for the use of the denal practtioner

who wishes 10 place implants with a high success rate.

[040] Itis tmportant to note as well the method for preparing the osteotomy and

inserting the components of the muiti-root three-stage implant described in WO Pat.

App. No. 2006/082610 into the osteotomy at the implant site, as there are further

significant drawbacks in this method of preparation for receiving in the implant site the

design of the mulu-root components of this prior art, as well as the actual design form of

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

{0411 WO Pat. Neo. 2006/082610 allows for the preparation and insertion of one and
only one “head™ stage form (compenent) in the implant site, and only for “multipic™
rooted implants, a distinet disadvantage. This is due o the {act that this prior art describes
only one template form that allows for the creation of bone preparation holes o

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

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

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



[52] In further embodiments the head stage includes hollowed out internal anti-rotational rings and
internal projecting rings, thereby enabling the abutment stage to be coupled to the head stage with
anti-rotational features. In yet other embodiments the first stage and second stage can be intimately
fitted and attached into each other via fitted sleeves and collars to minimize micro-gapping between
: o 14 o .
the stages. In some embodiments the intimate fitting mechanism includes internal threaded screw
retaining components to provide tight sealing. In yet additional embodiments an adjustable
over-denture bar assembly is provided with adjustable locking features, adapted to fit into multiple
abutment components that have cut out proximal areas for the insertion of multiple rotatable and
adjustable length over-denture bar components. In some embodiments multiple separate over-denture
attachment elements are secured to the multi-stage stage multi-root implant. [53] Furthermore in
accordance with an embodiment of the present invention, a modular design two stage single root
dental implantsysteimtis previdechdsomigrisingr twoddetachalle candirodisarstages which are placed
endosseously. whereinthe, first.stege icludes a5Inaey 8ol seteucamponent; ald.the.second stage

includes a head/abutment stage, wherein the head/abutment stage integrates a head component and
an abutment E&nHPBHERE i sEirEabbtime At tiEReatabttieny &tab e ifeagess single connecting
hole for the secliia@tiachmentofdhe dirst ansksecanskaiages: Heaflrthenembhodismenis the head
component and. e abytment component are. confidured as separate. siages, In,additional
embodiments the’ single root screw stage attaches to an anatgrﬁrcagl?y“ more Corréct anterior head stage
for anterior dentaiimyplaiatss (nrothéicembediments the singié qost-sorewstage aftachesio an
ar_latomlcally mi%ﬁ'ﬂ%Fﬁ@_&tJﬂ‘?r?&&@%%@%b@%ﬂﬁé‘%d@?l% k@ll@lq{?ﬁé"mﬁxﬁ@&hﬁyﬂ}ﬁéﬁ?'d'ﬁa' hone volume
width of the edentulous implant site does not allow for the placement of multiple root screw

components. TEATACBIBIRG O s SR Ebbime ek iMpIaRiHg 4P paratiesepBviasy for
implementingathe pneparatianaf theosteoiany ant plasement \within the; esteotemy:efvaodular design
multi-stage dental i{néolants the apparatus including surgical templates and surgical clamps. In some
embodiments tHE"RaFGiCHT 't@r’r?ﬁl“é‘té))rih“c ud& Self-limiting dental implant drills, implant guide pins, and
implant compenent grivers, et 15 drilis. PRI ANLANETS A1 AESIONET d0.ngsedp conjunction
with the surgical templates and the surgical clamps. In still further embodiments the surgical clamps
include a predisiorradfiistapRiBianpingaB s A AP e cismp W ey fritd i#é concave undercuts of
the gingival vesfibulas:of tharalcavitys therabyenablingulempaiany.rigidifixation of the clamp in the
vestibules. In fu trll.e( e .b_odig]e_nts' e s‘uggic‘al cl?}mps igclu e a precision adi Sta?le clamping device
adapted to clé{rl*ﬁgb1 YirSeity T BETRASH oRe toibth B A e S The b 1A ERE. "IB81ARCording to some
embodiments;@argystaim (sopnevided fosmplementingioveridehtuneshicompsisingarty be
adjustableoveg;denture, barasssmbly.with adiustable locking features. the bar.assgmbly including

multiple adjustable over-denture bar components that can be fitted into multiple stage implants so that
the assembly-t&H Esetre LPrIlFHENRItE R TRRHIfOs pitie e fitthes eniBotimeats the multiple
stages includenshead slapeandanabutmentsirgabeing sepasaiadh ifte fwestagrsol56] According
to some embodiments, arhgﬁg)aratu_ f%r the insertion gf improved anatomically corrected dental

- . reqireinents ne Uup the bite anda chewang rorcas ). .
implants is provAded. CoMBASIAG A rEot ds A onsHt Bnd S Fibad/abutment component, wherein the root

component isisertedsinga, e, IAWRORS YFiadREesSInn Swgical,guige Jo0ls n combingtion with
self-limiting surgical templates and a precision adjustable clamping device.
implant based on a physical composition of zirconium oxide as opposed to the standard
titanium or fitentum alloy. This 1s based on a “one-piece™ design of the entire implant
(roots, and abutment). The multiple “roow™ described are not threaded (screws), their

“heads™ are integral part of their “roots™ and therr center axes are parallel o each other (o
allow for a straight path of insertion.

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

serew™ form of a two stage dental implant. This design in fact results n a biomechanical



19 [57] In 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 hone to an exact proper vertical depth WitI?Ln a bore shaft(s) when utilized in conjunction with a
self-limiting "root screw" driver, so that the root component can he 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 hone interface so that the root component
strength is compounded and the entire fully assembled implant strength and durability is compounded.
In further embodiments the root component is modified LO provide a selected form which is optimized
for the target hone area, such that the root component(s) is/are of an optimal size and strength in
relation to thelavdilaiblereaniientrareas it additiohaf embodinnehié e headrdoriponent is adapted to
be placed in the hang.and Hasan NeIRRLSXIeRsYE Hollowed QUL AIE8 QRCNMRASSING.A large
percentage of the inner surface area of the head component, thereby providing for far greater frictional

fit, enhanced Wb tBHA HINGEON: SAECRAMBER ScP hioTa ATt i stiBHBIES $58 Rrces of
mastication ougplithe ehtire:sirucitwepodtheninvdlanhd destithaotherperabodimerits: théabutment
component is,adapledio b coupled bytadnsertion witin,a dbasket farm ihin e gllowed out area
of the head com}ponent, so that the trictional surface area of the coupling is maximized, thereby
minimizing thésaicrozspaces wpd roraticledl spase brsusertiserepripoiems 'Mmhkshaiation of the
abutment and, hiead. gopmergats. alowsderthetiansferof thedunstiona aaskpatasfiungtional loading
forces into the surrounding bone in a more biologically healthy manner. £58~]Jn further embodiments
the head/abuﬂﬁ‘éﬁt“&&lr‘hﬁ?r]@?ﬂ AR AEERRS 57 S YutRr ShHRACBE SEYS- thtad &ty édifhce primary
fixation of theiimplanththerebyallowingfor immediate Iopding.dfithedmplant substaniially at the time of
the primary i p_I%nt p_[ocgdure. In other embodiments the head/abutment component includes an

. FACK., OF TesOTT . . ..
underside collar/rings which is/are related in an intimate manner, from below, to the root

component(sxomﬁrestmg%%m@gsmﬁr@e@.c!;f@faihgggmspnyommdpsb@tha%a@@mhrough 20 the
retention holes of the head component, such that the root component(s) is of a ?‘i‘?nificantly greater
t

diameter thar’ & steittbh-ol@lor iR H@a&f%&%&%&?ﬁn"dﬁ&%%&ﬁﬂbﬁﬁ & 8ti¥gical guide tool
is adapted to ennklephecise depthrarillingraccordingited threddimensiohélsspase plan, so that the
root bore hole drilled is optimized within the.target hone. IR furtherempadi he surgical
guide tool is a{)cii&appdt;é%{i% Oepr%tté 1}5[‘6Fié)cl?§edt(}r’|hi]r%yglpgdcrléczlréir?g%t(c;%t'trﬁg%' ﬁ?ﬁgns'fon%}lﬂ%?gr% éo that the upper
portion of the dstebtomcars benpreeisely wraplirad Toriheringaricofane! varoustyshaped
head/abutmentcompongnis:withindhe-takgesbpoe arga. (8294 In pther ambediments a precision
adjustable clamping device is adapted to enable adjustable yet precise driIIiné; intg_a target bone area,

50 that the rootBBre’ Rl HRIBE fs oRstiif EREGRTAINY tiva ttGEE e &, e BBmpity device being
usable whetheritherpatienthdas:adiacentsupporbtesth of thaguid-adigtent supporhteethsin other
embodiments, the '@Hﬁﬁ‘&ﬁ%ﬂ@f s Ngludes locking features,to seehre e, sWigical iemplates to the
precision adjustable clamping device at the target bohe area. In yet other embodiments the locking
features securerthieiBigriitaenipRisSupp Ot Braformebaal singitat eramp imatfixed position at the
target hone argg./n furthererbodipantsitherselidiniting depth cantal.featinesaiallthe surgical bone
drills, guide pins, and component drivers are adapted so as to be used in conjunction with the
self-limiting d&¥igH PEEHIPES b thdSteicAr BEMsrares SeRtire ity R'sthyicditiidd Eiamp at the target
bone area. Iniyetiatherdembodimenisithefsungical guide clamp incorporates features that allow for the
easy and accurate repositioning of the surgical templates over another target bone area while the
surgical guidd@dmp renfstentiapipde-de P Rl YAy et hbmecarest v dadiiohdrégibodiments the
surgical guide,claRppalsa sHoNe saninm sepuning; of the.sHrgical iemplales.avena seaondary target
bone area. BRIEF DESCRIPTION OF THE DRAWINGS , _

ring shaped guide form in three axes, and attaches with clamping members (o the

adiacent teeth on either side of the implant site. This design though, does not allow for

the clamping of the device in the very common siteation requiring dental impiant

restorations, of what is rermed in the dental ficld as a “frec-end saddic™ case. This is a

situation where there is a missing Looth or teeth space(s; behind (distal) o whatever is



[060] The principles and operation of the system, apparatus, and method according to the present
invention may he better understood with reference to the drawings, and the 21 following description, it
being understood that these drawings are given for'dye purposes only and are not meant to he limiting,
wherein: [61] FIG. la is a front view of a vertical sta king of the components of one possible
embodiment of a three-stage single-rooted implant of the improved implant 77 of the present invention;
[62] FIG. Ib is a front view of a vertical stacking of the components of one possible embodiment of a
wo stage single-rooted implant of the improved implant 77 of the present invention: [63] FIG. kis a
front view of a vertical stacking of the components of one possible embodiment of a three-stage
multi-rooted implant of the improved implant 77 of the present invention;

the terminal tooth in that arch or quadrant of teeth of the jawbones (upper and lower).
Additionally, the destgn of this prior art does not contain a swiveling feature as does the
present invention in order {0 rotate its ring guide in an off-axis manner relative to the
width and leneth (bucco-lingual and mesio-distaly dimensions of the alveolar ridee at the
proposed implant site. The 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 implant body

(standard implant form).

SUMMARY OF THE INVENTION

{048} Systems, means and methods for the preparation and insertion of improved
anatomically corrected implants that more closelv imitate the overall natural form of the
reot system of human teeth. In some embodiments this system includes two detachable
modular stages with customizable features to which a third abutment stage is attached or

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

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

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

[050] According to some embodiments the head component and the abutment
component are configured as separate stages. In some embodiments a unified overdenture
multi-attachment element 13 secured to the muiti-stage multi-root implant. In further
embodiments the modular design dental implant system includes multipie evlindrical root
screws that are placed endosseously, where these screws provide a sphinting elfect when
coupled with a second stage. In vet other embadiments the head/abutment stage includes
stde walls that conform at the level of the cervix o the natural root form of a selected
twoth type. and conform to the natural differences in root form of these different types of

teeth at the level of the cervix of the upper and/or tower jaws,



[64] FIG. Id 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. [65] FIG. 2ais a
top view of one possible embodiment of the "head" component 2 of a three-stage single-rooted implant
of the improved implant 77 of an embodiment of the present invention; [66] FIG. 2b is a three-stage
multi-present invention; of the "head" component 2 of one possible embodiment of -d implant of the
improved implant 77 of an embodiment of the [67] FIG. 2c is a top view of one possible embodiment
of the "headlabutmenr component 6 of a 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;

[651] In further embodiments the head/abutment stage includes multiple connecting

holes for the secure atlachment of the first and second stages. In other embodiments the

modualar mulii-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 lower jawbones. In additional embodiments the dimensions

and/or placement directions of each of the multipie root screws is paratle] or offset from

cach other, and/or may be attuched 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 s adapled o 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 Lo enabie

enhanced retention and/or bone adhesion.

[052} In further embodiments the head stage includes hollowed out internal anti-
rotational rings and internal projecting rings, thereby enabling the abutment stage to be
coupled 1o the head stage with anti-rotational features. In yet other embodiments the first
stage and second stage can be intimately [itted and attached into cach other via fiued
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 1s provided with adjustable locking features, adapted to fit into multiple
abutment components that have cul out proximal areas for the insertion of multipie
rotatable and adjustable length over-denture bar components. In some embodiments
muitiple separate over-denture attachment elements are secured Lo the multi-stage stage

multi-root implant.

[053] Furthermore, in accordance with an embodiment of the present invention. a
modular design two stage singie root dental implant system 1s provided. comprising

two detachable and modular stages which are placed endosseously, wherein the {irst stage
inchudes a singie root serew component, and the second stage includes a head/abutment
stage, wherein the head/abutment stage integrates a head component and an abutment

component. In seme embadiments the head/abulment stage includes a single connecting



[69] FIG. 2e is a bottom view of one possible embodiment of the "component 2 depicted in FIG. 2a: 22
[70] FIG. 2f is a bottom view of one possible embodiment o 'the "head' component 2 depicted in FIG.
2b; [71] FIG. 29 is a bottom view of one possible embodiment of the -head/abutment” component 6
depicted in FIG. 2c. [72] FIG. 2h is a bottom view&f one possible embodiment of the "head/abutment”
component 6 depicted in FIG. 2d: [73] FIG. 3a is a front view of two possible embodiments of the"root
screw" components | of the improved implant 77 of the present invention;

hole for the secure attachment of the first and second stages. In further embodiments the
head component and the abulment component are confligured as separate stages. In
additionat embadiments the single root serew stage attaches o an anatomically mare
correct anterior head stage for anterior dental implants. In other embodiments the single
root screw stage altaches to an anatomically more correct head stage for posterior molar
implants where the mesio-distal bone volume width of the edentuious implant site does

not allow for the placement of multiple root screw components.

[054] According to some embodiments. an implanting apparatus is provided for
mnplementing the preparation of the osteotomy and placement within the osteotomy of
modular design multi-stage deniad implants, the apparatus including surgical templates
and surgical clamps. In some embodiments the surgical templates include self-limiting
dental implant drills, implant guide pins, and implant component drivers, where the drilis,
pins and drivers are designed o be used in conjunction with the surgical templates and
the surgical clamps. In stil} further embodiments the surgical clamps include a precision
adiustable clamping device adapted to clamp directly into the concave undercuts of the
gingival vestibules of the oral cavity. thereby enabling & temporary rigid {ixation 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.

dentures, comprising an adjustable over-denture bar assembly with adjustable locking
features, the bar assembly including multiple adjustabie over-denture bar components
that can be fitted into multiple stage implants so that the assembly can secure a full

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

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

[056] According to some embodiments, an apparatus {or the insertion of improved
anatomically corrected dental implanis is provided. comprising a root component and a
head/abutment component, wherein the root component 1s inserted into the jawbone using
precision surgical euide ols in combination with self-limiting surgical templates and a

precision adjustable clamping device.



[74] 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: [75] FIG. 3e
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 implant of thy improved implant 77 of the
present invention; [78] FIG. 31 is an angled bottom view of one possible embodimentabutment
component 3 depicted in FIG. 3d: [79] FIG. 3g is an angled bottom view of one possible embodiment
of the abutment component 3 depicted in FIG. 3e; [80] FIG. 4a is top view of one possible

embodiment of the surgical template precision support insert 17 of the present invention;
[057] In some embadiments 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 1o be inserted into the bone o an exact proper vertical depth within

that the root component can be accurately and intimately coupled 1o the head/abutment
component. In other embodiments the root component includes multiple root screws,
wherein the root serews are splinted together with said head/abutment component, so that
said splinting together provides expanded implant (o bone interface so that the rool
component strength 1s compounded and the entire fully assembled implant streneth and
durability is compounded. In further embodiments the root component is modified to
provide g selected form which 1s optimized for the target bone area, such that the root
component(s} is/are of an optimal size and strength in relation to the available treatment
area. In additional embodiments the head component 18 adapted o be placed in the bone,
and has an internal extensive hollowed out area encompassing a large pereentage of the
inner surface area of the head component, thereby providing for far greater frictional fit,
enhanced anti-rotational function, and a wider and more uniform distribution of the
forces of mastcation over the entire structure of the implant. In still other embodiments
the abutment component 1s 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 abulment 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 foading of the implant substantially at the time of the primary implant
procedure. In other embodiments the head/abutment component inclades an underside
collag/rings which is/are related in an intimate manner, {rom below, to the root

component(s), thereby preventing the need {or the root component o be threaded through



[81] FIG. 4b is a top view of one possible embodiment f a primary surgical template 18 of the present
invention: 23 [82] FIG. 4e is a top view of one possible embodiment of a secondary surgical template
19 of the present invention; [83] FIG. 44 is an angled bottom view of one possible embodiment
template precision support insert 17 depicted in Flfg’ 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. 41 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:

the retention holes of the head component, such that the root compoenent(s) is of a
significantly greater diameter than the retention hole of the head component. In other
embodiments the surgical guide ool s adapted to enable precise depth drilling according
te a three dimensional space plan, so that the root bore hole drilied is optimized within
the target bone area. In further embodiments the surgical guide tool 1s adapted to enable
precise drilling according to a three dimensional plan, so that the upper portion of the
osteotomy can be precisely prepared for the insertion of the variously shaped

head/abutment components within the target bone arca.

[088] In other embodiments a precision adjustable clamping device is adapted to enable
adjustabic yet precise dritling into a target bone area, so that the root bore hole drilled 18
optimnized within the tareet 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 o the
precision adjustable clamping device at the target bone area. In yet other embodiments
the tocking features secure the surgical template support platform of the surgical clamp in
a fixed position at the target bone area. In {urther embodiments the self-limiting depth
control features of all the surgical bone drills, guide pins, and component drivers are
adapted 0 as o be used n conjunction with the self-limating design features of the
surgical templates secured into a surgical cuide clamp at the target bone area. In vet other
embodiments the surgical guide clamp incorporates features that allow for the casy and
accurate repositioning of the sureical templates over another target bone areas while the
surgical guide clamp remains clamped over the initial target bone area. In additional
embodiments the surgical guide clamp also allows for the securing of the surgical

ternplates 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



[87] FIG.'s 5g-5k are a series of angled bottom views of the fully assembled single-rooted and
multi-rooted implants depicted in FIG.'s 5a-5f of the improved implant 77 of some embodiment of the
present invention; [88] FIG. 6a is an angled top and side view of two possible embodiments of
precision surgical guide clamp 29 of the present inylention 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
freestanding precision surgical guide clamp 38 depicted in FIG. 7a. [92] FIG. 7e is a top view of
several possible embodiments of clamping attachments for the free-standing precision surgical guide
clamp 38 depf@{éﬂviﬁgl\yiggcrjaﬁgﬁditﬁbtjng,gmdcrst(md that these drawings are given for ilustrative

purposes only and are not meant to he limiting, wherein:
[061] FIG. 1ais a front view of 4 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:

[0€2] FIG. 1b is a front view of a vertical stacking of the components of one possible
embodiment of a two stage single-rooted implant of the improved implant 77 of the

present invention:

[063] FIG. 1cis a front view of a vertical stacking of the components of one possible
embodiment of a three-stage muliti-rooted implant of the improved implant 77 of the
present mvention:

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

present invention.

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

present imvention:

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

present mvention:

{0671 FIG. 2cis a top view of onc possible embodiment of the “head/abutment”™
component 6 of @ two stage single-rooted implant of the improved implant 77 of an
embodiment of the present invention:

[068] FIG.2d is a top 18 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,

[063] FIG. 2e is a bottom view of one possible embodiment of the “head” component 2

depicted in F1G. 2a:



[93] FIG. 8a is an angled top and side close-up view of one possible embodiment of the surgical
template precision support insert 17 engaged within one possible -nt of the surgical template
precision support platform 31 of the present invention: [94] FIG. 8b is a front view of an embodiment
of the securing bar 55 that can he dropped down tg,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 surgical guide clamp 28 depicted in FIG. 6a of the present invention; [98] FIG. 9b is an
even closer-up angled side view of a segment of an embodiment of the precision surgical guide clamp
29 depicted inH&. BX:- o} EITUIE i8an Angleeltibde sapbnriichtiie e perepestiveof an
embodiment of- g dilferanicsegment of the precision surgical guide clamp 29 depicted in FIG. 6a;

{071} FIG. 2g is a bottom view of ong possible embodiment of the “head/abutment™

component 6 depicted in FIG. 2¢:

[072] FIG. 2h 15 a bottom view of one possibie embodiment of the “head/abutment™

component 6 depicted in FIG. 2d:

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

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

[074] FIG. 3b iz a front of one possible embodiment of a connector screw 4 and one
possible embodiment of an abutment screw 5 of the improved mplant 77 of the present

mvention:

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

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

[078] FIG. 3d is an angled top view of one possible embodiment of the abuiment
component 3 of a three-stage single-rooted implant of the improved implant 77 of the
present invention:

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

[078] FIG. 3f 1s an angled bottom view of one possible embodiment of the abutment
component 3 depicted in FIG. 3d:

[079] FIG. 3g is an angied bottom view of one possible embodiment of the abutment
component 3 depicted in F1G. 3e:

[080] FIG. 4a is top view of one possible embodiment of the surgical template
precision support insert 17 of the present invention:

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

18 of the present invention:



[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 Si depicted in FIG. 8a; [0101] FIG. 10b illustrates an angled top
view of the assembly (from left to right) of ai embogiment of the parts needed to assemble the platform
precision adjustment element 51 depicted in FIG.'S'8a and 10a: [0102] FIG. be is a close-up top view
of an embodiment of the middle parts of the platform precision adjustment element 51 depicted in FIG.
10b; 25[0103] FIG.'s 11 a-11 k are a series of top views of possible embodiments of the self-limiting
bone drills 59, 61, 62, 63,65, and 66: component drivers 60, 67, 68, 69 and surgical guide pin 64 of the
present invention: [0104] FIG.'s 12a-12I 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 osteototny 73; [0105] FIG.'s 13a -13h depict a
series of anglé$7bpRliewss 6 oive psssiblene riboltiment ot taprecisiondtirgicaiglide clamp 29
clamped at ong;pessiple.implantsitenvbighqllustrate its use in preparing one possible embodiment of a
multi-root osteotomy 73 for the insertion within it of one possible embodiment of the improved implant
77 of the predeABinvadatidd:is an angled bottom view of one possible embodiment of the surgical

template precision support insert 17 depicted in FIG. 4a:

[0841 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 sccondary
surgical template 19 depicted in F1G.4c:

[086] FIG.’s 5a-5f are a series of angled top views of several possible embodiments of
fully assembled single-rooted and muiti-rooted implants of the improved implant 77 of

the present invention:

[087] FIG. s 5g-3k are a series of angled bottom views of the fully assembled single-
rooted and multi-rooted implants depicted in FIG. s 5a-5f of the improved implant 77 of

some embodiment of the present invention:

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

over the implant site:

[089] FIG. 6b is a close-up enlarged view from the top and front perspective of two
possible embodiments of detachable clamp heads 30 of the present invention:

[090] FIG.7a is an angled top and front view of one possible embodiment of a free-
standine precision surgical guide clamp 38 of the present invention:

[081] FIG. Th is a close-up enltareed view of an embodiment of a scement of the free-
standing precision surgical guide clamp 38 depicied in FIG. 7a:

[082] FIG. 7¢ 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 7h.



[0106] FIG. 14 is a close-up angled top view of one possible embodiment of a"root screw" component
driver assembly composed of an implant carrier 70 and a slow speed driver 67, and one possible
embodiment of the root screws 1 engaged within the self-limiting feature of one possible embodiment
of the secondary surgical template 19: [0107] FIG.,15 depicts an angled top view of an embodiment of
the driver assembly illustrated in FIG. 14 fully engaged within the secondary surgical template 19 of
FIG. 14, and below that, the same surgical template 19 engaged within the precision guide clamp 29
depicted in FIG. 6a: [0108] FIG. 16 is an angled top and side view of one possible embodiment of the
precision surgical guide clamp 29 illustrating a free-end saddle situation for the implant site: [0109]
FIG. I7a is an angled top view of a vertical stacking of the components of one possible embodiment of
the improved mu plant 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: 26
accept the ind@Ridn Bilerfe pogsibldedriboaihiedt Ofa-tbuble bafinelipsitdehmiantdesigh 87 for an

overdenture (ipstead Qf ampuer-Hemure Baplimto akawdor.theiseeure f&t&@mment of a full denture to
the improved multi-root implant 77 of the present invention: [0111] FIG. 18 is an angled top view of one

possible assefN EMBoiME At S CeVETAIPoRSBR B HPEAhsHTBFHE Phllti RSt T proved implant 77
of the presentinyamiion wherein is depicted overdenture connecting assembly components, 76, 79, 80
and 81 engaged within these implant in order to allow for a fixed full arch support for a removable full
denture in an [@@éhtlﬂlﬁlﬁsﬁéﬁérﬁﬁml view of an embodiment of the securing bar 85§ that can be

dropped down 1o secure the precision attachment elements 39 and 3%9a 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 39a of the precision surgical guide clamps 29 and 38 of the

present invention:

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

F1G. 8¢:

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

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

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

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

(099! FI1G. 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;

[01001 F1G. 10a is an angled close-up view {rom the side perspective of an embodiment
ol a segment of the surgical templaie precision support platform 31 and more specifically
of an embodiment of the platform precision adjustment element 51 depicted in FIG. 8a:
[0101] FIG. 10b illustrates an angled top view of the assembly (from left to righty of an
embodiment of the parts needed to assemble the platform precision adjustment clement
51 depicted in FI1G.’s 8a and 10a:

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

platform precision adjustment clement 81 depicted in FIG. 10b.



[0112] FIG.'s 19a-19¢ are a series of close-up top view of possible embodiments of the connecting
assembly components 76, 79, 80 and 81 depicted in FIG. 18; and [01 13] FIG.'s 20a-20c arc a series
of front views of one possible embodiment of a two stage overdenture head/abutment component 6a
and two possible embodiments of three stage overdenture abutments made of components 3 coupled
with 89 and 28 coupled with 87. [01111] 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 IN NTION [0115] The following description is presented to enable one of rdinary skill in the art
to make and use the invention as provided in the context of a particular application and its
requirements[¥&dotis(medichlibns tosthis dederbed embodimhiens willbengppakentfo those with skill
in the art, andithe;genstaliprinsinles gefingsk herels mav Re appliedienteesensoagdiments. Therefore,

the present invention is not intended to he limited to the 27
surgical guide pin 64 of the present invention:

[0104] F1G.'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
Mustrate its use in preparing one possible embodiment of a multi-root osteotomy 73 for
the insertion within it of one possibie embodiment of the improved implant 77 of the

present Invention:

[0106] FIG. 14 is a close-up angled top view of one possible embodiment of a “root
screw’” component driver assembly composed of an implant carricr 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 emboediment of the secondary sureical template 19

[0107] FIG. 15 depicts an angled top view of an embodiment of the driver assembly
illustrated in F1G. 14 fully engaged within the secondary surgical template 19 of FEG.
14, and below that, the same surgical template 19 engaged within the precision guide

clamp 29 depicted in FIG. 6a:

[0108] FIG. 16 is ap angled top and side view of one possibie embodiment of the
precision surgical guide clamp 29 illustrating o free-end saddle sifuation for the implant

site:

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

assembly locking efement 76 of the present invention:

[0110] FIG. 17b 1s an ancled top view of a vertica! stacking of the components of one

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



particular embodiments shown and described, but is to be 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 detail so as not to obscure the present
invention. [0116] The word "stage" as used herein{éefers to the different overall types of separate
sections of the implant. A "component” is a particular version (size, shape or number) of the parts of
that type of distinct "stage" being used to assemble the different types of stages of the implant into 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, appaf&tog, fsolsekitcant e thotslof i fragart indertiohdLbstantdiysors avany of the
problems assggiated with theprighartaenexampley amltinle rogtscrewinplant design would
significantly increase the total bone to implant interface surface as compared to the current single "root
screw” desigr 4UGAMCAAL BICTHEERANIEE SHrEHTa g8 A5 R W BTG RO P VRSES Greater hone
adhesion andiflessgorintegration” of the improved implant. [0119] Initial rigid fixation is desirable for
osse- -integration to occur. This initial rigid fixation is enhanced by engaging the hard, dense cortical
bony plates ofthéljisitboddds Mnimisthvpthiatiidaly incerpofaterihlits abeiimcambretaturally
contoured crogssgectionalsimansion afiitechead-ofthadmplant may allownthe dentist upon initial
placement of the implant at the implant site to directly engage these cortic bb ny Eﬁ{es with the
"head" segmeRt Aoty 18 S SR At RRE b S TRE S mpEn e it ‘b?nyé:?ﬁ‘ﬁ site. This would
represent a significant sidvantagenpir therpeton attylodth forxcasels arengthe dentist plans on "burying”
j[he implant for %Q“?ggﬁr}gﬁg QReriod of time in (,)qll;d}%rutc iz?lllow for cisseo-integration prior to loading of the
implant as well as in cases where the 28

[0112] F1G.’s 19a-1%¢ arc o scries of close-up top view of possible embadiments of the

connecting assembly components 76, 79, 86 and 81 depicted in FIG. 18; and

[0113] FIG.’s 20a-20c arc 2 series of front views of one possibie embodiment of a two
stage overdenture head/abutment component 6a and two possible embodiments of three
stage over-denture abutments made of components 3 coupled with 89 and 28 coupled

with 87.

[0114] It will be appreciated that for simplicity and clarity of illustration, clements shown
in the drawings have not necessarily been drawn to scale. For example, the dimensions
of some of the elements may be exaggerated relative 1o other clements 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 o enable one of ordinary skill in the art o
make and use the inveniton as provided in the context of a particular application and 1ts
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. Therelore, the present invention is not intended to be limited o the



dentist intends to immediately load the implant. Immediate loading is a technique which has become
more popular of the past few years as it allows the dentist to restore the missing tooth immediately,
allowing for an immediate esthetic solution to the missing tooth. [0120] In order to allow for stable and
durable implant form the diameter of the "root screyy" component of the implants along its entire shaft
must be of sufficient girth in order to provide the necessary support for the abutment and crown which
sit atop it and the forces transmitted through them (when they are placed in function) to the implant
"root" buried in the jawbone. Based on the above space limitations, it is determined that in order to
accommodate multi-root screws in a healthy long term biological manner, this requires for these
multiple "root screws" to be of a smaller diameter than the current single "root screw" design of
standard implants. [0121] In order to allow for the placement of a "multi-root" design implant into this
very limited hone volume, one must consider all the described above limiting factors and balance them
with the desireadplacerthedmrgeist biarnerdrdrnpibed- Pootstopsssislaleiven st €opstraints, so as to

allow for the placemeant.af the prasiatabie and dusable hnultizieaténplanhintadhecimplant site. [0122]
As noted above, the very limited thre-dimensional volume of bone represents the implant site and

presents seveld ERAMER GELsE tRE SIS SR FHTPPARTAHOH 6F TRE SEANAFH IR & Y80t Miplant design
within it in a reproduicible: andpsateynrarnesnTo 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 [8ad8bFeesitrthiistasndbiredddrimn ss&sHorhaddifony wamn!irepreséntgatieven greater

challenge, ong.whichyreguirgsithe accikalenand Riecise PEeRaFaton ot the implanksite)inra
three-dimensional manner as well as the accuri)te and precise insgeri

accur , S¢€ ion.of the implant components
within this sité1h H e AIMERSoRATRaRTEE ASTSVStEnT 15 Fe kit 3&?&%%?% ‘é%hﬁ@%ing this goal,

must incorporatedeatute srihabaltovwferypreleisehythis result. [0123] The improved multi-root po.sterior
implant of embodiments of the present invention not only splints together multiple implant "root screw-

forms but doel§ 567 [29erdessasudlydissmpletdly mibeddedcitdsoney o THiS YieansthststAedcurrent
invention is stroRger, MokR stableand.moredusable than.any-af e stiandardposterienimplant designs
that more closely imitate the overall natural form of the root system of human teeth. In
some embodiments this system includes two detachable modutar stages with
customizabie features 10 which a third abutment stage is attached or alternatively. 1s an

integral part of one of the two stages.

[0118] The implant sysiem, apparatus, tools, kit and methods of the present invenuion
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
sienificant biomechanical advantage as it would allow for vastly greater bone adhesion

and "ossco-integration” of the improved implant.

[0119] initial rigid fixation is desirable for ossco-integration (o occur. This initial rigid
fixation is enhanced by engaging the hard, dense cortical bony plates of the jawbones. An
implant that would incorporate in its design a more naturally contoured cross-sectional
dimension of the “head”™ of the implant may allow the dentist upon initial placement of
the implant at the implant site to direetly 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 advanage over the prior arl, both for cases where
the dentist plans on “burving” the implant for ap extended period of time in order w0

allow for osseo-integration prior 1o loading of the implant as well as in cases where the



[0124] There is provided, in accordance with an embodiment of the present invention, an apparatus,
system, and method for a modular design two or three-stage anatomical dental implant system, for
supporting a fixed or fixed/removable dental prosthesis (i.e. individual crowns, multiple crowns, or
over-dentures) comprising in the two stage embodjment, modular single and multiple distal "root
screw" stage(s) or components which are attache %o a modular customizable proximal
"head/abutment" stage or; in the three stage embodiment, modular single and multiple distal "root
screw" stage (s) or components which intimately fit into a modular customizable proximal "head" stage
(component) of the improved dental implant into which in turn intimately fits a third abutment stage
(component). These components allow for the assembly of improved single and/or multiple "root"
dental implants for anterior and posterior teeth. [0125] When the first two stages of the improved
implant have been fixed into the patient's jawbone, this allows the dentist in the three-stage
embodiment téimknpitais fio anthiedigtdg & rd dolyinTaes. daseahaastadiie abutrabmtiudiliding the
anatomically formed sheadr.s aptmﬁcidmal@m Fsdis.ataghment. Inihe twe:stage embodiment the
"abutment” is an integral part of the "head/abutment” component. In both embodiments, the proximal

"head" or "heJH7aBEIIERITEISHE S ¥ HEttRMT JEBISH AN the honBughy the BistdLroot screw”
stage (s) or carmaponents intimately fit into the "head" or "head/abutment" stage and are smaller or
equal in overall dimension to standard dental implants, allowing for conservative bone preparation at
the implant site1 3Pl hekd o e &d/abaiivent! dtedé ohthenimptatadayralsodinélute én both

embodiments g.rgadynade ProsthetisisRwRmatdininterfacs exiendiagaboye thegrest of the
jawbone at the cervical junction (cemento-enamel AU”CUO” Ie\%%z allowing for superior marginal
integrity and $E41'0f 8 kel pPoSTHESISYERSWAYT IR BB BRLYiIRTerts “IHE 4edaP 8r*Kead/abutment”
stage and "rooidorew-atagescdah-besiapedto:allow for thediootseiew! stagamiozattach to the
"head" or "head/abutment" stage either parallel to or angled in relation to each other, In both
embodiments {ﬁ(e?{"r%gg(d(' ici:loﬁrﬁ'p%ﬁg(ﬁitkdPpﬁé(ga?a{éhforbﬁ%ﬁtgp o} é:lgjr]ﬁgbor?éh]tl Fi\’l%{%rrf'gfﬁ‘d%tllrﬁgro-g rooves
and ridges onitsrdsitérneat gnpiace Fop bnlvahsedrprimabyaidte htivricand subseguentiboribiadhesion. In
the embodimenfthatis: @rﬁ%&g‘ﬂﬁﬁiéﬁr‘%&r sERAIUTeSy ARIGUS _RPLIMEN: design apd.ypique adjustable
over-denture bar design is described. [0126] Furthermore, precision surgical guide tools and methods

for the accurat8esreCe 5N AHIEHRICIBRIUmAERISN of the two and three-stage improved dental

implant systefp a4 ic Implantsits designad specifically fof he mproved tyo and) (iree-stage dental
implant are also di closed. t[n()?l (ﬂ mbodiments of the present inverition provides ?o‘r an‘improved

design of severaltypescofcdentabimplanteotsidglel! thotkdiraateriow iniiplans fahdsindle

andmulti-"rootgg, RostgHAriMBlants)dnsaried inta the alveolis of he uRReraadoweriaws as well as
a set of precisjon surgical tools and a method of utilizing them for the accurate, precise and

reproducible IHpRaFENEIPEF théIaddvedcadalamprRie deserbel e, s imptlid implant(s)
is/are comprises ofrtpiendetachableyandsimodular stages to which a third abutment stage is either
connected to as a separate stage or is an integral part of one of these two stages. The first stage, the
distal modulalsStadie fisretimphisad bf eithdisiivgl8ires phireor nultiplency lihbricatersetserew” forms or

implant screwg hap mayike.fanered QLstraight alang theirlenath.and: that.may.havgon their exterior
surface rod-shaped, screw-shaped, and or having fins to assist in retention to the bony alveolus.

These distal o8 ralRe & ge s WBEd AT AURNA0R S AR RIVS PSP SHERE BV aing lengths and
diameters, allawing: the dentistteschdose and impxcand matchibtnathiedsame demtabkoor”

form implant for the posterior teeth that is able 1o 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 accuraie and precise insertion ol the implant

components within this site in a three-dimensional manner. Any svstem, to be successiul

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

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

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



implant different sized implant "root screw" components for "multi-rooted” implants, and for both single
and multi-"rooted" implants to choose from a kit of different sized and different form "head" or
"head/abutment" components the one that provides the most advantageous composite of the two
separate stages for any particular implant site. Thegse "root screw(s)"components may attach either
parallel to or angled to the "head" component and the root screws themselves may he parallel or offset
from each other. [0128] Criteria for choosing which composite of components are most advantageous
to employ and assemble may include, hut not be limited to, among other criteria, a diagnostic
consideration of the anatomical limitations of the implant site as well as an 31 evaluation of the
requirements for anchorage and stability of the dental implant to he placed, based on the location and
anticipated functional load the dental implant will he expected to hear. [0129] The proximal detachable
"head" or "head/abutment” stage of the implant in embodiments of the present invention, which is
meant to replacé theretirrennintagralmheddor topsetlionmoefn Staindardiivplantiigshaped to conform

more closely thap.all he-previeussial of the anke the naval cregssestionalorn ofdifferent types of
roots of maxillary and mandibular (upper and lower jaw) teeth (incisors, cuspids, premolars and

molars) at the'f&%&of the crestal ridge (the level of the cervix). The "head" components or
"head/abutm ’i onents of _tgis staqe _re_rela%ivelg sg\%llow in their o_ver?ll vertical dimension in
247 There 18 provided n accordanée With afj ¢nibodiment of Ahe presén du%vcmmn. an :

order to allow for the conservative hone preparation at the implant site neeaed to accommodate its
more natural erpgisactiswal fordm@bad, khembid akidrey-shapabicorsotbreralstomn shape).

implant sysiem, for supporting a fixed or fixed/removable dental prosthesis (i.c.

individual crowns, multiple crowns, or over-dentures) comprising in the two stage

embodiment, modutar single and multiple distal “root screw” stage(s) or components

which are attached (o & modular customizable proximal “head/abutment™ stage or; in the

three stuge embodiment, modular single and multinle distal “root screw”™ stage (s) or

components which intimatelv {it inte a modular customizable proximal “head” stage

{component] of the improved dental implant into which in turn intimatefy fits a third

abutment stage (component). These components allow for the assembly ol improved

single and/or multiple “reot™ dental implants for anterior and posterior teeth.

[0125] When the first two stages of the improved implant have been fixed into the
patient’s jawbone, this allows the dentist in the three-stage embodiment to intimately fit a
third stage ready-made cast or caslable abutment utilizing the anatomically formed
“head™ stage of the implant as its attachment. In the two-stage embodiment the
“abutment” 15 an integral part of the “head/abutment”™ component. In both embodiments.
the proximal “head”™ or “head/abuiment” stage does not extend deeply into the bone, and
the distal “root serew”™ stage {s) or components intimately fit into the “head” or
“head/abutment”™ stage and are smalier or equal in overall dimension to standard dental
implants, alfowing 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 mterface extending above the crest of the jawbone at the
cervical junction (cemento-enamel junction levely 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 aliow for the “root
screw’” stages to attach to the “head™ or “head/abutment™ stage cither parallel to or angled

in relation to cach other, In both embodiments the “head™ component or “head/abutment™



[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 including, hut not limited 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 betweS%n 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, hi and tri-"rooted” implant forms
with smaller or equal sized multiple "root screw" forms to replace the missing molar teeth while actually
enhancing the stability and ability to withstand the loading force of functional and para-functional
chewing or grinding. There is an additional distinct advantage as it allows several embodiments of the
improved implants to he 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 stgicakprotedorbsisoehragimaxilary sigas diftssor wmaxllareor prambioglal ridge
augmentation pracedures; Fhis:saves,{os Batientfron theauma afhesa.surasrigsseduces healing

time, and saves the dentist valuable treatment time and overall time 31 required fo complete each
case. It also proVidER HatitiORLIAdVAIEATE S8 5P ANOWS 46T FHBIREEHSEFVATE DBHS Hifng at the
implant site duestaithe fact that the dentist may choose to drill smaller sized "root screw" bore shafts in
order to insert smaller dimensioned implant "root screw" components. [0132] Additionally, since
embodiments[ot #6¢ présemomyentioralsodivel gt e edd tahdctheddfabbtment istagessthat allow for

the connection,af MUlRIe,EeRLSEEeW, S1AARS (0. he: RRACL QL iRQRNGLIGE Siagk (e form.a
"multi-rooted” implant, another significant advantage is that ;:télprowdes enhanced structural advantages

both in retentri Gr IR pILrSTE B SYEKEY (14 S redter Ao WRRSERY over time the
forces and loaghahihernakuralsdoited 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 standard
"single-roof ir‘rﬁ}il&ﬁlﬁ"{@&@ﬁ_]@?&leQ‘ﬁti_h@lfaéﬁgr'eatﬂismﬁf&t}édaﬂréar@ﬂ theimprolredimptantttiat is buried in
bone, the implapt.torhong;i ﬁf&ﬁg%;ﬁt%@é@r Ihandnapvasrandadhimplant, s maygesult in

improved healing time as well as providing for a \%eat‘er amount of osseointegration for the implant and
therefore gre ST HIBAdHYEAPAHFSIHERF6VEE THPIaHRST tHE Preddintinvettibn dvist any standard
"single-rootedfipaplant-onee aealingisiconyhete.this-anhaneed: oading.eapasitehitae improved
implant is especia}[{}gc%s‘irab{e when t e dentist vijighes to uTe sglver |1(1)th’ improved implants as the

fixed support StrUctire for 4 removable Sver-den ur%’.w[ﬁi@ﬁ “Ad |‘f5§211 embodiments of the present

inventiona threepstag! implant(s) is/are comprised of two detachable and modular stages to which a
third abutment stage is either connected 10 as a separate stage or is an integral part of one
of these two stages. The first stage, the distal modular stage, is comprised of either single.
a pair, or multiple cylindrical “root screw™ forms or implant screws that may be tapered
or straight ajong their length and that may have on their exterior surface rod-shaped.
screw-shaped, and or having {ins to assist in retention to the bony alveolus. These distal
“root screw” stages will be made available in a kit of components of varving lengths and
diameters, allowing the dentist to choose and “mix and match”™ on the same dental
implant different sized implant “root screw” components for “multi-rooted” implants, and
for both single and multi-"rooted” implants to choose from a kit of different sized and
different form “head™ or “head/abutment™ components the one that provides the most
advantageous composile of the two separate stages for any particular implant site. These
“root screw(s) components may attach cither parallel to or angled to the “head”
companent and the root screws themselves may be parallel or offset from each other.
[0128] Criteria for choosing which composite of components are most advantageous to
employ and assemble may include, but not be limited to, among other criteria, a

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



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 th Iimplant crown to he fabricated by the dental
practitioner. The more anatomically correct modified oval, elliptical, or rhomboid cross-sectional shape
of the "head" or "head/abutment component as well as the uniquely designed multi-point internal
connectors of the "head" or "head/abutment" component to a third "abutment” component that fits
precisely into it (hand in glove) and provides for superior anti-rotational features as well This is due to
33 the intimate frictional contact of the entire internal surface of the "head" or head/abutment”
component to a large portion of the external surface of the "abutment” component as well as the
frictional fit to significant internal surfaces of the abutment. This secure and completely rotation-free
connection betwéeithe! headnsrigensfithaimpravetimphifitardthdenabamaint isba significant
advantage of the present invention Relthe.pripnstateaf the /it [81 331 Adgitanally; in.embodiments
of the three stage design for anterior and posterior single "rooted” and posterior multi-"rooted"
implants, a lafg8P5Hivh 6tthe abutment "sinks" into the extensive internal hollowed out ("basket")
unique design,qf eparate "head; component (which is buried jn the.bone ,ng.so allows for an
advantageougdéi;s‘;tg bution o Ut]ﬁﬁe‘%%%l %qr%:e%ﬁ(gt Blﬁedﬁdgéuﬁ?%ﬁﬁ({fbﬁﬁ a?t?r[)é%él jnAdditionaIIy,
embodimentscofithdiprasentinvstionipissicontdiision insplemembtiothapisrein ithezsliter border of the
area referred indhe deptalditgratie asmihes colian: o sIRg i cof theRroximaleRaasdh
"head/abutment” component is machined to provide an ideal 360 degree restorative margin for the
dentist to fabriBaMETHE SN To WeHit8 G BEH THE Bresent B bIgiHERE iTBTEHE f8R%,. Fhis feature is
incorporated tadurtheteiinanesithe skaliandmparginabmntegrty {pieyetitdeakingias. seepage) of the
final restoralive crawn 19, the Implant e, head'.orhead/apument; sameanentyay also have an
embodiment Which Incorporates "micro-threads"” or smallér ridges and grooves on its external surfaces
to increase its estérnarsarfate ardasdiduraraxinimestivhe’ dehesiomo thessadr:Bomponent; 2)

minimize pathggenic micrabial infiltration;etthe Renrimaianh{bone surrunding-the-implant ) space:
and 3) enhance the ability of the implant to achieve primary fixation by englaglng the hard bony cortical

plates of the jRWHBREE! hotrel distirce RavaRtade BrErELER moshisH BYer A thedbrior state of the
art. [0137] As:thenunigueddesigneiithe aucgicaldisnplates 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 @ihsehsiorhadions o vapgingine disthrieetberveenrtnativpét séréwsmef a "multi-rooted"

implant as well.,[his allows-fasnumaredsiRiomechrnicaladvaniagss.aver hepkaewn art as it allows

for the increased retention, _ X . ,
including, but not fimited 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™ compenents in embodiments of the present
invention incorporates single or multiple attachment points on its distal or inferior
surface, aliowing for the assembly of single. b1 and tri-"rooted™ ymplant forms with
smaller or equal sized multiple “root screw™ forms to replace the missing molar teeth
while actually enhancing the stability and ability to withstand the loading force of
functional and para-functional chewing or grinding. There is an additional distinet
advantage as it alfows 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 subjecung the patient 1o
additional surgical procedures such as maxillary simus Tifts or maxillary or mandibufar
ridge augmentation procedures. This saves the patient from the trauma of these surgeries,

reduces healing (ime, and saves the dentist valuable reatment sime and everall time



34 strength, and 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 he substantially increased as there are no adjacent
teeth to consider). Additionally, this particular desi%Q feature of the present invention allows for greater
width of bone volume between the "root screw" components of the improved implant, a further
biological advantage over the entire prior art. [0138] Embodiments of the present invention also
provide for a single "root screw" stage that attaches to an anatomically more correct (oval) anterior
"head" or "head/abutment” stage for anterior dental implants as well as a single "root screw" stage that
connects to a "head" or "head/abutment” stage for molar teeth where the mesio-distal hone volume
width of the edentulous implant site does not allow for the placement of two "root screw' stages. [0139]
Embodiments of the present invention also provide or unique "abutment” components for an improved
three stage singleraad mitpkdotiniplait Shdped todntinddielyfitddtanthe: contedponding "head"

components whigh centain;uoiguely-siesigned (desariked in.thedrawings felow)interpal hollowed
areas for the insertion of a novel new adjustable over-denture bar assembly with locking features. This

intimate fit of (I8 PreSeht inTBHEDLHE Hreteast BVeRIENIFE WA HLE MBI ESHiNEhents to the abutment
components ofithe:implantispravidesdoce reateaxast 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 inat@lidgied ddid torihe expamshodimmd condractivanoitheymatdrialsdivo Veddi islfabrication)

in order to fabxjgate, the,siandard overAenivie hat framawesk.\iheR the improved ouerdenture bar
assembly of the present invention is inserted into either the single or multi-root implants of the present

invention, a fufiarFover-GeREGFE SubHo AT ie PrpPAret ‘adseBiied 4hd mestedinto the
edentulous paiiestsgmoutty This:new dasigrprovidesfengreaterbetentionastability. strength, and
durability of the iﬂgla}rqfll-%r sthesis over the entire R}q’or art. L(%140 Embodimen}s of the present

. . :mp OTHY . SOCKEL {5) and ereater a iy Lo w SLang. (:)thr_ i]l.’{lt? [ﬁ:l)c OTCCY 'di']ij .
invention also provide for a unigue two and-three stage improved implant wherein the two stage design

allows for the isedwfifiy ofttwe “BBc” and chewing. clenching, and grinding loads both in normal use
and in patients who grind their teeth or clench their jaws {paranormal {unction) over the

standard “single-root™ implant,

[0133] Due to the far greater surface area of the improved implant that is buried in bone,
the implant to bone nterface 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 invention over any standard “single-rooted” implant once healing 1s complete.
This enhanced loading capacity of the improved implant is especially desirable when the
denust wishes to use several of the improved implants as the fixed support structure for a

removable over-denture.

{0134} Additionally. embodiments of the present invention contain a three-stage
embodiment wherein is incorporated in the inner aspect of the proximal “head”™ srage an
internal connector or connectors, such as but not Imited to. an internal threaded shaft
machined to accept a separate third stage abutment segment comprising either a serew-in
or snap-in abutment whose purpose 1s 1o act as the supporting structure for the implant
crown Lo be [abricated by the dental practitioner. The more anatomicatly correct modified
oval, eiliptical. or rhomboid cross-sectional shape of the “head™ or “head/abutment
component as well as the uniguely designed multi-point internal commeetors of the “head™
or “head/abutment”™ component to & third “abutment™ component that fits precisely into 1t

thand 1n glovey and provides for superior anti-rotational features as well. This is due to



separate over-denture attachments to the "head/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/abutmegst" and "root screw" stages of embodiments of the
present invention may be made of bio-compatible aterials 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 chemicals or similar
coatings to enhance attachment to bone. [0142] To simplify, standardize, and allow for consistent and
precise reproducibility of insertion, the following embodiments of novel surgical devices may be
employed to prepare the bony alveolus site (osteotomy) to accept the present invention implant forms:
[0143] A kit of different sized primary self-limiting (in all three dimensions) surgical templates (either
re-usable or dheitimeadeywwhitlkarecsligkithchimgenirmdinensiontii Sxadilypcorresponding to the
cross-sectiongl shapg.ehihe differentcnead. o rheadizhuiment siages Atipe.leyalQfthe bony crest
height (level of the cervix) as will be illustrated in the drawings below. The dental practitioner chooses
the most. aproprzteshaye! didisi Fecte RISt IR e kit SBEGTSS Tt iTS3PrEBiZE location via the
precision adjusiable clamaping-gexvice described betav tvesdhednplaricsiie daaaifasea drill guide form
for the hone preparation of the “head", companent of the three-stage implant design or the
meadiabu e O SORERL S 1A SALD T A o e e e hose
self-limiting primaryesurgicalteniplatas allow for the precise shape, depth, levelness of the floor, and
accurate location of the top portion of the bone preparation tosteotomyi in relation to the adjacent
teeth, or in thédehtditiesiticAc RO HEEREE HW Toeatbdbaifel MBS Ravah EAK6IS by the dental
practitioner fasizhe plagesnent et theismplant: {kda] iAKitef diffefent.sized Salf-iksiting:fin all three
dimensions) secondary surgical templates (reusable or.one-time use) corresponding in dimension
(though possiﬁfi}%ﬁid H%y%éir‘@jet?ﬁg‘tﬁ%Lél'ﬁnﬁe]sﬁ@i%‘ﬁ(éﬁdwﬁﬁ{e%ﬁ%ﬁg? 'Ll"nigg}d)"%’r’]&ﬁeaz%ﬁt’ ment" stage
implant 36 formadihdocarresponding tottredrintarpsurgicdkteiplaté formdrisidesigned to he used
with. These sgeondany, syrgicaliamplates jnchidg inheindgsign,self-limiting drill guide holes to

properly drill the "root screw" hone shafts in the hone at the implant site at the proper ang:ulations,
position, and pepd] nieiatiomnte thedepe poeparatiemaithedmphant sitedernthe "head” or

"head/abutment stage that.as. already, been prepared, These secondary, suraica) templates also act
as accurate dapth gatges t (Al checﬁbo h the depth and fevelness ofltie floor of the initial bone
preparation (Ostéletomy yof e tHeladiroxthdadtablutménidsthgesnTheve same sukgivaktemplates
utilize these %@'{f;‘immn&i{zﬁﬁﬁ@@ cﬂ@'xg@ RIS o margin for the dentist to fabricate the crown (o

be fitted upon the present embaodiment impiant form. This feature is incorporated Lo

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 “micre-threads”™ or smalier ridges and grooves

on its external surfaces to increase its external surface area and: 1) maximizes bone

adhesion 1o the “head” component; 2} minimize pathogenic microbial infiftration of the

peri-implant (hone surrounding the implant) space: and 3) enhance the ability of the

implant (o achieve primary fixation by engaging the hard bony cortical plates of the

jawhones, another distinet 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
varving the length of the “head™ 10 this dimension allows for varying the distance
between the “root screws” of a “multi-rooted™ implant as well, This aliows for numerous

biomechanical advantages over the known art as it aliows {or the increased retention,



a. check for the angulations (parallelism) and location of these bore shafts in relation to the adjacent
teeth when utilized in conjunction with the self-limiting surgical guide pins that are specifically designed
for use with the secondary surgical template. b. insert the "root screw" stage components of the
improved implant of the current invention in the proper location and to the exact proper vertical depth
within the bore shaft(s) when utilized in conjunctioﬁ with the self-limiting "root screw" driver specifically
designed for use with the secondary surgical template. c. properly relate the "head" stage
component of the improve( implant of the current invention and allow for the intimate connection of the
two stages to each other via either the connector screws provided for the attachment of the two stages
to each other or some other means of connection. [0145] A precision adjustable clamping
devicevarious different designs js; also provided for in embodiments of the present invention. One
embodiment, which may he used even in the completely edentulous patient clamps directly into the
concave undercuthoirthegingivabvestibulesef thelonabEavitysshileranatheovaridhthof this embodiment

allows for the,temporary. fgid fxalion afhisSaMS,ClampN Nese SaME,Y ‘Téﬂg%ﬁﬁu aftgyfeflection of

the gingival tissue via fixation screws or other fixation elements. An entirely different embodiment of
the clamping'HeVicecTARRS B eIy Hattirat B S teet i a e SHt {5 tESAIPIENL site. These
clamps act agmadilby adjustable {inalhibree dimensigas: andid evemaiatahle) suppertand fixation
platform to secure bath he primary and secondary surgical templates described above accurately,

b
. CAIUre o e present myention alows oy grealey w One VOIne Delivean L . .
precisely 37 and |n(t|mat8]y over the |mp"lant sité of both the upper an Hower jaws as will be illustrated

in the drawingsdelow: These surgichiimplant tdolsioth simplifybaridestandardizecthecbony preparation
of the implan site, by pﬂgyi‘g[ng 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 betawgjinardermienpyepaketbe-implantisiaiia arikreerdimensgionalonanner {ngeceive the
improved implant of the present invention as well as allowing for the fccuratedggd ];]:%r)ecﬁise assembly of
the implant (:[or‘h'ﬁ()hrjf'er‘ftc’su())fi Hetwa shd’ Ffrﬂe“é-Cs{}trszg‘]cet '{r)ﬁ’ﬁ oved 1iorwrr1p Sits Of the ¢arrnt Hvention in a
three dimensiegalionanrerwithial thelimited hdhe woluple of theimplantsites connects to a

“head” or “head/abutment™ stage for molar teeth where the mesio-distal bone velume

width of the edentulous implant site does not allow for the placement of two “root screw™

stages.

[0139] Embodiments of the present invention also provide for unique “abutment”™
components for an improved three stage single and multi-root implant shaped Lo
intimately fit inte the corresponding “head”™ components which contain uniquely designed
{described in the drawings below) internal hollowed areas for the insertion of a novel new
adjustabie over-denture bar assembly with locking features. This intimate {it of the
present invention's pre-cast overdenture bar assembly components to the abutment
components of the implants provides for a more exact {it than the entire prior art, as the
entire prior art relies on dental impressions and lzboratory castings (which are kKnown in
the dental field to he inherently inaceurate due o the expansion and contraction of the
materials involved in #ts [abrication) in order to [abricate the standard over-denture bar
framework. When the improved overdenture bar assembly of the present invention is
inserted into either the single or muiti-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

durabibity of the implant-prosthesis over the entire prior art,

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

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



[0146] A kit of self-limiting dental implant drills, implant guide pins, implant component and implant
screw drivers specifically designed to be used in conjunction with the surgical templates and surgical
clamps of embodiments of the present invention th order to properly prepare the alveolus rostemomy)
for the insertion of the improved two and three-stage dental implants of the present invention. [0147]
Relation of embodiments of the Present Invention 10 aspects of known Art: [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 natural 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. 'finis modular design of these two stages in
the present invention allows the dentist to place a more naturally shaped "head", a distinct biological
advantage, aswaltasthedreedomadmssemule theahetiadvdantageousicompdsiteraf these two stages

for any particylag mRiant#ie hased,9nMANYIMRRARL FHtelia, SHER.AS- RUlIQhlimited to the volume

of bone present, the quality of hone at the implant site, and esthetic considerations. [0149] Relating to
U.S. Pat. No. 80930023 th&WygoHal abitrent edehbat siiahaha s Brid-aydhttages of the
modular naturaltshapedhheadr:er iheadiabutmpenii.components of the present invention which are
placed endosseously (In the bone). 38 [0150] In relating to U.S. Pat. No. 7,291,013, the suggested
implant configQiakid B siilkimahatains aoolatd oross-settionaddomi ofthecintedralihead of five

"single-root” implant;, Angiheselore dogs nelincorpasate Mk AHVANAgES ofinenIesentnvention’s
anterior "single-root" improved implant. [0151] Relating to U.S. Pat. No. 6,527,554, the implant type

described offéfs' SoRE P YERTemft ST PRBIIpTEAtS Yet i mainiile A iMd Bross-sectional form
and offers none.ohthe atdvaniagestisted:briowalithepirse phinvention ridlditionally, the improved

implant of the, present invention utilizes micro-threads and grooves to achieve the same result in a
me SZJ'{"NH 44 L‘Imicals O 51171 ﬁ}“ COoaiines (o enpancd gtiacnment (o LORe. .
MON profound way while also significantly enhancing the retentive qualities of the implant to a much

greater degreﬁ) ﬁQ@qupgﬁlﬁh@Q{!z%ﬁgﬂrn and allow for consistent and precise reproducibility of
insertion, the following embodiments of novel surgical devices may he empioyed to

prepare the hony alveolus site (osteotomy) to accept the present invention implant forms:

[0143] A kit of different sized primary seif-limiting (in all three dimensions} surgical
templates (either re-usable or one-time use} which are slightly larger in dimension but
exactly corresponding to the cross-sectional shape of the different “head”™ or
“head/abuiment” stages at the level of the bony crest height (level of the cervix) as will
be illustrated in the drawings below. The dental practiioner chooses the most appropriate
shape and size lemplate [rom the kit and secures it in a precise location via the precision
adjustable clamping device described below over the implant site to act as a drill guide
form for the bone preparation of the "head” component of the three-stage implant design
or the “head/abutment™ component of the two-stage impiant design of the present
invention. These self-limiting primary surgical templates allow for the precise shape,
depth, levelness of the floor, apd accurate location of the top portion of the bone
preparation (osteotormny ) 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 seif-limiting (in all three dimensions) secondary surgical
templates (reusable or one-time use) corresponding in dimension (though possibly

slightly targer) to the dimensions of the actal “head”™ or “head/abutment™ stage implant



[0152] In relating to U.S. Pat. App. No.US 2010/0003638 describes an implant design with additional
suggested improvements, however this implant maintains the round cross-sectional form of its modular
"head" segment, it does not offer the biomechanical, biological and esthetic advantages of form of the
more naturally shaped modular "head" design of the "single-root" embodiment of the present invention.
[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
design 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
"single-root" and "multiple-root" posterior teeth as well as "single-root" anterior teeth. [0154] Relating
again to WO Pat. App. No. 2006/082610 further contains a minimal internal hollowed out area in its
"head" stage formthadntimeie insertiohoptheatabutmehtestae: frrthe presemtiventiondthe internal
hollowed out grga of the.head; \compAnent is.extensive  encarmpassng he;enli inngsurface area
of the "head" component. This extensive internal hollowed feature of the present invention, by
providing for #31idre Prorerlyit 3 fhe SE BT E3mpPoteriE in'a MRanacia Jtoverifirites! di5o provides for
far great- rictippakfitand.sorgreater-anihdatatinnaldlanction @s wel gspuicermanthmneislauniform
distribution of the{orges of mastication or,load, aver he, enfiThe stricture of the improved implant
compared to this prior aH once the implantis placed in i fiiction with & ¢rown placed on it. Due to
the intense losdanddrpfuaxis:(shepincdforte somponentofdpatdonds(howdadbetedigladedon posterior
dental implanig, i, iylLf0crion during Rormah eheming AnskaaraRarnalarnding:by. the patient,
(particularly on the "multi-rooted" posterior molars) an improved implant design, such as is described
in the presentiVEAtGRU TR ARBWE fOPfastEte sl &l s arifieini a8 dirdi€ibution throughout
the structure afdthemntisadmplans; 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 W@ RaloNb: 200640826 10:ddes mot oshtaintan intehnal SerewheBiamor ring
feature projecting 4P, fram HHe.1aR surfacs.afits:-head. Gompenent de fiirtbeningiaass the,frictional fit

between the "head" stage and the "abutment” stage. The prior art thus relies to a much greater degree
on the single 88tleMikid " Hohnevtoratrelve Bathieersal iy staguliaritesa! dorpdtents (abutment,
head, and two root serems): tthachieve.asolidiand seeure:sanneatiombetwee mplhof thege

components. This _esign_.i_s hirghlé/ uﬁndes]i_ra(ble as !} pl ices_undo forces on this ﬁlin\gl_ ‘paLr_of

" w _CUITED 1n|¥ 11011 1 Lth : B}tﬁqcr ik&mm arn o%%c exact praper vertical LID f%ha e

connector” screws which over time may loosen or fracture, causing either failure of the crown, or
more seriousliyyfaithrélof thbeimpidinesinntiverpresant invkntiormetdentsins Uniguerhandiyglove” design

of the "head” an i5’@&%@@5@5&%‘%@@&%c&%&ﬂlﬁi‘#ﬁg%@al@l%ﬂaiﬁk%'.UdeS a large surface screw collar
DO or ring (s) feature projecting upward from its internal surface of the "head" component as well as

the two separate paifs GPEBIhETIST Serels'ds $L6 AL HIOVE, BefBne Yoh RN ¥ dRicdY reliance on
each individual.pait fivieonnastorlseewsdonbehieeanrditmateand segureconnediionhetween
these Stages’c?lﬂg[ tt‘lnecr LS{)I QJI’E@QE;'&E’ r;%?@?dq ftoirn t}ge.ezt {g&%\érea gfl Itltlt]etwe{ isg;rigacg'to each other or

some other means of connection.

[0145] A precision adjustable clamping device of various different designs is also

provided for in embodiments of the present invention. One embodiment. which may be

used even in the completely edentulous patient clamps directly into the concave

undercuts of the gingival vestibules of the oral cavity while another variant of this

embodiment altows for the temperary sigid {ixation of this same clamp in these same

vestibules after reflection of the gingival tissue via fixation screws or other fixation

clements. An entirely different embodiment of the clamping device clamps directly to a

natural tooth or teeth adjacent to the implant site. These clamps act as a fully adjustable

(in all three dimensions and is even rotatable) support and fixation platform 0 secure

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



[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 is3glosest to the oral cavity and the numerous
pathogenic microbes contained within it. By enhancing bone adhesion in the initial stages of healing
and subsequently 40 thereafter for the long term, these micro-threads on the "head" stage of the
present invention help to prevent the infiltration of these pathogenic bacteria into the corona] segment
of the implant, preserving bone and increasing the longevity of the implant in the mouth. These same
micro-threads act to enhance primary fixation of the improved implant, a highly desirable result as it
may allow for the immediate "loading” of the implant, so that the patient can actually use the temporary
crown placed on it immediately. [0157] In further relating to WO Pat. No. 2006/082610. embodiments
of the presentirveitioirinesyptratenfitheic débigh indemedifdoncaviayresiard] de tigs andhe
underside surfage of e head. ofnhead/aputment: GOMPENERLIRIWhich is.related.iman intimate
manner (from below) the superior aspects of the "rogt screws". In the improved implant of the present
invention the PRISTRECREIL Y AU RBST 165 YATES R tHSEgnAR dFetslifeR ERs B the "head"
component inlierderkte:eRgags with theothead:companrertfaminitheiprerianldhhisinoved design of the
present inventio ‘a\flgwg_,for th%égoot screw" cqmlpP ents Ct&%ﬁ}g]‘.}%ig)ni L(;, Q“)(c reater diameter than

. hmli) an} gudde; pins ¢, Prese 1Bvcn 107 [desScr] _ .
the retention hole of the "hea r "nead/abutment” component and of signific ntly arger diameter

than the "rootisetesystofthehpricharn{OI5ST Iy dessignvicheurarod thiéitkdae ot om ponent of the

present inveniop, apart frem.pravidingsandptinaie.and:pesifiveseabaf thecraghserew” components to
the underside of the "head" component also acts to prevent "micro-gapping” between these two

components SATRGTHESVERRS tHE BYLOIRs AR AR of PRRHGUEHICDALENE BEEEH Hem, a further
advantage of dhecdesigniofiithepresentinveatianicAssetedaboveithenpomekphysical relation and
sequence of relation of these components to each other also allows for the use of significantly larger
diameter confietibl Sdrewsstarrimpdon arnsinteltib. root serevide aresofrgpiateroiarneter, the

connector SC@W%E@&P%%QH%@!S Qi@n@?:?@fv%sﬂ%@} JheseLonnesiorserews-are of sufficient
diameter (girth) to withstand the load forces (including shear forces) placed upon the improved dental

implant for th&YSHG BT 4R080 PYElide WP RBTRSHBCEE U CBIRELIBH B tRERE €6 mponents over
the long term@pmajorvadvantage ouenthe-pranart ancthamabsolute reduisementdhahallows the

dentist to plagg, with confidence fhe impjoved multirget implants of the

[0147] Relation of embodiments of the Present Invention Lo aspects of known Art:

[0148] For example, in relating to U.S, Pat. No. 6,854,972, the cross-sectional form
deseribed at the superior aspect of the “head”™ of the implant remains round in form and
so does not reflect the natural more oval cross-sectional form of the natural antenior teeth
at this level {CEJ). Since the “head™ portion 1s ap integral part of the one piece main
bedy, it offers none of the advantages of the modular separate “head™ or “head/aburment™
design of the present invention. This modufar 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 fimited (o the volume of bone present, the guality of bone at the implant site. and

esthetic considerations.

[0149] Relaiing 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 endossecusly (in the bone).



41 present invention in the posterior areas of the jawbones without fear of these implants fracturing
under long term loading. [0159] Another major drawback in the design of the prior art relates to the fact
that as mentioned above, it employs only one set of two connector screws to secure all three stages of
its components (abutment, head and two root screyys) to each other with no stress breaking feature
between them. [0160] The improved implant of the present invention both in its two and three-stage
embodiments solves all of the above drawbacks in design of the prior art by allowing for the placement
of two sets of two connector screws (in the hi-rooted embodiment). One set of two connector screws of
sufficient diameters actively secure the "head" or "head/abutment” component to the two "root screw"
components of sufficient diameters at the initial insertion of these components 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” to the "head" component
after healing il th€lthredastuge ErbbBdinent 3Pt présentinvedtionlorsimpusecareithe access shaft
of the "head/ahyiment cAmPORENtIAhaItwWAStage smbedimant of theipresantnygmtian. [0161] By
utilizing two sets of two connector screws, a stress breaker feature is thereby incorporated into the
structural desfgi, FOtHE LSt VAT ERGR I BMBS A EHIE BrthE DPESEMt THFBHEBA BU&ithe know art.
[0162] In relatinigdie-td& BairoAppinydarddS 2010/003635, the implant design described contains none
of the modular design advantages of embodiments of the present invention, and utilizes a
non-standard[Aiatériat eorapodiife Pana¥es ¢ dfrenbivempdantcpmains i diéadsdamit:s "root” design to
bite into the syrrounding:jawbene;analowsfortheintimate.adhesion ot the swtonndipg bone during the
osseointegration phase of healing. ) i _ ) N

offers none of the advantages listed below of the present invention. Additionally, the

improved implant of the present mvention wilizes micro-threads and grooves to achieve

the same result in & more profound way while also significantly enhancing the retentive

qualities of the implant (0 a much greater degree than does this prior art.

[0152] In relating to U.S. Pat. App. No.US 2610/0003638 describes an implant design
with addinonal suggested improvements, however this implant maintains the round cross-
sectional form of its modular “head” segment. it does not offer the biomechanical,
biological and esthetic advantages of form of the more naturally shaped modular “head™

design of the “single-root” embodiment of the present invention,

[0153] Relating to WO Pat. App. No. 2006/082610 describes an implant design with @
“head™ component which it calls a “collar™ and a “root serew™ component which 1t calis a
“fixture”. The multi-root implants #t describes are three-stage only in their design and do
not inciude the two-stage design embodiment of the present invention. They are also only
designed to replace “multiple-reot”™ posterior tecth, while the design of the present
invention also allows for the replacement of “single-root™ and “multipie-root™ posterior

teeth as well as “single-root™ anteror teeth.

[0154] Relating again to WO Pat. App. No. 2006/082610 further contains a minimal
internal hollowed out arca in its “head™ stage for the intimate insertion of the “abutment™
stage. In the present invention, the internal hollowed out arca of the “head” component is
extensive, encompassing the entire inner surface area of the “head”™ component. This
extlensive internal hollowed feature of the present invention, by providing for a more
mntimate fit of these two components 1n a “hand in glove™ manner, also provides for far

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



[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 42 above, the height of the crestal jawbone in the mouth and
to which is connected the crown that the patient chews with. [0164] The present invention in its
"single-root" design embodiment (two and three stage) for posterior teeth incorporates an anatomically
correct "head" which is inserted and embedded in the jawbone (endosseous). The abutment
component of the improved implant of the present invention which connects into the "head" component
in its three-stage embodiment, does so in an intimate "hand in glove" manner, providing for the proper
distribution of the biting forces over the entire structure of the implant, a distinct advantage over all the
prior art, and particularly over the disadvantageous biomechanical design of U.S. Pat. No.
2008/029301 2rdfeseribatitabove Whiferprooidingtitie prop oo ot oim doita posteriori(iolar) implant
abutment. In the,tweastage-eRgdiment, ok the.rSingle-ront’; Resteopimpraves: implant of the present
invention, the abutment component is an integral pan of the "head/abutment” component and so also
provides for tH& hidper HRATBALIBA 0P Y64aMNG Torees o tis! SHerE iBrant (it 6SReMéEhg to U.S. App.
Pat. No. US 200440013880ant u:Spikatl NopdsS200940202858y the fsurgical guidaeiamps described

do not allow oy the Pﬁ@@%@&%’&g@!g}%ﬁl}enﬁ'?iP%%L%Enqwe%%aﬁgcd%fg%er{?%'lﬂE-R?‘@? | segayate “head"” and
5‘0 th Addit y, this prior art's ring guide also

"root screw" forms (compqnent e present“inVentl n. tiona S pri
does not allowftrdthecpieaiyaragiont ofthersorrs anthaisplant Sitk 1o irabeivésbpdbatererdidifferently

shaped forms{components)fthe jheadandidroghsarew uairges Alithe pressntinemtign and is
limited to preparing a standard impfant form whose head is round in cross-section and of the same

diameter as tH¥ FESEOFH96 st AU AT S tHe KRB au8s N6t A& A Hee-standing
embodim,ent gf its,guide. g:la p (not clar gd toctch te thL s do some _mbgdi{nen ggf_the present
invention. [01 é#i]?l\flit E‘?e“rnr‘riﬁnjo?d}r%{)vt\/)[Sacélﬂcl ¢ of the Iﬁﬁf’i?gmp)r?g’r%gm&c lﬁdslnlg Wo' é]}.UY\‘tfol. '2“606/082610) is
that they do ribteatiévgforsimgicalrensidetes thiath W fitihe plagefiant bidiferenbmesio-distal length

"heads". As thg Wnigue.designiof t_mﬁgrfgg@@,lctsfa;@@ﬁ;@r%mﬁe%Isuﬁrpg&smhiw@mon can he
shaped in an infinite variety of shapes and dimensions, varying the length of the "head" in this

dimension all6WE VAR IRGHdISEn 8% Hatieh iheeovsot Srelipedomsorafior a "multi-rooted”

implant as welkbkiaisnt™ stage. The prior art thus relies to @ 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 forees on this single pair
of “connector” screws which over time may loosen or fracture, causing either failure of
the crown, or more sertously. failure of the implant. In the present invention, due (o its
umgue “hand in glove” design of the “head™ and “abutment” stages, which, as noted
above, also includes a large surface screw collar (s) or ring (s} feature projecting upward
from 1ts internal surface of the *head™ component as well as the two separate pairs of
conneclor serews as also noted above, there 1s 2 much reduced reliance on each
individual pair of “conncctor™ screws to achieve an intimate and sceure connection

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

[0156] Further. as opposed to some embodiments of the present invention, WO Pat. No.
2006/082610 aiso does not incorporale 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 1s the most proximal component of the implant
and so s closest to the oral cavity and the numerous pathogenic microbes contained

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



43 allows for numerous Homechanical 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 canﬂ@e substantially increased as there are no adjacent
teeth to consider). Additionally, this particular design feature of the present invention allows for greater
width of hone volume between the "root screw" components of the improved implant, a further
biological advantage over the known art. [0167] Regarding the prior art usage of standard implants
with their single "root screw" design, in order to allow for a stable and durable implant 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) to the implant "root"(s) buried in the jawbone. Based on the
above space limitafions; itislotvlows thatimordebre dcooimbdate smedti-r ot werens in a healthy long

term bi0|_09iCa}h@ﬂ@&?ﬁcfﬁ@%@&ff?ﬁﬁ@ﬁ%ﬂtﬂz‘t‘i&kﬂﬂl?t%@%&%ﬁ%\éﬁ'ﬁ: E%Q@ri%ﬁﬂﬂ@”&ﬂ;giémeter than the
current single "root screw" design of standard implants. [01 68] In the prior art WO 2006/082610

described abdt&M e BAKic TEpiate YEEEABERCIS iR &G T tHeebtre SHEHETRGHE "root screws”)
of the osteotomyrfissth N@xtdhenmateshatow and widerteppeidion of the o sieotgmy¢d drilled out (for
the ‘head") utlizing,the, sas Rasis.emplate, The.head: componentis ihep placed firstinto the upper
portion of the osteotomy-an 'Ehe_ root screw" components are then inserted Into the "head" by sliding
them throughithid s afl telde duhtained withity the headtpesmponentanddhrgading them into the bore
shafts. [0169]; l.varigus 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" cofpp®nantiurite ;secondany supgicaoltpaeiE thenplacednside: thestep portion of the
osteotomy and utilized to drill the Qgre : haﬂs.o& the osteotomy g or the 'root sgrew"” components). The

EI}VLHIIJ(}B 1nC ‘JI‘POE& ¢ 1n Lnelr desion indenle {u)nnmf} r.( ars 3% Iings Onﬁ’ﬁ ufndczs,{ < .
secondary surgical template is then used to check the parallelism of the bore shafts with the adjacent
teeth and thenutftilized thy “4ad™ or “head/abutment™ component to which is related in an intimate

manner (from below) the superior aspects of the “root screws™, In the improved implant

of the present invention the “root serews”™ deo not need to be threaded through the

retenton holes of the “head™ component in order to engage with the “head™ component as

m the prior art. This novel design of the present invention allows for the “root screw™

components 1o be of significantly greater diameter than the retention hole of the “head”

or “head/abutment” component and of significantly larger diameter than the “root

serews” 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 fo the underside
of the “hzad™ component alse acts 1o 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 Lo 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 sulficient diameter (gisth) 1o withsiand
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 Tong term. a major advantage over the prior art, and an absolute reguirement that

attows the dentist 1o place with confidence the improved multi-root implants of the



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 osteotoim to the "root screw" components
already in place below it via connector screws threaded through the retention holes of the "head" or
"head/abutment” component. [0170] By necessity Sl?ere 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 he precise and reproducible in an easy manner by the dental practitioner in order to
he 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 the different stages in a three
dimensional manner (along all three axe in an accurate and precise manner within the hone
preparation (osteotomy) it is of critical importance to relate the hone preparation for the "head"
component Witk thie BORRLSK At (hpapaiatiorsforfHbc rot ssretithespné lssTHE BAor an does not
describe any desigimnelementincerporateguinto 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, lessfth&airalb-amitlimeterirbibie iventickkdepih faxis)rafeithersaf the sa-tvwo: separate hone
preparations. ity he,ippossipls. . Nssik e multple componanis.of.ie mplan jp & precise three
dimensional manner. To make ma te S warse, thls prior art (WO 2006/082610)  does 1 mention a small
thin locking pittaes het |ﬁS@Pt@Wﬁﬁé‘*th@‘b@@?‘o‘?‘tﬁb@@rﬁﬁdﬁé‘hﬂﬁ%‘éé‘ﬁb‘l‘bl@gé?f Bethéw one could
possibly use thisdeaturgdofixdhestemplate 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 thi® deljacent igethydriaking! thie practical msenof)mmsmempxkataaamthamplam site very
Probiematc. ARl FIRedments dhhe piesenl veniendealon Rulvstauch g piadse, accurate,
and easily reproduuble preparation o ‘the entire osteotomy (hea (f root screw horie preparation
segments of tH& BstEBtOhY) irncasthrabtdintensiotvabmarined fshvikteddadriibadiin 8%ail below) and

the precise, acgurate, angheasily-reprogucible.assembly-of the campengnts,of thgrimproved multi-root
implant in a three dimensiopal manner (along 45 all threg axes) into the osteotomy, utilizing the

surgical guide EFAMBYBRMhaF ) HHE Sk Co iR saifintfting SRSt MpIAtes “Brit the Saif-limiting
bone drills prowidiedrin:thesmprovediiraplanpsystensofitherprasentdnventoncanother distinct

advantage oveLe UL A BLEmRAIMENIZ AL BiERERt NGO algprayides for a robust

stable, and durable dé5|gn of its components (root screw components an connectdr screws of
sufficient diani@fepths thatat aieietd foreesehn motars hdadesmpsendntdsiizaged to imitate the top

root portion ot:the.natkakdantition and abutmant smpenants wh I;Grbm%ﬁkvéﬂi%h@ Higgsl,component
for a secure fit and %oper dlsé%)u mqh the load forces) which should provide in the short and long
0 e

term a solid mattirost Hiokar i GRHERT PPARLSHEI BN PRIV U Aid fERIE0Rfent in placing
in the patient'sivisytirwuemthedong term.

[0181] By utilizing two sels of two connector screws, a stress breaker feature is thereby
incorporated into the structural design, another advantage of embodiments of the present

mvention over the know art.

[0162] In relating to U.S. Pat. App. No. US 2010/003635, the implant desien described
contains none of the modular design advantages of embodiments of the present invention,
and utilizes a non-standard material composition that 15 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 ULS, Pat. App. No 2008/6293012, the splint abutment component
deseribed offers none of the biomechanical advantages of present invention as it wilizes
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



[0174] The implant system design of the present invention allows the dentist to prepare, utilizing a kit
of different shaped primary surgical templates, virtually any "head" or "head/abutment" stage bone
preparation (osteotomy) he desires for the accurate placement of an almost infinite variety of "head" or
"head/abutment" stage components (limited only b‘y the number of forms provided in the kit) into any
particular implant site for both "single" and "multiplez' rooted implants, a very important feature based
on the variability of bone volume and bone quality noted above, of the implant site from patient to
patient and from site to site in each patient. This is a feature unique to the present invention and not
provided for by the known [0175] Reference is now made to Fig. la 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 he seen in Fig. la, a single root screw component
1 is shown, as well as a head component 2, a screw connector 4 which secures the root screw 1 in an
intimate fashiemte thethaad & Alsocdehictadis theabwtrientigerewd, whichcsedubestirerabutment
component 3 fo the head,2.in @nJiimate manner. 46 [0176] FIG. Ib is a front view of a vertical
stacking of the components of one possible embodiment of a two stage single-rooted implant of the
improved implang#[7rat ihespreseshdiouentionwvirrein am sepiatesdhe 0@k serewhlssecured via the
connector SCV%\!\{,‘S in an _in_htim_att_qiwanger to _}hg ",hea?d/abllétment__" g:qmgaqn\%\t}?. Addjttig ally, an
optional abutMieht sCréw 5 SErews into the head/abutment 6n srder 0 secffrellﬁ sedl'the single access
shaft 15 of therdeaniabisine it f0Ln7 ] Eidsictiss a Tionhdewfcamnertioal dtackingrofatie
componentsope,nassinie sadiment af difes;stage myliizogted IRlanLef ihgimproved implant 77

of the present invention wherein are depicted two root screws 1 which are secured in an intimate
manner to the' HEREM LU SORNECIb S EFERA S DA EAfy, B aButiitingifsEtured in an
intimate mannesie thehead 2V iad Wi abilment screws i [Qlut8]-E G iHd iismatrontaviews of a vertical
stacking of thedcom‘ﬁonents ?f one, ossibl% emboqir?ent of a t(\{vo talge muI_tiBrQot_eg_im_pI]ant of the

. . A0V ¢ dRC NCT all the pridr art, and parlicy driy Over the., Sags\f‘d aALeOus DIOMeChanica

improved |mpi’an’tm} of the present invention whereir are depicted two root screws 1 which are
secured to a WeagdfialiuirieRe6 o NSRRI IR dorvigtwe: seiely wonnetidrs Aropdditionally, optional
two abutment.gerews, may e seraue e thetwe.aeeess shaftst4.of thehsasiabutpant 6 to

securely seal them. . o ) _ _
“single-root” posterior improved implant of the present invention, the abutment

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

the proper distribution of loading forces on the entire implant.

[0185] Relating o U.S. App. Pat. No. US 2004/0013999 and U.S. Pat. No.
LIS2009/0202939, the surgical guide clamps described do not allow for the preparation
of the modular design and differently shaped separate “head™ and “root serew™ 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 2 standard implant form whose head s round
n cross-section and of the same diameter as the rest of the implant. Additionally, the
krown art does not deseribe a free-standing embodiment of s guide clamp (not clamped

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

{01661 A further major drawback of the entire prior art (including WO Pat. No.
2006/682610) is that they do not allow for surgical templates that aliow for the placement
of different mesio-distal length “heads™. As the unique design of the surgical templates
provided in the present invention can be shaped in an infinite variety of shapes and
dimensions. varying the length of the “head™ in this dimension allows for varying the

distance between the “root screw’” components of & “multi-reoted” implant as well. This



[0179] FIG. 2a is a top view of one possible embodiment of the "head" component 2 of a three-stage
single-rooted implant of the improved implant 77 of the present invention wherein is depicted the
internal connecting ring 7 to provide for a more frictional fit of the head 2 to the abutment 3 and which
is threaded 7b in order to accept the abutment screw 5. The superior lip of the head 2 has a beveled
edge 8b. The outer side walls 8 of the head 2 may be micro-grooved 8a for added initial fixation
properties of the head 2, to increase hone adhesion to the head 2, and to prevent microbial infiltration
from the oral environment. [0180] FIG. 2b is a top view of the "head" component 2 of one possible
embodiment of a three-stage multi-rooted implant of the improved implant 77 of the present invention
wherein are depicted a self-limiting circumferential flange 7a of the head component 2 which acts as a
stop for the connector screws 4 and allow for the secure and intimate 47 connection of the head 2 to
the root screws 1. The head 2 has a floor 11 and internal de walls 9 which together with the internal
connecting rings eleamacsighificancimerabihohowed betal 8 forthstintitratevardrfictional fit of the
abutment 3 within.it: [QL8E1F G RGHS A RIYIEW G aNgRRSsiRie SMbodiment g thenhead/abutment”
component 6 of a two stage single-rooted implant of the improved implant 77 of the present invention

wherein is d&FEE4 T BBl RUGEL 6 bt 1RE AENDIALTHNBT EERPTRERE B the'Becess shaft 15, and
the connectatinoletid dvinieh dHovs:fonthiewcgnnector seeewsitohaiimseitad thisotghithem and into the

root screw 1,101,821 E1G. 24,158 10R {5.2.100 view. of one possible € E?P%q}c'ﬂ?(f‘taﬁfy,“&%"heaq/ abutment”
component 6 of a two stage multi-rooted implant dflt e improved implant 7/ Qrf)t e present invention
wherein is depibtedionesipbssivlie ehibobivsantofas haberabutriert6vofthelimprovddmdulti-root

implant 77 of,the.pragertinwention. Additianally rwen srRueGanheles heang @ Stiperior aspect
support floor 12 for the crown are also depicted. [0183] FIG. 2e is a bottom view of one possible

embodiment®dt tREEHERd RoMBBAER: 2 depicted in FIG. 2a wherein are depicted a connector hole 14
and one posgible,epbadimernt. of 8 concave seting. 13 iich llows forannosijve, gocurate, and
intimate seat of the stperior aspect fa of the Toot screw 1'into the mFerlor undersurface of the head 2.

design, in order to allow for a stable and durable implant form, the diameter of the

tmplants 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) to the implant “root”(s)

buried in the jawbone. Based on the above space limitations. Il is obvious that 1in order to

accommuodate multi-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.

[G188] In the prior art WO 2006/082610 described above, the basic template described is
utifized 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 serew” components are then inserted mto
the “head” by sliding them through the small hoies contained within the “head”

component and threading them into the bore shalls.

[G169] In various embodiments of the present invention, the entire above sequence is
exactly reversed. The primary surgical template is vlized w dnll 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 osteotomny and utilized to drill the bore shafs of the
osteatomy (for the “root serew™ components), The secondary surgical tcmplate is then

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



[01 84] FIG. 21 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 of the multi-root head 2. [01 85] FIG. 2g is a
bottom view of one possible embodiment of the "hgad/abutment" component 6 depicted in FIG. 2c
wherein is depicted one possible embodiment of micro-grooves or threads ga of the exterior side walls
8 of the head component 2. [01 86] 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. 48 [0187] FIG. 3a is a front view of two possible embodiments
of the "root screw" components 1 of the improved implant 77 of the present invention wherein are
depicted a straight profile and tapered profile root screw 1 with a non-threaded superior aspect | a,
exterior side walls | g, and one possible embodiment of threads Ib. [0188] FIG. 3b is a front of one
possible embBdRTEHt GPE CORNE SEIREIEH Aahia B i poseiBEYe odit e et @hlitment screw 5 of

the improved implantd’ i of thepirseptinventionwherainl thereapnpetesserew hasahead 4c with a
concave depression in the head's superior ; spec}t surface 4a.to accept a driver, ang_ body with
ARSI ‘

threads 4b. AR eriBdAMTENCSF R SBUAHEHT SEBIE TS'IsE GESicR8e Wit 5 head s6ttion Sc. a

concave depnéssigh iin theitgadisisupetior bspé et Sadalabrapma driverrand a threaded body 5b.
{0170] By necessity there is an obvious direct relation between the Lools and method used
to preparc the implant site for the implant’s insertion and the design form of the implant
to be placed within this site. In lavman’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 the different stages in a three dimensional manner (along all three axes) in
an accurale and precise manner within the bone preparation {osteotomy ) it is of critical
importance to relate the bone preparation for the “head” component with the bone shaft
preparations for the “root serew™ 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]1f 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 insest the multiple components of the implant in a precise three
dimensional manner. To make matters worse, this prior art (WO 2006/082610) does
mention a small thin Jocking pin to be inserted into the body of the lemplate but does not
describe how ane could possibly use this feature to fix the template securely in the
implant site utitizing this feature in the center of the bioody implant site. It alse provides
no means of precisely relating the position of the template o the adjacent teeth, making

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

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

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



[0189] 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 wherein are depicted the outer
collar k of the superior aspect of its body, an inner 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 3l to its top surface 3k [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 3c of the abutment 3,
internal side walls 3a of the access shaft 31 for engagement with and frictional fit to the internal
connective ring 7 of the head component 2, outer perpendicular sides walls 3b for engagement to and
added frictionall flt'es thes petpérdicisiap imterHbr Sig € valisi Lo tlE HeadcoRpoRent 2. This design
allows for a supefigs-antinrotational fitwhilgmaximizesibe fricional fithelweep-thrihead component 2
and the separate abutment component 3 -mbodiment of the improved implant 77 of the present
invention. 'Phi& 8P RS H RPEIVE: RFRS Ot AFSIATeR o P duedd  EiHAE Bt 888 o the connector
crew (5) 4 to secureathese two components to each other. [01 92] FIG. 3f is an angled bottom view of
one possible embodiment of the abutment component 3 depicted in FIG. 3d wherein are depicted the
access shaft 1 BLikeumfersatiatitie peichnitivg Hands et head St Bithe @Butment screw 5 to
engage, and @,flatbattom surfacs:3dwhichsitsdnandphnatamannaoate theJdnnegr flat floor surface
11 of the head component 2. _ A

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 design of the present invention allows the dentist o prepare,
utitizing a kit of different shaped primary surgical templates, virtually any “head” or
“head/abutment” stage bone preparation (osteotomy) he desires for the accurate
placement of an almost infinite variety of “head™ or “head/abutment” stage components
(limited only by the number of forms provided in the kit} into any particular implant site
for both “single™ and “multiple” rooted implants, a very important feature based on the
variability of bone volume and bone quality noted above, of the implant site from patient
1o patient and from site Lo site in cach patient. This is a feature unigue 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 serew connector 4 which
secures the root serew b in an intimate fashion to the head 2. Alse depicted is the
abuiment screw 5, which secures the abutment component 3 to the head 2 in an intimate

mManmnicr,



[01 93] FIG. 3g is an angled bottom view of one possible embodiment of the abutment component 3
depicted in FIG. 3e wherein are depicted two circumferential internal limiting flanges 3e for the head
Sc of two abutment screws 5 to engage, and a flat bottom surface 3h. [01 94] FIG. 4a is top view of
one possible embodiment of the surgical template precision support insert 17 of the present invention
wherein are depicted one possible embodiment of the template access hole 17a, a possible
embodiment of two securing sleeves 21 to secure the surgical template precision support insert 17 to
the surgical template precision support platform 31, and possible embodiments of template
orientations pegs 20 to orient and secure the primary 18 and secondary 19 surgical templates to the
surgical template precision support insert 17. [0195] FIG. 4b is a top view of one possible embodiment
of a primary surgical template 18 of the present invention wherein are depicted the "head- component
Ts bone preparation form 22 which allows for the accurate and easily reproducible preparation of the
hone to accep? tHEliddrtibhn of thentidss-cettionatshape sPHacheapesmponert 1o depicted is the
circumferentialtgraplate limitng flangs-2h which resisonithe iepsutiaes,ehthe surgical template
precision support insert 17 and acts as well as a self-limiting feature for the self-limiting primary bone

drill 61 in ordd? T ACBUFALEY, EBiH S e dupie H?L”tﬁ"e‘-’b%i’é‘&grﬁﬁcﬁéeé{d“’ Brep&ratsH 7 1the resultant
level floo_r of th@hﬁédthuapaaﬁamm %ka_caihdathﬁapa;meﬁd&uﬂaﬂmﬁa&i@ﬁ@e@%&%ﬂibmf the h(_ead
preparation 7}, Additionallys one.possihle smbodiment gt lemplatesqcuring fings 70a are depicted

SIP within the template limiting flange 25 which are used to orient and engage the primary surgical
template 18 ottty thehalirhicalbemptétd predisfon support insert 17. [0196] FIG. 4c is a top view of one
possible emb qlﬁ%g nil secondary surgical tem}pjat__ .19 of the present invention wherein are
depicted one %)o ibld BmbadfrHaRt BFiwd b thE YTrhRng tehTTRESEESE L BRERE 2K for the
insertion of theetanysurgicaktoois:anchglide pihsGhiorthie: acpurate fatong &lldhree axes)
preparation oblaeone shaltsica.of lneugsieaiomy I0clalono s eadareparafon 71.and the
accurate insertion of the root screw(s) 1 and the head 2 or head abutment component 6 into the final
osteotomy 73'&eARaprecide fuldtish’of tHese eomponshty td eaédi smsbwithiRuie finhlosteotomy
73. [01 97] Flddds-am anglad hottasm viaw pi.ane Rossibie.empodicent of the surgical template
precision support insert 17 depicted in FIG.4a wherein is depicted the bottom surface 17b of the

surgical temp[ate’ prédsiad suppant inserifkifertical 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/abutmernt 6 in an intimate fashion via two screw connectlors 4. Additionally,
optional two abulment screws may he screwed into the two access shafts 14 of the

head/abutment 6 1o 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 conpecting ring 7 to provide for & more frictional fit of
the head 2 to the abutment 3 and which 1s threaded 7b in order Lo aceept the abutment
screw 5. The superior lip of the head 2 has a beveled edge 8b. The outer side walls 8 of
the head 2 may be micro-grooved 8a for added initial fixation properties of the head 2, to
increase bone adhesion to the head 2, and o prevent microbial infiltration from the oral

environment

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

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



[0198] FIG. 4e is an angled bottom view of one possible embodiment of the primary surgical template
18 depicted in FIG. 4b wherein is depicted the extending circumferential flange 23 of the primary
surgical template 18. [0199] FIG. 4f is an angled bottom view of one possible embodiment of the
secondary surgical template 19 depicted in FIG.4c~i herein are depicted the underside surface of the
template limiting flange 25. the flat bottom surface 27 of the secondary surgical template 19 which acts
as a depth gauge to check the depth and levelness of the floor of the head preparation 71, and the flat
perpendicular side walls 26 of the secondary surgical template 19 to check the preparation of the
internal side walls 71b of the head preparation 71 of the osteotomy. [0200] FIG.'s Sa-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 51. embodiments of the present
invention whereincatierdepictédid? exdmple! of rowe hddsiblediffarenbednidistdrivebetwden the root
screws 1 dep%ﬁi@u@@c&h@@ﬂﬁ%lﬂiﬁ@%@QQQ@&E&%@QM@Q@@R& g 4&%’1‘3@8& they.Are assembled.
[0202] FIG. 6a is an angled top and side view of two possible embodiments of a precision surgical

guide clamp 28!5rtRé Present e iRt AP diSHpLa fe 6 S GtV ilhé jawbone to securely

and accuratel[) ition the surgical templates 18 and %38 over the implant site wherein is depicted two
possible emb%c][i)r%iﬁ?sa (')f %H%ddefh‘“cﬁgb(fé]poéig%oﬁ%e%cs (51:rgﬁné{r)fkgkgdﬂ}ﬁg%t‘%o?tm%n?atcheted internal
rails 35 with it moteliedésegrientsi86foelaccuratetyppositichingthevsdrgickinteipldtes 18 and 19 over

the implant 52%5%91%WQQ@H‘@%%%%@ME%Q%&@Mﬁ@@%@g@ﬁiﬂ%rﬂﬁg@ﬂﬂlﬁ{&[m 31 and its center
cut-out 31a. Also depicted is the cross-beam element 34 which connects to the ratcheted internal rails

35 and which®COMAIAY thehsvirveisnd ol 41 1Br tnarsaelohARIGBA B th&stkgical templates 18
and 19 at thedmplantrsite-and theiaitachmeniofibe vadicus detachakte elamp heads 30 to the body of
the precision surgical guide clamp 29. [0203] FIG. 6b is a close-up enlarged view from the top and
front perspectiVtSet Blo-Bdssiblerembisdimentsi of detashislakidimeeads 3oced/ thetpredent invention

wherein are depicted the #lamp, bgad serew hele30a.and is sirsuorerapiial kmiging.flange 30f, clamp
arms 301), spreader wings 30e, perpendicular support member 30d, and internal slot 30e within the

perpendiculaPSIPHOR FISATOERSBIA t ik omhd iR O St dtoRr ¢ REBEM &) bone dril
within the pregisiatpsurgicaliguide champ 0204hFAGara isvaniangheditopandifrontbwiew @f one possible
embodiment of a_freestanding precision surgic I_( ujg (CI mp. 38 of the present invention wherein are
depicted prec%%?lf{é?ftﬁ% me "?ﬁ%r"ﬁgﬁt[s%@% de%ﬁgriﬁ?tg% o‘%\(/t niélrérﬁ?ﬁ(ga?ﬁféﬁis superstructure to
remain abovedhederpbotdhe teeth s that thedesthiadiassitito-the dmplant site In da-aetinterfere sith

the placement of the surgical templates in close proximity to the surface of the implant site. An inner
frame 47 whihisedars S Hhigts st Ao ahn somedoni8drst dapire g ug el as one possible
embodiment ef:glampingeetements-4d: tonwith faxiblaiclanmy arms4Qdoasactre ihe freexgtanding
precision surg}c%?l( E?H;de clamp 38 to the{\{gstibL{lles of {he 'gwcbo?es within th(la moHt[tﬂbAn outer frame

. n¢ superior aSpect ka of In¢ root screw miJ infefior undersurlace 1
48 is also depicted t

head 2.

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

of the mulii-root head 2.

[0185] FIG. 2g 15 a bottom view of one possible embodiment of the “head/abutment™
component 6 depicted in FEG. 2¢ wherein is depicted one possible embodiment of micro-
grooves or threads 8a of the exterior side walls 8 of the head component 2.

10186] 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 sceuring the

abutment screws 3 info the head 2,



which are attached the clamping elements 40, and 41 and the inner frame 47 of the freestanding
precision surgical guide clamp 38. [0205] FIG. 7b is a close-up enlarged view of an embodiment 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. 7cis 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 hone fixation screws 46
which are drilled through a self-limiting access hole 43b into the side alveolar ridges of the jawbone,
allow for the optional more secure fixation of the free-standing precision surgical guide clamp 38 at the
implant site. [0207] FIG. 8a is an angled top and side close-up view of one possible embodiment of the
surgical tempiai& prEtisidm sugpovtinsest 17oangabsdwithinmene possiblecermbsddiment of the surgical

template precisign,suRPedmiatianm, 3 of the.presentnvention whesg e deRigtes. Rossible
embodiments of the platform precision adjustment element 51, as well as an embodiment of the

securing sleeVE 4 dh YHiaMigaBTrRBy H s &t 1he STrical BB HrESEHEEPpft insert into the
surgical templaterjprecisioniBupest piatfartin[0 208} & HenBbiidadtonbview of one possible
embodiment of the securing bar 55 that can he dropped down to secure the precision attachment
elements 39 dhtBBDEIGE Hheiprduision s gisalduids efmps 29 arh38atonvspesifieriocation along

their ratchete&i{ﬁ%f@@ﬁ%ﬁ%{%h%%@ﬁ@r@g@{cxeﬁ@%\e/ﬁ{{{m,%d@%iagnw%mH&t R-SRKING. elem_ent 37
and counter springs 56 placed on the underside two ends of the securing bar 55. [0209] FIG. Sc is an
angled front VIS W HoEsibie athtssdintentst bretisforiftacmteri Sr8fsie 59%ind 39a of the
precision surgieal guigde-clampes: 26raid 88 ohidhepresent invention witereimardidepicted possible
embOdlmentsc%fbt(b m%:c.enmﬁra%lilitﬁgl%ug gcpefw 5 1s also depicted with a head section Se. a concave

depression in the head’s superior aspect 5a to accept a driver, and a threaded body Sh.

[0189] FIG. 3¢ is an angled top view illustrating two possible embodiments of the “root
screw™ components 1 of the improved impiant 77 of the present invention wherein are
depicted the outer collar Te of the superior aspect of its body, an inner machined
cvlindrical sleeve 1e with threads 1d to accept and aliow for securing the connector screw

4 into s form.

[0190] F1G. 3d is an angled top view of one possible embodiment of the abutment
compenent 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 toits top surface 3h.

[0191] F1G. 3e is an angled top view of one possible embodiment of the abutment
component 3 of a three-stage mujti-rooted implant of the improved implant 77 of the
present invention wherein are depicted a top surface 3¢ of the sbutment 3, internal side
walls 3a of the access shafl 3i for engagement with and frictional fit to the internal
connective ring 7 of the head component 2, outer perpendicular sides walls 3b for
engagement Lo and added frictional {it to the perpendicular internal side walls 9 of the
head component 2. This design aliows [or a superior anti-rotational {it 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



the head 52 of the precision attachment elements 39 and 39a which fit and slide through the ratcheted
internal rails 35 of the respective precision surgical guide clamps 29 and 38. [0210] FIG. 8d is a
close-up enlarged view from an angled front perspective of a segment of the precision attachment
elements 39 and 39a depicted in FIG. 8c wherein gre 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, the
precision attachment elements 39. the clamp head 30 and the platform precision adjustment element.
[0212] FIG. 9b is an even closer-up angled side view of an embodiment of a segment of the precision
surgical guide Eiagrip 29'depictbd IREIGCoa ekt arbaepiarbt e Unde S oPthe securing bar 55
as well as the raicheted-interalrad 3m R8431 G, Q6ds 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 whigrgiglis idegittechanelpossille embodimentofithesivivehball-jomt88tandi the attachment
element 3331[9%&5‘»%@!@:&1%%&% anangied Glosssup.view. ramdhe sidepargpgctive of an embodiment

of a segment of the surgical template precision support platform 31 and more specifically of the
platform prec;érewaaﬁwﬁ%@ﬂﬁ@rémr@ﬁtfalﬂa@fﬁiél%ﬁ-)wll:|€s?<é§°wﬁ€reﬁ*wé:a‘éﬁrétfe’a the locking
element 37a gfthe laskingpush bytionsprngivaded slempntar IRseRtedmithin ithergxternal housing
5la of the plaﬁf_orm Pﬁe\‘iiii}on-ahdjﬁ‘s:.t ent element 51. Also depicted are possible embodiments of the
securing sleel/8 A9 THE SN TolkS6 AHT ¥ hzndle 50a. [0215] FIG. 10b illustrates an angled top

view of the asgemlgELQAMGNLOLIG RAHS ARSHEHIQ ASREMIE LG PIRHPHD ififent
compoenent 3 depicted in FIG. 3e wherein are depicted two circumferential internal
fimiting flanges 3e for the head 3¢ of two abutment screws 8 to engage, and a flat bottom

surface 3h.

[G194] FI1G. 4a is top view of one possible embodiment of the surgical template
precision support insert 17 of the present invention wherein are depicted one possibie
embodiment of the template access hole 17a, a possible embodiment of two securing
sleeves 21 o secure the surgical template precision support insert 17 Lo the surgical
template precision support platform 31, and possible embodiments of template
orientations pegs 28 to orient and secure the primary 18 and secondary 19 surgical

templates 1o the surgical template precision support insert 17.

[0135] FIG. 4b is a wop view of one possibie embodiment of a primary surgical template
18 of the present invention wherein are depicted the “head”™ component 27s bone
preparation form 22 which allows for the accurate and easily reproducible preparation of
the bone (o accept the tnsertion of the cross-sectional shape of the head component 2.
Also depicted 18 the circumferential template Hmiting flange 25 which rests on the top
surface of the surgical template preciston support insert 17 and acts as well as a sell-
limiting feature for the self-limiting primary hone drili 61 in order o 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



right) of an m adjustment element 54 51 depicted in FIG.'s 8a and 10a wherein are depicted 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 eithg{ 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 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 multiple projections 57a to "pop out". [0216] FIG. 10c is a
close-up top view of an embodiment of the middle parts of the platform precision adjustment element
51 depicted irPRIG hoswhkreliare dépieteld posdibie embodimenéfagrsltiplipityoi counter springs
58 located alapg.the externaksuraces of ieiexpansionplatesowhich.areslocated in positions within
the external housing 51a to maintain the multiple projections 57a within the external housing as long
as the lockingpiedi Bitofe spsing laded element B isonoindepre ssedinwardufengaged). [0217] FIG.'s
1 la-llk are a series of.top-views of possible embodiments of the self-limiting bone drills. 59, 61.62.
53.65. and 60 o S B B e D s S L Bk iventor
wherein are depictedipossibatiemisouirientsesf theliydical e ptivself-iiitngtfeatures89a, 60a, 61a,
62a, 63a, 64a,6/6,098:668a0d (0 Alsa.denistad arerpassible smbadiments.afthe hone fixation
screw 46, the root screw component carrier 70, a screw connector, and an abutment screw 5. [0218]

More specifical}Sa SO I8 BB SHEST S Brifsan P BERE I8 RRHAIS BHtue self-limiting
feature 61la winichiengéiges-thesciceumfeseatial temiatehlimitingfangemnfthenpsimaryhsurgical template
18 is depicted, as well as oRe Lp%sﬁble emba 'menii_-gjf the self—limitiqg boge, hatft fiﬁlisqi]ng bone drill 66
for the final shgﬁ?ﬁﬁ of the bore shafts 74 of the final OStectorny 73. e W

final osteotomy 73.

[0187] FIG. 4d is an angied bottom view of one possible embodiment of the surgical

template precision support insert 17 depicted in FIG.4a wheren s depicted the bottom

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

[0198] FIG. 4e is an angled bottom view of one possible embodiment of (he primary
surgical template 18 depicted in FIG. 4b wherein is depicted the extending

circumlerential flange 23 of the primary surgical template 18.

[0199] FIG. 4 is an angled bottom view of one possible embodiment of the secondary
surgical template 19 depicted in FIG.4¢ wherein are depicted the underside surface of the
tempiate limiting flange 23, the flat bottom surface 27 of the secondary surgical template
19 which acts as a depth gauge 10 check the depth and levelness of the floor of the head
preparation 71, and the flat perpendicular side walls 26 of the sccondary surgical template
19 1o check the preparation of the internal side walls 71b of the head preparation 71 of

the osteolomy.

[0200] FIG. s 5a-5f arc a series of angled top views of several possible embodiments of
tully 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 FEG. s Se and 5f.

[0201] F1G."s 5g-5k are a series of angled bottom views of the fully assembled single-

rooted and multi-rooted implants depicted in F1G.’s 5a-3f of the improved implant 77 of



[0219] FIG. 12a depicts a top view of the preparation of one possible shape of the osteotomy 73
wherein is depicted the head preparation 71, the level floor 71a of the head preparation 71 and the
perpendicularly straight internal walls 71b 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
preparation 71 and bore shafts 74 [0221] 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 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 | already inserted into the bore shafts 74 of the
osteotomy 73¢TO29BPFEIGODe Hepietsnsripo sdigidrembbainiehtoptvorseréwe enfidetors 4 secured

within the integpal.cQnngeting, ting..of the.head comppasnt & anshsecurely.sonnesting.dne head 2 to
the root screws 1. [0224] FIG. 121 depicts one possible embodiment of the abutment component 3 of

the three-stad® ImpIBRE B the Pralshe MVErtiBi“88tifed into the internal hollowed form of the head
component 256?0@‘@%9‘&5“ RLSHAWE Ry D32RLRG: 1PRJSREIR2 SRABSNLLY the upper jaw (xillai
with a missing first molar

precision surgical guide clamp 29 of the present invention that clamps on to a tooth or
teeth in the jawbone to securely and accurately position the surgical templates 18 and 19
over the implant site wherein 1s depicted two possible embodiments of the detachable
clamp heads 30, an embodiment of the ratcheted internal rails 35 with its notched
seements 36 {or accurately positioning the surgical templates 18 and 19 over the implant
site, an embodiment of the sureical template precision support platform 31 and its center
cut-out 31a. Also depicied is the cross-beam clement 34 which connects to the raicheted
iternal rails 35 and which contains the swivel ball joint 33 for the off-axis orientation of
the surgical lemplates 18 and 19 at the implant site and the attachment of the various

detachable clamp heads 30 1o the body of the precision surgical guide clamp 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 liniting flange 304, clamp
arms 30b. spreader wings 30c, perpendicular support member 30d, and internal siot 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] FIG.7a 1s an angled top and from view of one possibie 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 ernbodiment’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 o the surface of
the implant site. An inner frame 47 which swivels and twists on a swivel bali joint 42 is
also depicted as well as one possible embodiment of clamping elements 41 to with
flexible clamp arms 40 to secure the free-standing precision surgical guide clamp 38 to

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



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 depictsmthe co heted head preparation 71 at the 56 [0228] FIG.
13d depicts an embodiment of an initial pilot hole pne drill 62 inserted into one possible embodiment
of the secondary surgical template 19 which is then placed down to the level of the floor 7th 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 tnote that in the
illustration there are two such drills for illustration purposes, though only one is nheeded 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. 131 depicts embodimentssurgical guide

pins which would both be
which are attached the clamping elements 40, and 41 and the inner frame 47 of the free-

standing precision surgical guide clamp 38.

[0205] FIG. 7b is a close-up enfarged view of an embodiment of a segment of the free-
standing precision surgical guide clamp 38 depicled in FIG, 7a wherein are depicled the

precision attachment clements 3%a and the flexible clamping arms 40.

[0206] FIG. 7¢ 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 {ixation screws 46 which arc drilled
through a self-limiting access hole 43b into the side atveolar ridges of the jawbone, allow
for the optional more secure fixation of the free-standing precision surgicul guide clamp

38 at the implant site.

[0207] FIG. 8a s an angled top and side close-up view of one possible embodiment of
the surgical template precision support insert 17 engaged within one possible
embodiment of the surgical template precision support platform 31 of the present
invention wherein are depicted possible embodiments of the platform precision
adjustment element 51, as well as ap embodiment of the securing sieeve 49 and sliding
fock 56 to secure the surgical template precision support insert into the surgical tlemplate

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 elemenis 39 and 39a of the
precision surgical guide clamps 29 and 38 al on specific location along their ratcheted
internal rails 38 wherein are depicted as well the Jocking push button spring element 37
and counter springs 36 placed on the underside two ends of the securing bar 55

[G209] FIG. 8c is an angled {ront view of two possible embodiments of precision
attachment elements 3% and 39a of the precision surgical guide clamps 29 and 38 of the

present invention wherein are depicted possible embodiments of the cenler cul-out 82a of



placed into the secondary surgical template 19 to check the angulations and position ol the pilot bore
shafts in relation to the adjacent teeth. [0231] FIG. 13g depicts an embodiment of the final depth bore
shaft hone drill 65 inserted into the secondary surgical template 19 (note that in the illustration there
are two such drills for illustration purposes, though pnly one is needed and would actually be used
sequentially in each of the access shafts 24 of the' secondary surgical template 19). [0232] FIG. 13h
depicts an embodiment of the bore shaft finishing bone drill 66 inserted into the secondary surgical
template 19 (note that in the illustration there are two such drills for illustration purposes, though only
one is needed and would actually be used sequentially in each of the access shafts 24 of the
secondary surgical template 19) for completing the preparation of the bore shafts 74 of the osteotomy
73. [0233] FIG. 14 is a close-up angled top view of one possible embodiment of a root screw"
component driver assembly composed of an implant carrier 70 and a slow speed driver 67, and one
possible embadihrettdfthecrstistrensdhenyadedonitith we el iitiAg featlide Hf o188 possible

embodiment gf the secandary.sHrgical iemplatg.19. (02345 Gurdo.depicts RmANtIag e view of an
embodiment of the driver assembly illustrated in FIG. 14 fully engaged within the secondary surgical

template 19 gqbEHG] RK; a0 helow thatsthessamevstirgical iephplatenl feemgaged ivithin the precision

guide clamp 2890de |ic(§ qlln FIG %‘3}1 u-!;, e 100 Edesgngg n%b@ved llow for the accyrate; insertion of the
root screw components hrée axes and the relatlon of theSe components to 57 the head

component 2 @t ﬁea@lahvtmémcé@‘m%n@?ﬂ@ decuremalyiibtheasd gxds Withi theosteotomy 73 and
in relation to %%ﬁﬁﬁgf%ﬁmggmmhcs 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.

precision surgical guide clamp 28 dcpxcmd in FIG. 6a of the present invention wherein
are depicted the notched segments 36 of the ratcheted internai rails 38, the precision
attachment elements 39, the clamp head 30 and the platform precision adjustment

element.

[0212] FIG. 9b is an even closer-up angled side view of an embodiment of & segment of
the precision surgical guide clamp 29 depicted in FEG. 6a wherein are depicted the

underside of the securing bar 55 as well as the ratcheted internal rail 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]) FIG. 10a is an angled close-up view {rom the side perspective of an embodiment
of a scement of the surgical template precision support platform 31 and more specifically
of the platform precision adjustment element 51 depicted in FEG. 8a wherein are depicted
the Tocking element 37a of the locking push button spring loaded element 37 inserted
within the external housing S1a of the platform precision adjustment element 51, Also
depicted are possibie embodiments of the securing sleeve 49, the sliding lock 50 and it

handile 30a.

[0215] F1G. 10b illustrates an angled top view of the assembly (from left to rightj of an

embodiment of the parts needed to assemble the platform precision adjustment element



[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 clarg ed to two premolar teeth anterior to the first molar
missing tooth implant site 87. [0236] FIG. 17a is an angled top view of a vertical stacking of the
components of one possible embodiment of a three-stage implant of the improved multi-root implant
77 specifically designed to support an over-denture and one possible embodiment of the over-denture
connecting assembly component 76 of the present invention. Also depicted are possible embodiments
of the over-denture abutment component 28 with cut-outs 28a on its mesial and distal aspects and a
cut-out channel 28b running down its middle and oriented along the mesio-distal axis of the
over-denture abutment 28. Further depicted is one possible embodiment of the head component 2.
two root screwlcbmpoaentd &.cotmertdPacrevisdarasunsedttberawsns), lindiaeldbking feature 78 of the

over-denture ¢anRecting AISEMBIY. (SWhichmdlhe deserked in g{@mr&,%?dn@@@%&%f%?] FIG. 17b
is an angled top view of a vertical stacking of the components of one possible embodiment of the

improved mutiPaBHihpIAAt 77 SPREHEENG Lasighey t5 Hedept the mssit 6f'6rE Pessible
embodiment ofig deubléubaliglipr atteehmeani-design 8 fanan.auerdenture-(insteadiaf aniover-denture
bar clip) to allow, for (e seete, aAEMen,of a Tl dentie to s Impraued mylroot implant 77 of the
present invention. Aido epic edfis aloc ing~efement jith two spring loaded buttons or two of its
side aspects imwrten tehgagecthacut-SlurslfficaRdoef tHecovercdamurekbitthent 28 and engage
as well correspanding.concavaiahaiis i said eyl oLt 28¢ inorderdaseguralyjock.the double ball clip
87 into the over-denture abutment 28. [0238] FIG. 18 is an angled top view if one %ossible overdenture

connecting as¥ariBty ieHiBE S SR 18 cstieRimg Tutipls aSER BBl cEPEHeHIL Bsing the multi-root
improved implafi rfo/pof aruembgdimentdat thenpre SENtinve ntighasHtheranebiors: for ke overdenture
assembly. As.¢an,be see i e figne. Querdennie capnesting assembly.compeaspts, 76. 79, 80
and 81 may engage within the over-denture abutments 28 of t e‘improved impiants 7'of the present
invention in ofdleyxieraibwdeoina Tbeddulll arch stisporiliok @raraoveioléZ il aenteire in an edentulous
patient. Also depicted is the rotating head 81 which allows for the connection of multiple implants that
are not nonpéP£?&3Aﬁb%glﬁﬁéﬁara&%%fowmg‘ﬁﬁbﬁ&@&%f%@ﬁ|<1§t-aﬁ%%5a%bﬂt%f length adjustment
features 80a (a:loaking.serew)andmonltiple.shaftsi8bcdion thEGsatberew g0a-dagngage) along the top
surface of the smaller diameter sliding cross-member 80b which intimately slides into the internal shaft
of the larger dig&rﬁ%ei%?%ﬁ%’s%%%?ﬁgjélr%ﬁép%% Lflrl]l?j"(sﬁlrnaii’é ’ %Ismélﬁgg p%’é%llbqe%ﬁ%o%ad f’n%%ﬁ%f the hinge
element 79 isswhiekr cOHNaBRIWOCIESS: eriber$ 8 doariddaiaiws Hontratbidjiistingethdir angle to each
other. The hingg.glement assemhiv.d huwithitscententaiatingninge 49a-alsR.eenRtains o swiveling
features 79b on either side of the hinge element 79 which allow for the adjustment of the angled

vertical axis ottHE ErIEBLREIMBRIS BT (TSt ARG This B et st BraHdrast$idights in the
jawbone. [02 9a and 19b are a cﬁl\os} -up o view of two possible em glm nts of the
connecting ajgérﬁgﬁ/]%’dr%ggangﬁtsd%‘f 79, ?—lﬁﬁ%% ep?é'?e‘ Oi&’ﬁ’lg\llﬁé’ [% 1%é’§v;v E?é’.iﬁpé?r]e SEﬁ(zz-?picted a hinge
element assehlrZPwhdsdcEhteh Dabihtthing @79 alfonsforisceheth@e. indt{d ardular relation of the

two adjustable,lengih crRssHeemhers,8Q.attachadlt IncHhg sosssmembers 8Qhaveatiached to them
rotating heads 81 with notched concavities on thejr tog surfaces 82 for the engagement of the locking

features 78 of & OvEIAE R EoRIELEAGAREEmBR EEnBEh AR 78 Infi el AR to lock it in

place. [0240] HGI@O¢ is>aupitag wvieyw.eficnepossibleentbodiment ofiasingle dross: root

serew component carrier 7O, & screw connector, and an abutment serew 8

[0218] More specifically, a possiblke embodiment of the primary bone drill 61 with its
unique self-limiting feature 61a which engages the circumferendal template Hmiting
flange of the primary surgical template 18 is depicted. as well as one possible
embodiment of the self-limiting bore shafl finishing bone drill 66 for the final shaping of

the bore shafts 74 of the finul osteotomy 73,



member with two rotating heads 81 attached to it and which also depicts the smaller diameter
cross-member section 81b which slides into the hollowed center shaft of the larger diameter
cross-member 80d which allows for adjusting the over-all length of the cross-member 80. Additionally,
depicted are possible embodiments of the locking features 80a (set screw) and notched shafts 80c for
the engagement of the set screw 80a within them. [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 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 embi§ditéktof 1Re dunrieetingy assemmblyrearaponent 78 ivistritiriyee shiter length integral
connecting bay 86 ig,fita @hgrsﬁ{imﬁﬁgfgj%@lH@ng,.tramm;icm,impl@m overdenture.ahument

a

component 28. [0243] FIG. 20a is a front view of one possible embodiment of a vertical stacking of two
stage over-ddRtiiE HadlabtiteRt B it whichitk thadrian tib'sephratesovar BRiarE Ball clips. Also
depicted are theohalt segment 89a, the neck segment 8% the screw shank 89c and the threaded screw
segment 89d of the over-denture ball clip 89. [0244] FIG. 206 is a front iew of one possible
embodiment 8220k liGal Stadking ofal tirdedstsige confidutatiomnliet sl i depictediyossible

embodiments;gf.a.sepagate head.cemppnant 4. ap.abagnent component 3 and two separate
overdemure ball clips 89. [0245] FIG. 20c is a front view of another possible embodiment of a vertical

stacking of a {ppee gtagelconfigurationpwvhereimaraidepictéchpassibie embadimentsyota separate head
component 2, an ﬁ&%g?&%%%?f %g&%Qég?fﬁvﬂ%f@ﬁ?’e&t@ﬁ?f‘w

5.a q\a.pépe pig,ce,O\{er-denture
double ball clip 87 and locking element ore b gé)g"cﬁppltfgn o}f]triwré' élr]r{fgoaiments of the
invention hastbekrcpraseted fordthephrposesofilltisyativh aHdodéschiptionetrigtmstinténded to be

exhaustive orto fimitithednyeationde therrecisedarm disclpsed dshould-hg-appreciated by persons
skilled in the art that many modifications, variations, substitutions, changes, and equivalents are

possible in light"ST S ab /e t4EHIRG M R HETEFSre, to he understood that the appended claims are
intended to cayes AlERuch R difications and shANGes A R!LITNLING 4R SRifY of the invention.
component 2 of a three-stage implant of the present invention 1nto the head preparation
71 of the osteotomy 73 and itg intimate fit to the root screws T already inserted into the

hore shafts 74 of the osteotomy 73.

[0223] FIG. 12e depicts one possible embodiment of two screw connectors 4 secured
within the mternal connecting ring 7 of the head component 2 and securely connecting

the head 2 1o 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 holiowed form of
the head component 2 via two abutment screws 5.

[0225] FIG. 13a depicts a segment of the upper jaw (maxilla) with a missing first molar
tooth space 87.

[0226] FIG. 13b depicts the primary bone drill 61 inserted into one possible embodiment
of the primary surgical template 18 and engaged within the precision surgical guide
claump 29 at the impiant site.

102271 F1G. 13¢ depicts an embodiment of the compieted head preparation 71 at the

implant site prepared by utilizing the primary surgical template 18 of FIG. 13b.



50 CLAIMS IAn implantation Pratifiti ler implanting a dental implant, said implantation <Astern
compriSing: primarui tentiplattit fair pert firming 3 hone dnlling Pt atMrippth a Hone. wherein the
template cierines 3 flaw aria Or drilling to prepare an implantation of the head component. wherein the
hone drilling procedure includes rimparing a flop. Q}rcular recess having a suhstannally level Poor
acine a bone dnil: surgical hone drill tor creating the recess in a padiengii sitga with alarm defined
he t.he primaru template: secondary template for di:lining a hone attachment component area for
drilling to prepare an implantation of the at least one hone attachment component through the Poor of
the recedes previonski prepared with the primary template and Further itir placing the at least one
hone attachment component theresthroutfir and

10228] FIG. 13d depicts an embodiment of an initial pilot hole bone drill 62 inserted into
one possibie embodiment of the secondary surgical lemplate 19 which is then placed
down 1o 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 inscrted
{note that in the illustration there are two such drilis for illustration purposes. though only
one 1s needed and would sctually be used sequentially in each of the access shalts 24 of

the secondary surgical template 19) in the same secondary surgical template depicted.

[0230] F1G. 13f depicts embodiments of two surgical guide pins which would both be
placed into the secondary surgical template 19 to check the angulations and position of

the pilot bore shafls in relation to the adjacent teeth.

[6231] FIG. 13g depicts an embodiment of the final depth bore shaft bone drili 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] FI1G. 13h depicts an embodiment of the bose shaft finishing bone drill 66 inserted
into the secondary surgical temnplate 19 (note that in the illustration there are two such
drills for illustration purpeses. though only one 15 needed and would acteally 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] FI1G. 14 is a close-up angled top view of one possibie embodiment of & “root
screw” component driver assembly composed of an implant carnier 70 and 4 slow speed
driver 67. and one possible embodiment of the root screws 1 engaged within the self-

fimiting feature of one possible embodiment of the secondary surgical lemplaie 19.

[0234] FIG. 15 depicts an angled top view of an embodiment of the driver assembly
illustrated in FIG. 14 fully engaged within the sceondary 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 msertion

of the root screw components 1 in all three axes and the relation of these components Lo



a surgical jig kir placing the dental Mitplant cwistert. the surgictilctimpririn2: a frame arranned to
reniovaNy hold and secure the primary template and the xeciindary tint-mime: and at least one
Clarni; arraraded to fixate: the surgical jig in u pi:mantic month. wherein the primary template and the
ma:stud:au template hoth realm:aft,:lit into the surgjcal Pg. 2 The implantation sixisiem to claim I.
wherein the frame of the surgical pl.: etimpriceic ~ an ifinci" frame arranged to removal-inv hold and
secure the head template and the rout ',CCM template: and an OURI- frame twanged to hold the inner
frame and arranged hi ins Itt nositioninh the inner frame along ii haccalilingual :pis. andHr,, 00 all,w
alhxahie positioning the inner Paine atom a superior interior axis

the head component 2 or head/abutment component 6 accurately in all three axes within

the osteotomy 73 and in relation to the adjacent tceth,

10235} FIG. 16 is an angled top and side view of one possible cmbodiment of the
precision surgical guide clamp 29 illustrating 2 {ree-end saddle sitvation for the implant
sile wherein are depicted the surgical template precision support platform 31 inserted into
the precision surgical guide clamp 29 with one possible embodiment of & head clamp 30

clamped to two premolar teeth anterior to the first molar missing tooth implant site 87,

[0238] 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 ol the
over-denture connecting assembly component 76 of the present invention. Also depicted
are possible embodiments of the over-denture abutment component 28 with cut-outs 28a
on its mesial and distal aspects and a cut-out channel 28b running down its middie and
oriented along the mesio-distal axis of the over-denture abutment 28. Further depicted is
one possible embodiment of the head component 2, two root screw compoments 1,
connector screws 4. abutment screws 3, and a locking feature 78 of the over-denture

connecting assembly 76 which will be described in greater detail below.

102371 FIG. 17b is an angled top view of a vertical stacking of the components ol one
passible embodiment of the improved multi-root implant 77 specifically designed to
accept the insertion of one possible embodiment of a double ball clip atachment design
87 for an overdenture (instead of an over-denture bar clip) to allow for the secure
attachment of a full denture Lo the improved muiti-root implant 77 of the present
invention. Also depicted is a Jocking clement 88 with two spring loaded butions on two
of its side aspects in order to engage the cut-out surface 28¢ of the over-denture abutment
28 und engage as well corresponding concave shafts in said cut-out 28¢ in order 1o
securely lock the double hall clip 87 into the over-denture abutment 28.

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

improved implant 77 of an embodiment of the present invention as the anchors for the



61 36 The implantation xyntarin according to claim 2, wherein the at least orra clamp of the surgical 66
6 tit-fringed 0O, alXate thc twitter oitn Lir the frame to a ihoth ihriacent to the implantation location. 4 Mc
implantation a:extern according to claim 2, rothercin the at least., one chimp or the surnical IM is
arrunned to tirtate the orllar frame onto a jaw at th%implantation location. 5 The implantation ayaMal
'‘a:CORIUM to claim 2, wherein Mc inner iramc of the surnigat lig is swiveled on a clamp frame to allow
defining an anixable angular position of the inner frame in respect to the lave. rit The implantation
SySteM according hi any ri | claims | to 5. wherein the inner litttith: of the surgical lig is movable along
a alaMp Main ft to allow the preparation and placing of a piuralii6 of ting dental implant trysternx at
adjacent implantation locations. without detaching the at least one clamp 7 The implantation system
according to any of claims Ito h, wherein Inc surgical rig Further comprises M least one Mrpar frame
laxtener and at least one outer Inane taxitemer, arranged to lock the inner and outer frames,
fespectincix. irvthbmusetpositiondstordaricceun the 1T prajsitation. Mk iRe granttion system
according ni ans Qfielaims 149 anites Onthexaot aciigntdenpling.comprisas:al igtatdn.drill guide
;hart haying a proximal M[_MM'?,} riaraaa and. arranged toéje;fln_e”at_vl\{lar]i 1_oned tf)o”re' shalt on a proximal
floor of the hég}azeé%wplams of the present inventon in order to allow for a fixed full arch

support [or a removable full demure in an edeniulous patient. Also depicted is the

rotating head 81 which allows for the connection of multiple implants that are not non-

paraflel along their rotational axes. Depicted as well is an embodiment of length

adjustment {eatures 80a (a locking screw) and multiple shafts 80c¢ (for the sel screw 80a

to engage) along the top surface of the smalier diameter sliding cross-member 80b which

intimately shides into the internal shaft of the larger diameter cross-member 80d. Also

iHustrated 1s one possible embodiment of the hinge element 79 is which connects two

cross-members 8¢ and allows for the adjusting their angle to each other. The hinge

clement assembiy 79 with its center rotating hinge 793 also contains two swiveling

features 79b on either side of the hinge element 7% 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.

[C239] FIG. 19a and 19b arc a close-up Lop view of two possible embodiments of the
connecling assembly components 76. 79. and 8§ depicted in FIG. 18 wherein are
depicted a hinge element assembly 79 whose center rotating hinge 79a allows for 4
change in the angular relation of the two adjustable length cross-members 80 attached to
it . ‘The cross-members 80 have attached to them rotating heads 81 with notched
concavities on their top surfaces 82 for the engagement of the locking features 78 of the

over-denture connecting assembly component 76 into these notches to Jock 1t in place.

[0240] FIG. 19¢ is a close-up top view of one possible embodiment of & single cross-
member with two rotating heads 81 attacbed to it and which aiso depicts the smaller
diameter cross-member section 81b which slides into the holiowed center shaft of the
larger diameter cross-member 80d which alfows for adjusting the over-all length of the
cross-member 8¢, Additionally, depicled are possible embodiments of the Tocking
features 80a (set screw) and notched shafts 8¢ for the engagement of the sef screw 80z

within them.



1. The implantation thr Stern according to claim h. wherein the root ,arraw WMplaM farther

cOMprimrm an ormmina,, nem the proximal limiting flange that k arranged to Lmalaja itHertirm and
securing 6 root >,e raw driver rriaMMMOM,,M

59

[0241] FIG. 19d is a close-up top view of possible embodiments of cut-outs 84 of one
possible embodiment of the over-denlure connecting assembly component 76 that allow
for the insertion of the terminal rotating heads 81 of the connector hars 80, 1 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 compornent 76) and which intimately fits into the cut-out 28a of

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

[0242] FIG. 19¢ is a close-up top view of another possible embodiment of the connecting
assembly component 76 iliustrating a shorter length inlegral connecling bar 860 fita

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 6a into which is inserted two scparate over-
denture ball clips. Also depicted are the ball scgment 89a. the neck segment 89b the

screw shank 89¢ and the threaded screw segment 89d of the over-denture ball chp 89.

[0244] FIG. 20b is 2 front view of one possible embodiment of a vertical stacking of a
three stage configuration wherein are depicted possible embodiments of a separate head

component 2, an abutment component 3 and two separate overdenture ball clips 89.

[0245] FIG. 20c is a front view of another possible embodiment of a vertical stacking of
a three stage configuration wherein are depicted possible embodiments of a separale head
component 2, an over-denture abutment 28, two abutment screws 5. and a one picee over-

denture double ball clip 87 and locking element 88.

[0248] The foregoing deseription of the embhodiments of the invention has been presented
for the purposes of iliustration and description. It is not intended to be exhaustve or to
limit the invention to the precise form diselosed. 1t should be appreciated by persons
skilied in the art that many modifications, variations, substitutions, changes, and
equivalents are possible in Jight of the above teaching. Jtis, therefore. 1o be understood
that the appended claims are intended to cover ali such modifications and changes as fall

within the true spirit of the invention.
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{CLAIMS

Lo An implantation svstern for implanting a destal wnplant. said plantation sysiem
COMPNISIng

@ primery template for posfornung a bone drilling procedure through o bone,

wherein the wmplate defines s jaw arca for drilling 1o prepare an implastation of the

hewd component, wherein the bone drifling procedure includes preparing & none

ciretlar recess having o sobstanially leved oo using a bone drill;

-

in a patients jow with o {form

a surgical bone drill for creating the
defined by the primary lemplate:

@ secondury emplate for dofing g bone atlachment component arca for
drilling 10 prepure en implantation of (he & least one hone attachment component
through the Moor of the recess proviowsly propared with the primary twmpiale and
further Tor placing the at feast one bone attechment comnonent there-throooh: end

asurgieal jie for placing the dental implant system. the surgical fio comorising:

a frame arpanged o removably hold and secure the primary emplate and the
secandary template: and

at loast one ci:‘zm;r iii'?';ii‘tg(}d to fivale the \U!" cat Ii“ b i ﬂ\ili&ﬂl S ol

wherein the primary templaie and the secondary wemplate both removably

it the surgieal jig

2. The implantation sysiem o claim 1. wherein the frame of the sursical jie
CONDTISeS.
an inner frame arranged 1ooremovably hold and seeure the head wmplae and
thie root serow templote: and

an ouger framy wranged 10 hold the inner Qome and arrange

e positioning the faner frame along a buccel lingual axis, and

xabhle posiionng the ey frame dong o superior inferior axis



-

o

3o the implantation system aceording to clabm 20 wherein the ol jvast one clamp of tx

surgical 1y s arpanged 1o (Oxate the outer part of the frame 1o o wooth adiseent oo the

implantation loculion,

implantation system aseording 1o claun

rein the af keast ong clamp of ¢

i arranged to fste the outer frume onto @ jaw at te implantwion focaton.

2o wherein the mner frame of dwe sursicad

5 The tmplanaon system according o claim
Jrg s swiveled on oo clamp frame woallow defimng an alficabie angular position of tw
e ramie in respect (o the jaw

oo any of vlaims o & wherein the e {rame of

. The frplantaion svstem aceordi

f

toe surgeat dg s movable slonyg o clamn frame wo aflow the proparation and placing of o

plurality ol the dental implant systems ot sdiscent implantaton focations, witheut

285 One g,

detaching the @

The implantation sysieny aceording woany of claims | o 6, wherein the surgical e
further comprises ai least one inner irame fastencr and ot least ane outer frome faslenon
wrunged o fock the inner and outer frames, respeetively, p their <0 positions. 10 curey
oul the jaw preparation.

G

A The implantation svalem according o any of cdaims § w0 7. wherehy the roo serew

femplate comprises at least one drill guide shaft heving & prosomal lmanng fanee and

arranged o define st fcast one bore shaft on a proximel Hoor of the head cavity.

Y The mmplanation svstenm sccording 1o olaim 8, wherein the romt serew tempiate further
¥ . o

comprises an opening next io the

i oarminesd (o enabie

nserting und sceuring o root serew driver there-throuah,



