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SYSTEMS, APFARATUS AND METHODS FOR IMPLEMENTING IMPLANTS

CLAIM.QF BENEFIT OF FILING DATE

FO013 This application daims the benefit of the filing date of U3, Provisionsl Patent Application
Serial No. 61438881, fled 2 February, 2011, entiled *A SURGICAL GUIDANCE, DELIVERY
SYSTEM AND METHOD FOR MPLEMENTING. IMPLANTS", which 8 incorporated herelrn by
reference in its entivety for alt purposes.

FIELD OF THE INVENTION

0821 The prasent invention relates generally to hong implants, apparatus for implanting a2 bone

implant, and methods for securing sn implant W a bone. The bone implant may be an improved
dehial implant. The spparatus and wethcd may be employed for preparing a bone andfor securing

a dental implant into 8 bone, such as for a dental prosthesis for one or missing testh,

BACKGROUND OF THE INVENTION
o0y A dental implant is an arfficial prosthesis normaily comprised of a single cylingrical

companent to replace the missing root structure of a natural toath that has been lost, This single
stage Js Insered inte & prepared bollowsd out bone preparation (ostedtamy) n the patients
jmwbone {endossecus) ang typically remaing buried there for & period of time (o allow for “osseo-
integration” or the growth and adhesion of natural bone around the implant “root screw’, securing i
in place. This eylindrieal implant typically containg down #g internal center & machingd threaded
intermal hollow bore that allows the dental ractitioner upan later surgical exposure of the head or
top section of the ovlindrical implant 1o sorew info place 5 machined screw-in abulinent (either with
an integral sorew on its inferior aspect or & separate conneclor scirew which threads throuwgh =
center hollow slesve of the abutment). The head saction of the implant is siraply the tob segment of
the eylindilcal implant form and s an intégral pért of & The gbubment, which extends into the oral
Gavity. is then wilized by the dentistto fabricate @ single fixed prosthesis (crawn.

f804F There are several major drawbacks fe this standard implant design. These drawbacks are
derived from the Tact that the standard irplant design form is actually in very significant variance
the naural structural form of the ronts of human testh. There sre different types of teath o the
hurnans, samely, the upper and lower incisors, caninas {cuspids), premolars, and molars. These
teath differ 1o & significant degree In forn from sach ather between the diferent categoriss. and
they differ as wall withiry each category depending on whather they are In the upper or fower jaws
and which position they have in each jaw. These differances in form (and structure) apply not onty
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to what is fermad in dentistry as the crown portion of the {esth (the part of the tooth that is erupted
into the mouth and visible fo the eye) but mxiends as well 1o the forms of the reot {s) portion {burisd
in the alvectar hone socket of ihe jaws) of these different sategories of teeth in both the maxila ang
mandible

foas] The resial agpacts (pavt of the root structurs that is deep in the bone} of the natural roots of
teath are basically oylindrical or semewhat oval in cross-section, When ane though obseives in
cross-section the natursl form of the roots of testh at the invsl of the trangifion of the touth from s
ront segmEnt (o 18 erown segrient (knows 28 the root trunk) st the orest of the jawbones Ehis lsvel
ts referred fo i dentistry ag the CRJ - cemento-enamel junckion or the cerddx of the tooth) ong is
fomediately struck by the factihat in general most of the rowt forms of the mot trunks B wross-
santion of the' teeth are anything but cylindrical in shape or form {the standard dentsl imiplant form
is oylingrical in cross-section aleng its antire length): Bepending on the type of tooth in quastion,
the natural root unk form of the festh in crosssachion are v fact very oval at this ovsl {at the
corvix), efther in a horizontal asis In relation to the crastal bone sidge of the jaw when one s
r‘eféz’riﬁg 10 Incisnrs, of oval in @ werlicst axis th relation 1 the crestal ridgs when ane is referming o
the premotars, and quite rhomboid, oval or kidney shaped when one is referring to the motars.
addition, when one i refering to the molars, the natural teeth typically -exhibil mulliple roots
{typically the motars are bi-rocted In the mandible and tribrootad it the maxiiia),

o8] The standard dental implant design (an-dasssecix&} being oylincical in form along i entive
tength including the head or top segment of the implant, and consisting of a very limited nuraber of
differens sized single "root serew” evlinders fakes none of the above mentioned naturel variation of
the raois of the different types of teeth {particularty the badk teeth-motars} into acoount, both in the
maxila and the mandible.

FOOTE Dus o s ovindrical fem afong i edtire length, the stdndand denitidd implant does nod
corform af the level of the crest of fawbone {evel of the 1ot Irunkd to the nattrsl oval, rhombaid or
Kidney-shape form of the ronts of the nafural teeth which sif in the bone {the heall or coronal
sechion of the standard implant s cylindrical in cross-section gs well). This major discrepanay in the
sortour of emergence profile, as it istermed in dentistry. of the crown that is fixed upon the implant
abutment (which of necessity must it previsely into the head potfion of the implant) in réddfion o
the gums (g companed'{o the smergancs profile of the natural crown of a tooth as | emerges from
the natural rotd runk of e tooll) resulls in largs gabs or spaces between the implant crown and
the teeth on either side of It and prevenis the oplimal Tormation of the interdentsl papilla {gum
fissue between the testh). With the posterior mnplant, the stiuation s very much analogous i &
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large ball sitting on fop of & thin stick, where the ball is the orown and the standard implant s the
stick. These large open areas o gaps alfow for fondd debris, plague, and pathogenic bacterla
aocumulate between the implant crown and the natural testh adiacent fo i, making these areas
vary difficult for fhe patient to keep coléern and reguiring the patient to use special dleaning
rmplements oty angd maintain them free of food debris and plague. In many cases this situation
owar e fong-term results i poor health of the gums, causing pericdontat {gum) disease of the
adiacent seth a5 well ap docuinentad casas of mplant fallurg dug o crestal bone fesorblion.

J008] Additionally, as was praviously mentioned, standard implanis on the market consist of a
aingla ovlindrical "root screw” form ar stage that is buried into the alveoius {awbone) to replace the
aatural root of the missing teeth. A sscond stage abutment is later soraved o the "root sarew’
{the abutment sits above the bone in the mouth) antd & Stown B made 1o sit on top of the ahutment.
This rapresents your typical standacd two stage implant {the crown s never considersd 23 a stage
of the implant This accords fo a reiatively good degres for the replacement of ali the missing
anterior testh in the mouth but is it at sl ih accord with the natural state for replacing the missing
mosterior teath, where as was previpusly mertioned, the upper molars are typically trirooted and
the lower malars are typically bi-rooted.

O8] The upper and lowef jaws are made up of & narraw strip of softer, spongy, alveolar bone
sandwiched between two thin cuter harder cortical plates of bone. In the posterior regions the
grtire width of the jawbones is typically only 5 o ¥ millimelars thick. The sverage interdental
{arterior-pasterior length betwsen the testh) space remaining when a molar tooth is lost is 1010 12
milimeters long. The vertical depih of slveolar bone present where the tooth was lost can be as
little &6 & w010 mitimeters before one encounters sither the maxiflary sinus space (in the upper jaw)
antd the iferior alvenlar nene {in the lower jaw),

FO0¥Q] To allove for a proper valume or thickness of jaw bone between the implant and the adjacent
testh st 35 o allow for a praper blood stpply and health of the borie between the implant and the
adjavent teeth, ¥ has besn accepied i the dental field to maintain a minimum distance of 2
millimeters between the Implant and the adjacent teeth on either side of the implant. As noted
above, this means that the head (fop portion) of the implant atthe height of the crestal bone should
apt typically excesi & diameter of 8 {0 8 millimeters in g mesio-distal dimension (the distance
between the adiacert festh where the missing tooth wsed to be), based w1 the formida: inferdentsd
space {space el by the missing iooth) minus 4 millimsters (2 milimeters on each side of the
implant) = maximum diameter of implant head, tn the particular case of the posterior testh {molars)
it is typicaily sither 10-4 =8, or 12-4= & As mendionad above, the entive width of the jawbones i3
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typinally befween 5 to 7 milimetars thick {eferred 1 in the dental figld s s Bucce-Lingual
dimension) in the postiario’ arsa; This means that in order o slay within the confines of the
awhone and nat puncture the ouder cwrtical pivies of the jawborie, the maximum dimension of the
fead of 2 stendard implant which s round iy efoss-section should typically ot exceed & millimalers
in digrneter
FoO14] This means that the {arget bone site for a dental implant is very Emited ang reguires the
pracitionar who wishes (o place dental implants to have acguired 3 high degres of skill level and
clifical experienca,
ForTEE Dental Impiants are typically placed using the following two surgios! techmigues: 1 Delayed
frpiant technique: the unsalvageabie tooth & exfracted and the sntive ront sockel(s) arg altowed to
hzal with bone filling the void(s) over several months. Once this hesling process has been
completed, the praciitioner opens the gum and diills into the bone to create the ostestamy (bone
preparation) © allow for the Inserion of the dental implant. Simmediate Extraction-immeadiale
implant ipchnigue: Af the same visit, or within 2 period of & weeks or fewer, the practiioner extracts
ihe ursalvagesable tooth and Immediatsly neerts the dantal implant info the root socket voids or
usifg & il modifies this root socket or diills a new hole and places the implant into & In the cass
of g rinlar tooth extrachon the practionsr s foft with mulliple proxival root socket volds in e
jawhone (whare the mulligle natural réots used o be) and an oval or rhombold distal void (whers
the root trunk used to bel An mplant designed to closely resemble this negative shape would be
seen advantageous: as i would reguive mintmal or no drilling of the fresh extraction site in order ta
placed said implant Bde # (Minkmizing pein for the patient) and significantly reduce the time
reguired for bone healing of the implant sife and tme fo finctional ipmding smos kees bons needs o
grow around the implant in order {0 adapt to § (when the patient coudd actually chiew solid food on
the inplart supported crown). Howeaver, until the present leachings, there has been a reluclance fo
pursue such an approach bevause of the brited Implant designs availabie o the surgson,
[8613F In an atlempd to provide for a nulieooted tooth form implant, WO Pal App No.
2006082810 August 2008, Cig, D'Ambrosie antd Vindl, desoribes a “multinle-root” form dontal
implant design with & “head" compaoner? which it salls a “collar” and a “ruol sorew” comporient
which i calle g "fxtire”. For the sake of glarity the terms “head componemt” and “root sorew” or
alternatively ‘bone atlschment” cormpanent used by the prasent teac:hfngs for thess somponents
will be used to describe these same respective im;:»iani' cesnponenis,
{o014] Another multi-root implant form design to the above desoribed application is desoribed in
LLS. Pat Mo, 2003/0180688, Sapt. 2003, Simmans.
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JHO 8T Both of these applications dascribe 2 design whersin the “root sorew’ componants ars by
necessity of smaller diameter or ginth than the bore holes of the “head) component as their entire
length {except for the imiting head) nesd to be inserted through thase bors holss so that their
widar diameter head can rest on the inner suiface of the oircumfarantial lip of the bore hole fwhich
acts as g miting stop) I order to relate these two somporents fo each ather

FOOES) This is a significant drawback in the structural design of bath these appiications for the
following reasans: As noted above, thers are significant Bnitations on the maximum inferdantal
{mesio-distal distance betwesh the wath and buesosiingual (width of the jawbone) dimensions of
the aplant site. The diamester of the "head component” that can fypically be.accormddated in this
lmited implant site for missing molsr testh withow punciuring this three-timensional volume of the
bone in both of the above two dimensions is Reell guite lintited. Thereforg, the diameter of the hare
hotes containgd within said head component must of necessity be of smaller diameter than the
head component which cortains them.

FODTT} Both applications described shove do nat stfow Tor the Ught securing {o each other of their
mead component and heir ot screw component at the time of initfal insertion of these implant
camponants into the fresh osiectomy of the jawbones {inifial implantation). This is a significant
drawback as i allows for potential mioro-infiteation of pathogemc bacleria {af the time of indial
implant surgery when the jawbone is directly sxposed o the bactena-aden oral enviromment as
wall g during the eaddy stages of healing of the frash ostentomy) into the micro-gaps betwsen
these unsecured endossesus (h bane) implant components and the creation of a reservoir of
these pathogenic bohe-resorbing becteria between them. Additionally, as these endosseous (in the
bonet implant componants {the haad and root serew componerts) are not tightly seoured to sach
ather, thase components ars frae to shift thelr positions relative 1o each ather during the seversl
months that is requited for the bane remodeling thal ooty as parl of the natural healing rocess
of the astectomry {fmplant pregaration i the jawbone), ancther major drawbask.

{0048} The above elements described may be ortical requiraments, &s noted above, for the
successiul implantation of any dental implant and actually may be more: critical requiremants for
the successiul placement by the dental practitioner ang long ferm viability of & “multbrovtsd”
postarier (molar dentsl implaat dus to the larger number of componants {compared 1© a "single~
rooted” antedor implant which mist accurately be related o each other and related fo the bone
preparation tashioned 1o receive them. Addifionally, & pusterior maolae implant sheuld be able to
handle the significantly greater amount of load (stress foross) § must withstand (ypically 500
MNewtony of force compared 1o 200 Newtons of forgs for the sterior teethy) due to #s position and
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norrmal funchion requiremerts. tholding up the: bite and chewing forces) thersfors the dimensional
size of these implant comporents and thelr ability 1o withstand these significant force foads oves
decades s oritinal 10 the long term success or failure of fhese implant components and the
assembled implant in its entirety

SUMMARY OF THE INVENTION

[0018a] In a first aspect, there is provided a bone implant comprising i. a head component for securing
the implant into a bone, wherein the head component has a proximal end and distal end and is adapted
along its entire length to be implanted entirely in the bone, wherein the proximal end has a long
direction and a short direction both orthogonal to the length of the head component, and the head
component is adapted for orienting the long direction parallel to a long axis of the bone; 1i. one or
more bone attachment components including a first bone attachment component, each independent of
and separate from the head component for securing the implant into a bone, wherein each bone
attachment component has a proximal end and a distal end and is adapted along its entire length to be
implanted in the bone and includes an internally threaded bore hole for receiving a connector
component; wherein the head component is further adapted to be secured to each of the bone
attachment components with the connector components at the time of initial implantation of the bone
attachment component and the head component into the bone; and wherein the first bone attachment
component oriented at a tilt angle to the proximal end of the head component is secured to the head
component at the tilt angle, wherein the tilt angle is an acute angle between the length direction of the
head component and an axis of rotation of the first bone attachment component; and iii. an abutment
adapted to be secured independently to the head component in an overlying relation to the head
component.

J0018b] In a second aspect, there is provided a bone implant comprising: i. one or more bone
attachment components each adapted along its entire length to be implanted in a bone for securing the
implant into a bone, wherein each bone attachment component has an axis of rotation and includes an
internally threaded bore hole for receiving a connector component; 1. a head component independent
of and separable from the bone attachment component, wherein the head component has a proximal
end and is adapted along its entire length to be implanted in a bone wherein the proximal end has a
long direction and a short directions both orthogonal to the length of the head component, and
wherein the head component is adapted to be secured in the bone to the bone attachment component at
the time of the initial implantation of the bone implant into a bone, and wherein the head component
is further adapted to be secured to an abutment component at a later time; and iii. one or more first
connector components having an axis of rotation and that temporarily secures the head component to
the bone attachment component at the time of initial implantation of the bone component and the head
component in a bone; wherein the head component includes one bore hole per bone attachment
component, each bore hole of the head component having an internal limiting seat circumferential
flange oriented at a tilt angle for receiving one of the first connector components; wherein each first
connector component has a distal head section that substantially fills the distal region of the bore hole

of the head component; and each first connector component is removable so that it may be replaced



by a second connector component that is sufficiently long for securing an abutment component that is
distally positioned to the bone attachment component with the head component interposed between

the abutment component and the bone attachment component; wherein a corresponding set of one of

the bone attachment components and one of the first connector components are axially aligned and
tilted relative to the head component at a tilt angle, wherein the tilt angle is the acute angle between
the length direction and the axes of rotation.

{0018¢/ In a third aspect, there is provided z method comprising: a step of replacing the first
connector component of the second aspect with a second connector component adapted to secure an
abutment component to the head component and to the bone attachment component, wherein the step
of replacing is following ossec-integration of the bone attachment component, the head component or
both.

[0018d] In a fourth aspect, there is provided a kit for the bone mplant of the first or second aspect,
wherein the kit includes one or more of the bone attachment components and a plurality of the head
components including at least two head components that differ with respect to at least one of their tilt
angles.

{60797 One embodiment of the present teachings is directed at a bone implant comprising one or more
bone alachment somponents for secupng the implant t© 8 bone. and @ head component
mdeperndent of and separablé from the bone ahachment components. Esch bone attachment
compungnt has & longluding axis. Preferably ssch bons attachsnent componant ncludes an
irparnally threzded bors hole for receiing & conhelior cemponent.  The haad cemponant

at the
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preferably & adapied 80 a8 to be sepured io the ane of more bone altachment component
dime of iniial mplentation fe.q. suring the seme visit) of the bone attachment compenenis and the
Mend componart infe the bone (2.g.. substantialy, or even sntirely entiossecusty). The head
componant prefecably is adapted to be orierted relafive o gl least ong of the one or more bone
atachmant components &t 8 predstenmimed @t angle between U and 80 relglive o e bong
attachment companent, so thal the implant generally confarms with & natral root strusturs of 2
missing tooth (8.0, a8 defined by an exdraction cavity of g patient), whersin the tiit angle dafined by
fne acute angle between the longhudinet axis of the bone altachment componsnt and the
iongitdingl asis of the head componant. The longitudding! axis of the head component may be i
the generally apical-coronal direction.

FoUEG]  This embodiment may be characierized by one or any combination of

the following femtures the bone mplant i 8 dental implant the {8 angle & 3 leest sboul 1% the
pons Tyetant comprises two of more bone atiachmend componsnts including two pepe. gtfachmen
somponents Nawng ongiudinal axs that are not pavaliel the bong altachment componeants are
ropl sorews; the mplant includas. g frst cormeciar componant; the first connactor componrent 3 8
serew; the head component inciudes a-bore shalt having 2 first section that is apgled relative 10 &
second sechon of the bore shaft, or the implant includes an abutment compeneant.

fog21]  Another embodiment of the present teachings is directed at a bone implant comprising a bone
attachmeant componant for securing. the implant into a-bone. a head component indepandent of and
sepatable from e bong attachunent component, wharein the heat component is adapted o be
sscured in the bane {e.g.. subsiartially, or sven entirely sndossecushyy to the bone attachmen
somponent st the Bme of the nitie! implantalion of the bons implant and & firsl connecior

semponent thal ismporanly seowes the head component to the bone sttechment component gt the
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tive of mittal implantation of the bong attchment component and the head component i & bone,
The head component it also adaptad o be seclred to an abutment component at e later time.
Praferably, each bong attachment componant includes an ifemslly threaded bore hole for
receiving. 8 cannastor component. Tre head component gengrally includes one bore hole per bone
attachment component, Praferably. zach bore hele of the head component has & himiting seat
clircumferentiss flangs for recetving one of the firsl connecier components. Each frst connacter
component preferably has a distel head section thal substantiafly fille the distal region of & bore
rele of the head somponent. The first conrgstor componani preterably s remopvable so that i may
be replaced by 2 sesond connector component that s sufficiently tong for secwing an abutmerd
somponent thal & distally postfioned to the bone attachmeant component with the head componsnt
generally inlerposes between the sbutmiant componant and the bone attachment cemponant. A
further embodiment of the present teachings is directed at a method for implanting a bone mmplant

comprieing the seguential steps of miling # recess In a baone, wherein ihe recess has & gensvally
flat foor, driling one.or more bore holes i the done throughy the foor of the recess, including at
least one bone bore hole that is thed & a predstermined Ll angle relative 10 the normal direction of
the fipor, inserding & bone attachmeni component in each bone hore hole: through the floor,
insertng @ hesd componsnt e ine cavity of fhe first bone preparation and placing ./ over the
thisial ands of the bone attachment components;, and securing the head somponend to 2 bone
attaghment component using g connecting componant. Preterably, the predetermined t-angle of
at feast ons hore bole through the floor of the recess’ s about 1° or more. The process. preferably is
emiplovad 1o ngtall & bone implant having one or mare of the fatwres desoribed herein. The
process referably empiovs a bone instefing apparatus having ore or move of the features
dessaribad herain.

8823 Another process related embodiment of the present teachings is directed at a process for
impiantng a hone implant comprising the steps of sseuring & surgicet ig having & dniling palform
W& patient mwbone, allaching and secwing & removabbe shiding Hrel il guitie sssembly v sar
1o whersin said drill guide assembly & adapted 1o enable @ controllsd milling procesiure i the
ipwbone of & symrmetrical or asymmetrical bone preparatiorn, parforming & milling procedure to
prepare & firsl bone preparation with a pregetsomingd cross-sectioral shape and uniform depth,
uUBing 2 hand pece guite sieeve adapler cortaining the dril head and atfached milling drill pil
‘which relates o the first dnill guide assembly: and perfarming & guided drilling procedurs to prapare
2 seconcd bone prepsration of ang or more bare hales in the flopr of the previpusly prepared firg!
bone preparation, uging & sesond drill guide assembly to which & related the hand piece guite
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slesve atapter containing the drill head and sttached bore driff bt The guide sieave preferably has
& cu-oul sl adapied {o be abached and removed from-a drill hesd. Such & guide slesve may
include @ separate hale cut inte the gunie siseve to alipw for the unimpaded spray of imgating
sofution frony the: drill head when driting ine & hard fissus. The process prefarably s emploved to
sl & bone implant having one or more of the features desortbed hersin, The procass preferably
erviptoys. & bang matelling apparatus having ane or more of the features descnbed harain,

FoQzy) Altematively, the surgical lin desorioed above may moomorate a diling platfor witch
aHowy for the searing of mulliple drlll guide assemblies and the stibsaquent preparation of multips
wypiant hong preparations and or the neertion and s8curing of multide implants inte satd multipts
implant bone preparations or alternatively ther inseriipn .and secunng it mullipls natural extraction
sackats that remain after the prior sxtraciion of theses teath,

fO024]  Another method related embodiment of the present teachings is directed at a method of securing
ah implard comprising & step of repipcing @ firsl conmecter cemponsnt {nal connects a haaw
component and & bone atiashment compensrt with & sscond conmector component agapted o
aacure an ghubment component 1 the head componsnt ard @ e bone attachment camponent,

wherel the step af replacing is foliowing ossec-integration of the bone attachment componerd, the

P

head component o Both.

{0QZ8]  Yet another embodiment of the present teachings is directed at an apparatus for the guided
msialing of @ bone implant. such as & dentel tuplant. The came zpparstus used o prepare the
psteowmy can ase be used fo sl the endosseous mplani components in 8 guidsd and
controlled manner. Ulllizing the second diff guide assemibly whith has been secured to the surgicsl
jig. & driver tool, o which has been secursly aliached a root sorew. s adapted to slide ine the
guide ring of the drill guide assembiy at the same location and angle as the guide Wbs 30 as
soray the rool screw into the previcusty prepared bone bore shalty ¢ shernatively the natural root
soeket of & recently extracted tooth. The driver fool has a limiling collar that engages the guids ting
of the second drill guide assembly, and 30 controls the maximum depth the root screw gan be
griven down it the bone bore’ hole or sliermatively, the natural root scoket vaid,

fO026]  Yet another embodiment of the present teachings is directed at tools which act as templates to
check the acorate praparation of the osteotonty oF o cheek the aocurate inseriion of the root
serew(s) into the provicusly orepared bone bore holeés) or aliematively the natural sxtracton rent
senhets of & recently missing tooth

FRGET The implants, methods, and spparsius of teachings hereln may wnolude one or amy
combination of the foliowing: & head componeant having & frmiting flange in {8.9.. sach of) s bore
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noies that aliows for the tight securing of the bone attachment components {2.9., rool sorew(s]) to
the head componant n the bone af the bme of nhal implanting, & heed comporent thal aliows for
an angled refation andfor angled securing of the head component to ane or more bone atachmert
somponents {preferably multiple ront screws). such as with angled connector componenis, 8o that
tre gssembled bone gitacheant companant.and kead component s an analog of the entire natural
root structiire (e, imiplant parts generally match the estraction sackeis of a reeoently extrasted
toath with muirmat diffing and minmal nesd for hons regrowth {&.g.. ho drifing and no nesd for
pons regrowity, @ bl and socivet celiphing of the neck of the beng sttachmant component and the
head companant so that 2 gensrally fight it with substentially ne misro-gaps can ge obiained (8.g.
thus sliowing for greater lersnces in the preparglion of an implant sited an mplant that does not
have an anglad rslationship batween the head component and the root scraw compunant whersin
the implant incluties & temporary first connestor componant that protects & vore holg of the head
component {g.g., the Tirsl conpeciey component may act a8 & Cover sorew o secure the hsad
somponent 1o the rogt serew &l the time of an mie implantation: & bene attschment compona
{e.g., 2 ool sorew) that v headisss and thal can be relgted (e.g., bghtly related) fo the hest
cotrponent and whose body diameter is iarger than the smalies! diamater of the bore nole of the
naad component the bone stiachment component Bas e genersily. convey neck or conver rick
coliar the pone. altachment component has 2 locking feature, such as a petskshaped sxema!
jucking feature (e.g.. on ws neck) thal comesponds o @ similar maltching feature n the head
component (e.g., in & bore hole of a head component], an apparatus for installing s implant that
nclutes & surpical jig having novel clampng festwres scoording o the isachings hersin @ novel
first dfiff guide andior sscontd dill guide according 1o the teachings hersint @ apparaws and
msthods for & novel miling procedurs according to the {sachings herem, novel spparatus amd
methods for drifing ar angiad hone bore hole: templaleis) and methods for emplaving temalateis)
for checking andior avalusting & bone preparsfion; & rovel ot screw driver according to the
teachings herein o g novel dental diill -guite sleeve adapter for controliing andfor gulding & denis
grift during ons or more steps of 8 bone preparation.

fougd A forther embodiment of the present teachings is directed at an implant kit including a plurality of
head componente including wo o more By four or more, § or more o even 10 more! head
somponents naving differsn il angles se s @ bone surgeon car chooss ar appromiate head
component for an implard site. The implant it preferably includes one or more bone atachment

componenis, one o more firgt connacior components, or any combinalion thereo!
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Fog2s] Wiile preferred that the teachings herein are of 2 type ussiul for immeadiate Extraction -
immediate mplart technigues, they may alse be employed for other mplant techrigues (8.9,
Detayed Implant technigues),

FR03ar Althaugh the spparatus and methods descrbed herain may he emploved with the implants
describad herain, it will be appracisted that they may find utility for securing otbser implants, and
partivutarly for securing dental implants.

F0037] The methads, spraratus, and implants, may find particular ulility for fnplanting an implast in
z hong having § cavity, such as a cavily from & missing tvoth, without first re-growing bofe in the
regior of the cavity. Assueh, #'tooth may be extracted and an implant secured (0 8 bane dufing the
sames procsdire {eg,. with minimal or no bane preparation in order o allow for the ingertion of the
imptant i 1o the sxtraction socket{s)), or shortly thereafter {e.g.. within ang, four, or 20 hours, within
one thvee of five days, o within ong, two, three, of folr wesks). It will be appreciated that fonger
periuds of tme may be encounterad between the formation of the cavity {e.g.. of @ missing tooth)
and the sesuring of the mplant. The varous aspects of the invention aliow for increased Sexibility
i the timing of the securing of an mplant,

BRIEF DESCRIPTION QF THE DRAWINGS
FOa33] The principles and operation of the system, apparatus, and method according o the

present teachings may be betler understood with reference it the drawings, and the following
dessription, # being undersiood that these drawings are given for lustralive purposes only and are
not mesnt e be lisiting, whersin

fORRII FIG 12 and b sre Mustrative cross-section profile sketches of roaf sorew ¢ designs
showdng features of the priarant,

Bieexz o FIG 10 is an llustrative oross-section prafile sketeh of FIG 15 (pror ant) showing festures of
& roof sorew which has pean maodified.

TRO3E FIG. 1d Is an Hlustrative cross-section profile sketeh of FIG. 1o (prior ant) showing teatures of
& root surew witich has besan further modifisd,

Foass) FIG 1e s an fustrative cross-section profile sketch of the reot screw 1 of the referenced
priot art PLTABZOT0050458 showing that the root screw has modified areas thal remained from
Fiz ic

FOORT FIG 1 s an Hlustrative cross-section profile skeateh of the root sorew 1 of the referencer

prior art FCTAB2Q1 OS0458 of which the pregent invention is in parl a dervative thersol
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{0038 FIG 1g is an dlustrative crosa-section profile side by side comparison of the prior ant root
socrew 43 profile and the profile 48 of tie root swew 1 of the referenced prior st
PCTABZOIGNSG458 of which the present invention &8 in part a dervative thereof,

{O038F EIB 2a is an ustralive oross-section profile skeich iustrating the prior art relation of the
head compeonent profile 49 o the réot screw componant profile 42,

FOo40) F1Q 2b i an Dustrative cross-section profile sketoh Hustrating another prior art relation of
the head component profile 48 1o the root sorew componentt profile 43,

FOR44] FIG 20 ang 2d are flustrative cross-section profile sketches Hustrating the refation of the
head compunent profilé 81 o the rodt serew doinponant piefile 48 of the referenced prior ant
BOTARZHIOA50458 of which the wesent ihvention is 1 part & derivative thersof.

FO042] FIE 3ais an ilusirative cross-santion ;:*rmfi‘i:e sketch Hustrating the prior ant refation between
the head component profile #@z the root sorew oomponett profile 43 and the connecior sorew
profile 53 that seswres these fwo componsnls W aaeht other,

FOG43F FIG 3h is an ihustrative orase-section profile sketch Hlustrating the relation bebwesn the
head compement profile 51, the reol sarsw component prafile 48 and the conpector scraw profife
B4 that secures these two components to sach other of the improved Implant of the refetencsd
prior art PCTAB201 /050458 of which the present invention s in pari & derivative therae!,

FORSSF FIG 4a Is an flustrative lengthwise cross-sectians! view showing featwres of the prior art
dental impiant,

Joossf FIG 4b is an illustrative length-wise cross-sectional view showing features of one
ambodiment of the dental implant of the prior et POTHBRMIOAS0488 of which the pressent
rpsandion it in part a dervative thereol.

FOD4E] FIG. 4eis an Hustrative length-wise cross-seational view shovdng features of an improved
implant mecording to the teachings hefeln, ingluding features of the head component 3, the root
sarew 1, the temporary connedlor sorew (surgical stege) 4a, and relational features of the
COMpONSnis.

JOo47I FiG 4d e an flustrative lengih-wise cross-sectional view showing Teatures of an iproved
implant gccording 1o the teachings herein, induding the head somponent 2, the root screw 1, the
abutment 3, ardd the final connecior screw {prosthetic stage) 4h, and relational features of the
LOIRONSTYS.

FOOKRF Fiz Savis an Dustradive lengthvwise cross-sectional view along the bucce-lingual {chesk ta
tongue) mds showing festures of the endossecus (in hone} components of an imiroved dental
implant sccording to the teachings hersin. ‘

1%



WO 2012/106397 PCT/US2012/023436

FOO48] FIG. Bb is an iustrative length-wise view along the mesio-distal (frontte back) axs showing
featires. of the endosseous compenents of an improved dental implant according o the teachings
herein.

JOOB6] FIG Bo is an lustrative lengtivwies view along the buoco-ingual {Cheek to tongue) axis
showirg festures of an improved demtal implant according 1o the teachings herain,

8084 FEG 5d i3 an iflustrative length-wise cross-sectional visw along the mesio-distal front o
back) axiz showing featires of the sndossenus components of an nproved déntal implant
avoording to the eachings herain.

FOas3 FIG S i an lustrative length-wise oross-sectional view along the bucce-lingus! (thesk {o
tongue) axie showing Teatures of an improved entire ‘dertal implant 8 ‘aa:mréirzg fo the teachings
harain, inoluding an abutment 3,

JOREIIFIG & i3 an Hustrative length-wise view along the mesio-distal (frant fo badk) axis of an
improved entire dental implant § accarding 1o the feachings herein showing features of the implant
and fs somponerds.

JBO54] FIG. 5g is an Mustrative length-wise view along the bucto-ingual (cheek to tongue) axis of
an improved entire dental implant 8 including the sbhudment 3 having features according o the
teachings hersin.

{0035 FIO. Sh s an fHustrative length-wise oross-sectional view along the mesio-distal front fo
back) axis of an Improved entire dental fnplait € having featirgs according to the teachings
harein.

{0056} FIG. & is an flustrative top view of an lustrative head companent 2 shoving features of the
head componeht according (o the teachings harsin.

fOURTE FIG. Ba is an listrative cross-sectional view afong the mesio-distal axis showing features of
e prior art PCTAB 2010/050458,

FEOER FIG. 8 s an iffustrative cross-sechonal view abng the mesio-distsl axis of the head
somponent 2 of an imptlant showing features of the head component accarding to the teachings
heraii .

[O058I FIG 8¢ s an Hustrative cross-sectional view along the mesio-distal axis of a3 head
companent 2 showing featiire of the head component ascowding {o the feachings herein.

{008 FIG 72 is an dlustrative angied front visw of 8 oot sorew 1 accwding 1o the teaching
herein. FIG. 7bis an Hlustrative side view of the rootserew 1 of FIG. 7a and FIG, 7ols an Blustrative
top view of the root scraw 1 of FIES Ta.
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FOO6¥F FIG 7dis an Hustrative angled front view of another root screw 1 showing Teatures of & root
sorew according o the teachings herein. FIG Ve is o side view of the reot screw 1.of PG 7 FIG.
71 i an Hustrative top view of the root screw 1 of FIG: 74

FOOBRI FIG 7a s an llustrative angled sidedbattom view of the hedd somponent of Fi &b,

JOOS3] FIG. This an fllustrative sngled side/botiom view of the head component of FIG's. 8a-Bh
FOO84T FIG T is an flustrative angled topfaide view of the head somponenit of FIGs. a-8h,

FOO88) FIG. 8Ga o an Hlustrative side view along the mesio-digtal axis showing features of an
improved entire deital imilant 8 acdording to the feachings herein.

FODBEF FIG Bb is an ilustrative see-through side view albng the miesio-distdl axis of an improved
entire dental implant & according 1o the tsachings hersin.

Joas?y FIa 8¢ is an dlustrative seethrough side view slong the mesic-distal axis of an improved
antire dental implant 8 asccortding 1o the teachings hevein,

FODES] FIG. 9z Hlustrates three differant views of a head componant drill guide essembly 8 showing
femtures of an apparatus according to the feachings hewein,

FOOE8E FIG 8b Hustrates four different views of @ bore shafl onill guitde ssssmbly 8 showing
features of an apparatus according to {he terchings herein.

FOOT0I FIG. 103 i an flustrative side view along the mesic-distal axis wherein is depicted a
surgical fig 7 to which has been aftached a head component drill guide sesernbly B and a dental
hardplece 18 with a milling deill Bt 17 inserted it it above @ handpiece diill guide slesve 14
showing features of an. apparatus, methed, and implant sccording {o the feachings herein,

JOOTEI FIG 100 s an flustrative side view along the mesio-distal axis whermin is deplcted &
surgical jig 7 to which has been atfached & head component drill guide assembly § and 2 dental
havdpiece 16 fully inserted info & handplese didll guide sipeve 14 showing Teaturss of an
apparatiss, method, and implant according o the teachings herein,

BaTSIFIC 100 s an iustrative side view along the mesio-distal axis wherein s depicted a
surgicat fig 7 to which has been attached a bove shaft diill guide assembly ¥ and & dental
handpiece 16 above i with 2 twist drill bif 18 inserted in it showing features according to the
teachings herein,

JOGFST FIG 10d s an Bustrelive side view along the mesio-distal axis wherein & depiced a
surgical jig 7 tp which has been attached & bore shaff drift guide sssembly § and & root sorew
driver 37 with an atfached  root sorew 1 above e bore shaft drill guide ¥ showing featurss
gesording o the teachings herabn,

13
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o748} FIG. 108 i an dustrative side view along the mesio-distal axis wherein 1§ depicled a
surgical Jiy 7 to which has beeh sttached a bore shaft drill guide assembly ¥ and a rool screw
dhiver 37 with an attached ront sorew 1 fully inserted inte the bare sha®t drifl guide assembly 8
showing featuras of & method, apparatus, and implant according 1o the teachings herein.
FOO7EEFIG 10f s an lushalive sidefbotiom view glong the mesio-distal axis of an abutment &
showing featires of an abutment sccording to the teachings hérein,

FOOFRY FIG 10g-i2 an Hlustralive sittefbotiom wew along the medio-cHigtal axig of ancthel abidimand
3 showing features of an shudrrent-ascording t© the feanhings hevein. FIG 100 is an llustrative tap
visw along the mesio-distal axdis of so abutment 3 of FIG 10y,

fOO77 FIG tis is ah ilustrative cross-sactional length-wise view of a dental handpiscs head 16
with & milling drilt bit 17 inside it and with 3 handpiece ditll guide slseve 14 attached to w surgicsl jig
7 scoording to the {eachings herain.

FOOFEE FIG. 11b is an lustrative oross-sectional ength-wise view Hlustrating & silding 41 of a head
component drifl guide assembly § which may aliow s milling drilt it 17 o mill & pre-determined
dimension snd depth upper segment 18z, such as for a first stage of 3 two slage ostectomy 15,
The first stage 15a may have a generally oval cross-sectional shape.

fO078] Fi3. He is an Hustrative cross-sectional length-wise view iliustrating a dental hantpiece
head 18 with a bore shaft twist drill BitT8 inside it and with a handpiece diill guide sieeve 14
attathed to i, fully shgaged on over an angled bore shaft arll guide sssembily ¥ preparing & fower
{proximaly segment e.g., seoond stage) into the bony fioor 33 of the upper segment 18a, such as
for a two stage osteotomy 15 The sscond stage may include, or consist essentially of a first bore
shaft 15b.

Fo0se G 14 is-an fiustrative cross-sectional iengthwise visw liustrating & dentst handmeace
head 16 with a hore shaft twist drill bit 18 inside i and with & handplece onill guide sleeve 14
attached to it, Rilly engaged on over an angled bore shaft drill guide assembly 9 preparing &
sepond bore shall 15b into a differant location of the finor of an upper segment 18a (of a two stage
osteotemy 18) al & different angle 1o & first bore shalt 15h of the jower segment of the 'twe stags
ostectormy 19, The sscond stage may include or consist essentially of two bore shafts 18b,

{0084 FIG 11e is an Hlustrative cross-sectional length-wise view Blustrating features of ' natural
fovest molar extrachion sockst 28c.

BRI TG 1 s an Hlustralive cross-sectional lengthwise view Hlustraling & head cumporient 2
#nd o angled oo screws 1 ssoursd to the head composent. As illustrated in FIG 111 2 bone
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implant including & head screw and ong of more root scraws may substantially fil or entirely Al an
axiraction.socket 28¢, such as the extraction socket of FIG 11e

fODBIFIG. 12a i an Hustrative cross-sechinnal lengih-wise view showing features according to
the eachings hevein of & root soraw driver 37 engaging & oot sersw 1 while beltg fully nserted
infes & hore shaft driil guide assembly @ snd scrowing the mot screw companent! to s proper
incation, angle and depth in a previously preparsd bore shaft 18D, suph as the hore shaft of FIG
ER{eN

FBOR4Y FIG 12b is an flustrative cross-sectional length-wise view showing features acoording (©
the teachings hereln of a head component-roct strew depth templates 38 fully nseied ints an
Lpper segiment 15a (e.g. first stage) and seated onhto the top sufface 13 of ane or more roct
scraws 1.

FO08S] FIG. 12¢ is an Hustrative cross-sectional length-wiseview Bustraling multi-root endosseous
components of an implant § sccording to the teachings herein, wherein & head compensnt 2 has
been inserted (8.9, fully inseried) intw an upper segment 15z {eg., first siage) of the o stage
ostectomy 156 and placed intimately over the fop surfaces of two sngled root screw componants 1
and secured 1o them via two connactor sorews 4. The two connector sorews may be angled o the
same oreniation as the root seravwe 1.

FOOB8] FiG 13d is an illustiative cross-sectional fength-wise view an entire multi-root implat 6
acconding to the teachings herein, whersin an sbulmsat campdnent 3 has been positivnad over a
head component 2 and segured {o it via two abiiment sorews &

FOOBTIFIS 133 in an llustrative top view along the mesio-distal axis of 8 surgical Jig 7 that may be
used for an implantation process. As Hlustrated in FIG 138, the surgicst fig 7 may be placed on 2
segment of & mandible 10

{0088 FIG 13b is an Hlustrative 1hp view along the mesio-distal axis of 2 stirgical jig 7 placed an a
segment of the mandibie 10, wherein is depicted & prepared distal upper parion 158, such as for
an estegtomy 18 having o or more stages.

FOORRI FIO. 130 v an Hlustrative top view along the measio-distal axis of a surgicsl jig 7 placed on a
segment of the mandible 10 whersin is depicted 2 singls bore shaft 15b prepared into the bony
floor of the upper portion 152, such as for an osteotomy 15 having two o more stages acoerding
o the teachings herain,

F0Q80F FIG 13d is an dlustralive top view along the mesic-disial axis of a swrgical jig 7 placed on a
sagment of the mandible 1D wherein iv depicted twe bore shefis 1580 prepared inte the bony-flaor of
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the upper portion 15z of an ostectormy 18 (such 38 & fwo stage ostectomy) scoording o the
teactiings herein.

FRO81I FIG 13 is an ilustrative top view along the mesio-distal axis of & surgical jiy 7 placed on a
seqment of the mandible 10 wherein is depictad two' root screws 1 sorawed info two bore shafts
18k prepared into the bony floor 33 of an uppsy porfion 18z of an ostectomy, such as the
pstestonry 18 of FIG. 13d.

FOO82I FIG. 13 is an Blustrative top view along e mesio-distal axis of a surgical jig 7 placed on s
segment of the mandible 10 whersin iy depicted 2 head connactor 2 theertad into the Lpper portion
18a of an ostectomy 18 and sitfing (e resting) direclly on top of two root sorews 1 previnusiy
sorewad into bores shafle 18b, such ss the root sovews 1 sorewed into the bores shafts 15b
denictad i FES 138,

FODB3I] FIG 14a llustrates & lengthwise cross-gectional viewt of a body 38 of a root sorew driver 37
aocording ® the zachings herein.

FEOSS FIG T4b dlustiates a lengthwise cross-sectional view of & body 38 of the rool screw. driver
A7, The root sorew driver 37 may have an ihner adjustably sorew 39 (Le., intermnal adiustable
screw) &t fsast parlially insered inla R,

JOBYR} FIG. 140 ustrates & lengihwise cross-sactional view of a body 38 of g roat sorew drver 37,
The raot scraw driver 37 may bave an inney adjustable sorewe 38 fully inserted into iU

JOOB8] FIG. 144 Hustrates the lengiwise view of & different body 38 of a root sorew driver 37.
Q08T PG T4 Tustrates the fengthwise view of an inner adiustable sorew 38 of & rool sorew
driver 37,

JO0E8} FIG, 14f llustrates the lengthwise view of an inner adjustable screw 38 fully inserted il the
body 38 of & roo! screw driver 37.

F0088] FIG 14g lustrates the lengihwise view of an inner adjustable screw 38 fully inserted into
the body 32 &f & robt sorew diver 37 and 1o which has been atached g root screw 1.

faoran FIG, 14h Hlustyates the lenglhwise view of a body 38 of a root sorew driver 37,
Fo8101} I3, 141 llusirates the lengthwise view of ancther inner adjustable scraw 39.0f & root
soraw driver 37,

Rtk Texg) Fis 14§ tlustrates the lengthwise view of an inner adjustable sorew 38, such as the
inner adjustaie sdrew of FIG 141, fully inserted intd the bady 48 of a root screw diiver 37.

{00103 FIG. 14k Bustrates the lehgthwise view of an inner adjustable screw 38, such as the
nner adiustable screw of FIG 140, fdly inserted into the body 38 of g roof screw driver 37 and o
which has bean attachad & roat strew 1.
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Foiog] FIG 14 i & closs-up angled “ssethrough” view of an ostectorey 15 {e.g., & beo-
stage ostectomy) wharsin the thréaded body of one roet sorew componant has been sorewsd
dowr ite one of the angled hare shalty and the top angled portion of the rool screw is sitting in the
amply void {above the flood) of the upper segment 18a of the ostectomy 15.

foQios; FIG i4my s & olose-up top view an pitestomy 18 with two root soréws 1 fUlly
sorewed into bore shals 15b. The distal (op) portions of the oot serews 1 may sit above the bany
finor 33 of the uppel porlion 15z of the osteotomy 15, Also depivled are the side walls 33 of the
upper pottion 153 of the dstectomy 15.

fooigey FiG 18a fs an lustrative top/eide angled view siong e mesio-digtal axis of a
surgical fig 7 showing features of a surgical fig sccording to the teachings hergin,

foRIeF; FIG. 150 is 3n fustrative top/side angled view along the mesin-distal axis of another
surgical fig 7 showing faatures of 2 surgical iy sccording to the teachings herein.

fOB508] FIG 150 i an Nustralive. topfside angled view slong the mesio-distal axis of yei
ancther surgical fig 7 showing featres of a surginal fig according 1o the tsachings herein, FIG 15d
i an ilustrative top/side view along the bucco-ingual ais of the surgical fig 7 of FIG. 15c_FiG 18
e an Hustrstive battom view along the bucco-lingual axis of the surgical ig ¥ of FH3 152

O0168Y FIG 18a is ap ilustrative cross-sectional skefch of 8 removable dental handpiece
guide sleave adaptor 14 of the present invection, FIG. 160 is an Husiralive angled front view of the
removable dental handpiece guide sleeve adaptor 14 of FIG 18a. FIG. 180 s an Hustrative angled
bottorn view of the removable dental handpieee guide slepve adaptor 14 of FIS 18b.

fostiay FIG. 18d is an illusirative “see-dhrough” side view of the working end (head) of a
dental handpiece 16 insarted into a handpisce guide slesve adaplor 14

fogiti} FIG. 17a is an lustiative cross-sactions! skefoh of & bore-shaft depth template 34 of
the presaent invention.

FOEH FIG 17 is an ilustrative angled front view of a head companent temptste 35 of the
prasent invention.

fentiyd FIG 17¢ iz an Hustrative angled front view of ¥ head component-toot sorew depth
template 38 of the present invention.

faE 14 FIG 174 is an (lustrative angled bolteen view of g head componerit template 38,
such as the template of FIG 17b.

FOI1E} FIG 7% is an dusirative omss-sectional sketch of 3 head componsrteont screw
depth termplate 38, such as the templats of FIG. 176,

DETAILEDR DESCRIPTION OF THE INVENTION
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HEa MY The following description s presented to enable one of ordinary skill in the at o
miake and use the teachings hersin as provided i the context of a particulsr application and #s
regiirernsnts. Varous mudifications 1o the described aspects of the invention (ncluding
componars, arangement of components, apparsie, and methods) will be apparent Ko thoss with
skill i the s, and the gensral principles defined bersin may be applisd o other aspecis.
Therefere, the present teachings are not fendsd to be limited fo the particulsr aspects shown ang
dasoribed, bt are 1o be accorded the widest soope consistent with the principles and novel
fegtures herein distlosed. In other iﬁé%am;%, wall known methods, procedures, and componants
have not bean deseribed in delsll 50 ag notto obsoure the presant teashings.

FeOTERy I general, the teachings contemplate systems, means and methods for the
preparation and inseftion of mmoved anatomisally correctad implants sl more closely nitate the
ovaral natural form of the ot system of human teeth. In some dspects of the present feastings,
the system s an inpiant that inclsdes two detachalie modular stages with custonizable faatures
fo which g third abubiment stage is atlached. The systern may employ, €.4., 28 an integral patt, ans
of the two stages as is described in PCT Patent Application PCTIB2010/080456 (WO2010/089898
A2), by the same invenior, which {5 hereby incorporated in is entirsty by referencs.

FOOTIRY Moreover, in aucordance with various sspects of the present feachings, s modulsr
design two stage multbront endossecus dental impland system s proviged, comprising mudiiple
detachable and modular stages which are placed endessecusly, inclwling a first stage comprising
ohe or more hone attachment somponants {8.g., mulliple novel root sorew components), & second
stage comprising 3 head component {8.g., & novel head component according. to the teschings
heraing, or hoth,

FO0119) The head componerit and the abuiment component may be configuied as separate
stages. The head componen! and the abutmsnt component may by ssoured at different thimes,

[l ta ety The modular design dental hmplant system may molude one or more bone
attachment camponents {e.g.. mulliple cylindrical root sorews). The bone stachment components
‘may be placed endossecusly, As such, the hone altachment companent may provide & splinting
effect when Soupled with & second stage, suth as a head componert {Le., & head camponait
stage). The head component praferably includes side walls that generally conform at the level of
the cervix to the natural rost form of & selecled tooth typs,

F el As can ke seer frofm the varipus embodiments described o the teachings herein,
one of the novel gspects is predicated upon e surprising recegnitiors of a uniqus head componant
sirusdure and msthod of making and using the same pursuart fo which # s possible o
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achisve (and preferably Iy which there # achisved) s socure silachment of she or mes one
attechment sructures {such as @ roat sorew) that is inplanted info g bhone {8.g., & mandible} af the
time of performing the initial implant procedure {and thersby potentially reducing patient visits, and
simplifying overall implantation s compared with the previousty described standerd implant
technoiogy). For sxample, the employment of one or more fimiting flange in & bore fwle of the head
compaonent halpe 10 assure 2 fastenad assembly of the head component with 2 hong attashment
somponent.

Foi23 Further, as © ong of ihe aspedis of the isachings hereln, by vittee of the
employrent of an angled relation and an angular seowring of the head component {0 angled buns
attachment structures with one o more fasteners such as angularly crignted sorsws an assambily
& amptoved thal more clesely approsimates that of an antire nalursd rogl structure. For exanple, B
& ssan from the teschings herain that the bone sttachnient component defines g uniuue structure
that functions to intereonnedt a head compaonent with bone (g, with the bone . of 2 mandible, as
placed within & ot socket from an extracted foothy, I this manner, the ability to match implant.
compenets o extraction suckels of & retently axlracted tooth is realized with mipinal driling and
minivnal need for bone regrowthy, that'is, as compared with a procadurs in whiich a hone aftachment
component that substantially spproximates a natural root siructizre of @ tooth is nof smplayed, a) i
s possible io accomplish the implant with @ reduction of gt least 0%, 30%, 40%, o mors bone
removal via drilling; b} i Is possible 1 reduce the amount of bene re-growth necessary for the
implant by &t least g 20%, 30%, 40 % or more with & similar reduction in the need 1o place bone
grafting material in the extraction sockets af the time of initial implaniation in order to fecilitnte Done
regrowih. Thus, agasin, the teachings herein contemplate sxiracting & tooth for forming an
exitraction sockst, inseriing the described bone attachmént comparett inte the extraction socket’
{optionally substantially contemperansously with the time of the extratiion, or within 2 weeks, 1
waalk, 5 days, 3 days, 2 days oy one day of the-extraction), and then aftaching the head componsnt
in'the extraction socket to the bone attachment component.

FO3123) Another bensficial aspect of the {sachings herein is reslized from the surpeising
smiployment of 2 ball and socket coupling ofthe bone attachment componerd with the head
semponent, In this manner it is possibie fo altain {and the feachings herein confemplate atfaining)
highly precise attachment of the cemponents while realizing a substantial ahsence of any gap
betwean the components. For axample, it is contemplated that siny gap betwesn components is
less than abowt 50 micrang, legs than about 10 microns, or smaller. Af the same time, by virtue of
the ball and socket, adjustments to position of the compaonents relative o each other are possible
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in the avent of tolerance differences of the componant, implaniation orientation impreaision, o
boih.

FOT 243 Ag to the bone attachment compoanent hersin, the structurg may be headless:
may employ 3 generally convex eck and/or neck collar structure; it may have a body diametsr that
is larger than a bore hole defined in g head component o which i is attached via a fastener it may
have an sxiernal locking structure {2.0., @ generally petal shaped sxiernal locking structure) that
coresponds generslly in shape with an opposing structwre in the head component {eg., a
seanpiementary shape for mating with 2 bore hole of the head componenth or any combination of
the foregoing.

FOuE2s; The hesd componeni stage preferably includes one of mors {e.g., multipls)
connecting bore holes for the securs attachment of the first and sevond stages. The modular multi-
stage dental aplant preferatily s adapist so thal o ssparate abuiment stage may be {and
desirably ig) secured to the separate head component stags. to the separale hone aftachment
sompaneni, or bott In various aspedts of the invention the dimsasions and/or placamerd deastions
of each of the bone sttachment componems 8.9, mulipe root screws) is pavallel or angled fram
sach othey, andlor may be attached i paraliel andior otherwise angled © the head componert
stage. The head component may nclude a sulfislsst number of micro-groovss andfor ridges on
ong of more axternal surfaces. o that refention andlor bane adhesion is snhanced. As used
herel, micro-grooves desirably are a pluvality of grooves baving a spacing between sutoessive
groove bottloms of less than about 200 pmy, preforably tess than aboud 80 um. Preferably, such
grooves exignds along the entire cireumferance of the head component.

Fouies} Fraferably, head component and the bone alachment componerit {e.g., the root
sorews) relate to egch other passively in the following maniner the battom {(proximal) swface of the
head component is placed {e4., resis) gn fop of the top {distal) surface(s) of the bone altachment
component. The distal surface of the bone attachment component may be the top surface of the
reck of 3 root serelw, This passive relation of these two implant components may be a flat bult joint,
Almrnstively, this prssive relation may be a mors infimate maledemale interface. To secure head
component and the bone sitachmant componant 10 each other may reguire one of more cormestor
compansts, such s & connecior scraw. For example, he Sonnector serew may have a threaded
length body section. The threaded length body section of the connector screw may slide pardially of
antirsly throtgh the hare hole of the head component and ehgage the intefnal threaded bore hole
slaave of the Bone altachment component (4., root sorew. The cofmestar companan may have
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& head (such as & screw head) that rests onea imiing flange {seaf) of the intemnal bore hole(s) of
the head componsnt.

Fouies] In order to schisve an angled relation of the bone alfschment componants(s) o the
haad companent. 3 novel bead component may be smployed. The novel nead component
wratarably incorporates ong or maore angled sookets (such as an indented set ring) on its bottom
axterior surface which i§ refated 1o the top (distal end) surface ©of 3 bone altachment componant
{e.g., a root goréw): To sliow the seouring of this angled relation of thase two components a lower
section of & bore hole shaft of the hoad component may be-angled in relation o an upper settion of
the bore hade shaft. The head component may alse inciude @ iimiling flangs in'the lower section of
tha bore hole so that the haad of the cennscior campansnt (8.8, 3 Sonnecicr soraw) does not shide
complatety through the bore hale. If the head component is Idtendsd to be altachad to & plurglity of
bone attachment componants, then one, o oF mare (8. alf) of e bors holes may have an
angled lower ssction. These internal structural features of the novel head camponent of the prasent
inverition aliow for the Insertion and Rt ssating of the connector screw(s) (e.g., first conmector
sorews) through these infemal bore hole shalis) af an angle that comesponds fo the angle of the
indentad sockel(s! (e.g.. indented sst ring(E) on the botion éxterdor surface of the head
camponant. for the full seating of the screw head of the connector screw on the limiting flange, o
both: so that the head companent can be lightly secured o each of the bone attachment
componsnts at a predetermingd it angle al the time of initial implantation of these comporents in
the:-bphe.

Foe125} i will be appreciated that the teachings hersin, i addressing “angulanity” or "angled”
relations or orfentations envisions & positioning of two or more adivining structures, gach having a
iongitiidinal axis, such that the longitudinal akes of the sinictures are not aligned or paralig with
each other, For example, the axes may be orented at an engle of greater than 0°, less than 180°,
ar bath;

Fopi2st The it angle between the head component snd bone attachment component is
defined by s acule angle {and greater than 09 hetween the longiudingl axis of the head
somponet and the longituding! axis of the hone attachment component. The i angle of sach
bone attachment componsnt may be the same or different. The IR angle of aadh bone altachment
component may be determined by the selaclion of the hsad component As such, the hesd
component may be selected fo provide it angles that will result iv.a bone wuplant that generally
fille a cavity crepted by & missing tooth. When a plurality of bone stlachment components are
employed, 8 bons atachment component may have 8 longiwdingl direction that is paraiiel with ths.
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iongitudinal dirsction of the head component, particularly if the cavity created by a ratasing toath
ncludes a hissing root section that extends nearly vertical in the aploal direction.

foUI30} The multiple intetnal bore holg shafts, the angled limiting seat flanges, and ndented
get vings o the bottom exterior awrfaces of said novel hesd component can b manufactured at
different angles and hese angles can vary within the same head component for each hore hole
shaft so that the root screws connecied 1o said head component can be ralated and sscwed fo
sach of these separate set rings at each of these differant angles.

FomRY} The described assembiad implant of the wesend bwendion with a2 resultant
orthoganal implant structure alfows for mechanion! Stress treaker festures between the attached
separate componeants, thus rediaaing the mechanicsd strass o the enfire implant strusture,

JOE32} in sane embodiments, e internal bore hole shaflis) of the novel head camponsnt
arg oot uniform slong their entire length in regard o their diameter and héir angle. In swme
ambodiments the uppsr sschion of these intemal shafts have a larger diameter, ave vertically
straight, and mcorporate threaded indentations o sccommodate the insertion and secwring of an
ahutmsnt sorewds) {sscond connscion into this section of the internat bore hiole shall of the head
component. The lower section of the internal bore hole shafl is angled in retation o this upper
‘section and s of smaller digmeter and may be unthrsadad,

00335 These two diferent sections of said intermal hore hole shafts allow for the insertion
of twy separate and different diameter internat first and second connhector sorews. The upper
section of the imernal shaft sccommodates the verlically straight insertion of & larger dismeter
ahutment scraw {(secand connactor) and seouring of the separate abutment component o the head
component with a limiting dircumfarential sest for the screw head of said abuiment screw
incorporated In the scréw bore hole of the sbutment component. The tower saction of the internal
bore shaft atoommpdates the nsertion of the smaller diameter cornector sorew(®) (first connectory
in either a verlically straight (FCTAR 2010M050488) or in the pressnt invention af & vertically
straight or an angled orlertation. In same of the embuodiments of the present invention, as was
previousty descrbed, the cannedior screw(s) are inserdsd and seafed in an angled oreniation
correspending (o the angled orlentation of the lower segment of the internal bore hole shaft, and
- the inner swiace limiting ciroumferential flange (seat) of the bore hole shall of the novel head
componant s alse angled to a corresponding degrae to allow for the flush seating of the fimiting
wider diamster screw head of the connector seres(s) 50 85 1 properly securg the head componearnt
teihie root sorewls) in g tight manner,
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FO0134} in ang approach, & head component adapied o be aftached {o a8 bone altachment
componsnt at a predatermined it angle, may comprise a noval intemal bore hale shalt including
different secions havdng an angled srangement. Preferalily such & head component has s lower
section of the infernal bore hole shaft{s) that iv angled in relation o' the upper section of the internal
nore hole shafils). For example, the lower section may be generally parallel with the longitudingl
axis of & bone attachment comporent, the upper secton nmy be generaily paralial with the
fongitistinal axis of a head component, o preferably both, The irternal bors hale shaft of the head
component may contain an area on it infermal aspedt that is 1) not threaded, 2) angled iy ling wilh
the angle of the fower section of the bore hole shafl, or referabdy both, s that the lower sadtion
altows for an unimpeded angled path of inserllon of 2 cormeciol companent (2.¢. Bred connedtod,
such as & connector swew. The comnaecter componerit may be atlached o {8.q., scrawed infu a
threaded shaft of) 3 bone aftachment component sorew with a driver tool, The driver tool for the
sonnector strew miay be inserled: al the same angle through the uppsy saction of the intemal hore
hple shafi{g) of the head companent and info the lower section.

FORI 387 A head comporent according o the teachings herein, such as g head component
having an angled jows: section of the internal bore hole shaft{s), nmay be adapted o contact, or
mate, with 2 bame attschment component i g generally nonplangr arangement, The exdeior
surfane of ihe boltom of the head companent may have an angled swiace (a.g., of the indentad sat
fings) that s 1) asymmetnoal shaped, 2) concave or copvex in shape (e.g. spherically concave in
shepe) so that the top (distal) sinface of the bone altachment component (8.0, 8 TO0 Soraw
component; may it snugly sgaingt the bottom extenor surface of the head componsnt set rdings
{eg.. in 2 ball and socket arangesment). Advantagesusly, such an arrangement may sllow, in the
case of slight inscturacies of insertion (eg., inasourasies of the angle of insertion of the bone
attachment components in the bohe bore holes, of alternatively, in the natural root sockets of a
recently missing toolh), the head somponent and the bong attachment comiponent to relate (o sach
oihar in an intinate manner {e.g., Iy ihe bong). Prefaeckbly the boltom of the exterior suirface of the
head component is cancavely shaped {e.g., spherically concave in shape) and the distal surface of
the Bong allachiment componettt s convexdy shaped (e.q., spherically convex in shape), or vive
versa.,

FHRIa8] Anuther aspect of the prasent teachings is directed at & head componant having one
or more features that allow Tor improved seduring in a fresh ostentomy. This aspect of the nveniion
may be combinsd with the other aspecls of the teachings herein. Partionlar uiility of this aspect of
the invention is found n ahead somponent which is connecied 1o a single root strew, though the
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present teachings alsc apply fo multiple root screws. The head component praferably has an
intsinal bore hole shall extending stong the entire longitudinal axis of the head component that i
free of internal threading, particularly i the distal region of the bore hole shaft ey, near the top of
the hore hole shaff), The head componant preferably includss a limiting circumnferential ftange i
the internal bore hole shafl. The head component hoorporstes features, such s describad above,
which allows for the tight securing of the two andosseous (n bone} implant components (head
component and bone aftachnent componant) to esch other af the tme of inltlal insertion ..,
during s swgknl stage viskation) of thess somponents inta the fresh ostecsiomy or sxtraction site
{ifial fmptardabion) with. g first cormector camponent {e:.g., a temporary connector screw) having
sn axiemally threadad shalt that partislly extends through the inteémal bore hole shaft of the head
componant and sngages with an intemally threaded bere hole on the distad end of the bone
attachment component. When employed in securing the two compongnis, the firs{ conbmctor
spmponent has a head {8 a fimiting sorew head) lotated n the intemal bore note shatt of fre
head component. Preferabdy the hesd of the connector component is generally flush with the fop
{distal} swface of the head component, The head of the connesier component may be & sorsw.
head that comprassas against the limiling ciroumierential flange of the internal bore hole shaft of
the head component when ‘the conhestor componsmt engages wih the bone attachment
somponent. Preferably, the connector component is tightensd o & pradstemmingd torque rangs so
that & suffictent compressive foree & exerted belween the head componsnt and the bone
attachment component.  As such, the lamporary connector componsnt may secwe the bone
atischment coraponant and the head componants during healing of the implant site, may act as a
cover screw o pravent hone Fom growing into the internal bore hole shatlt of the head component,
or preferably both. The femporary connector component may ther be replaced at & later fime, eg.
after full healing of the osteatormy has occurred. Preferably the temporary connector compongnt s
reptaced with & final (2.g., prosthetic stage) sonnector component {e.g., @ connecior sorew) which
is of greater length and baving 2 limiting head {a.g., lmiting sorew head) that fils into the limiting
seat croumfelantial flange of the schaw bore hole shaft of an abutiment compongnt, U as o satuwrs
the abutment component to both the bone sltachment component and the head component.

fO0ER7} The hesd component according to the teachings hérein may optionally include one
ar more cut-cut sfots on its superior top) surface and the abutment component may include one of
more correspending extensions on the boltom swiface of the abutment component, or vive verss,
o formy ong o more male-female intertocking features. Such male-female interlonking features may
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advantageously 1) allow for increased frickional it betwesn these two separate components, ang
2} allow for sase of proper releting of these. two componaris o each other by the opsvator

Fo0438; The bone aftachmsnt semponent(s) (2.9, ol swewis)} actarding © the teachings
herain, may have an intsraal readed bore hole sleeve on g distat Jopy surface that incorporate
ong o mere ol out slols along 45 nner ip, Such ot ou siots may advantageously aliow Tor the
insartion of a driver oot with correspontding extensicns on ity prokimal i for the secure sorewing of
the bone attachnent componety inte the bone {8.g., jawbones).

Foa138; The bong stischment componeni{s) {root soraw(s)) according o the testhings
hergin, may have a distal portion that ncorporatss & neck (such s & generally oylindrical nechk)
having a smaller cross-sectionst size {e.g.. & smafler diameter than the cther raglons (&g, the
resty of the body of the bane alschment componsnt. The neck may incorporate generally
horizonially oriented flanges having a suitable shape so that they may act ax a Yocking” snti-
ratationat slement. An Bustrative flangs that may be employed is a flangs that is generally pstal-
shaped. Preferably. the fange prevems rolation between the head componert and the borne
aftachment component whert the neck insens into & lowsy sedction of the bore hole of the head
somponett, The neck may also incorporate & conver fimifing seat collar. A petal-shape as usad
herein may refer o a form or shape having & plurality of lobss or ather projection that genesally
radiate from a central region, and thus may be cordidered o resemibie fldral petals.

FO0I40F The head conponent accerding 1o the teachings hefeln may have an internal bore
hole shaft that incorporates a horizomally oriented flanige on the top (distal) segment of the inferal
bare shalt hole. The Bange preferably hes @ auiifabéa ahape 5o the flange acls as @ *focking” aniti-
rotationsd element, An llusirative ﬁénge that may be smployed is # flange that is petal-shaped. The
flange may allow for the nssriion of a corfesponding feature sxtending from & praximal ring of an
abutment compunerd in ordey {o provitde an arti-rotational “locking” eleoient between the head
carnponent and the abutment componsnt. A similar, or difsrent element may be heorporated at the
nottom {proximal) engd of the internal bore hole shafl, Such an-slement {e.g., flangs) may allow for
he insartion of 2 carresponding featurs of the distal (top) nack of the bone attachmisnt companent
into the head component, as noted above, to again provide for an anti-rotational “locking” feature
betweear these twoe saparate componerits as wall, The lowsr section of the internal bore hole shaft
may alsy incorporate & concave limiting flange which wouldd aot as a limiting seat for the matching’
convex Hmiting seat collar of the neck of the root sorew (2.4, 2 ball and sockst arrangement)
descibed above.
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PR S Fraoision bone preparation of 3 target bone site of the jawbone {ostentomy) for the
irapraved implarts. according to e teachings heraln, s required to sliow for the precision delvery
of the implant info the bone proparation (ostsotomy, The pricision dslivery of the implant may
employ & novel surgical guidance and delivery system. The guidance and defivery system. may
include ong or more (&.g., 8 cembination} of the following features:

TROI43F A A g platform, such as 2 g platform thal sits generally on top of the crestat ridge
of the jawhone. The jig platform may be reusable or may he a "single-use only” disposable or
throw-away em, such as an fem infended for ¢ use in a single bone site preparation. The {ig
platform may be secured o the jaw by means of any varety of clamping slemants. Suitabls
clamping slements may inciude elements that funstion by shmping to testh in the mouth, bone
sehews that directly fix the jig platform o the jaw, or any combination of thess twao types of seawring
slomants. The clamping eiements may have camping amis with refentive ot oufs for the
slacement and hardening (e.g.. by polymerization, crosslinking, ot both} of & demal composite
material 2y is commanly krown in the art, or a bonding material, suitable for further securing the jiy
ptatform to the sdjscent testh and jewbong. The jig platform may include one or more oWl ouls
through a surface {2.9., & top surface), whers each cut put may be pmployed 1o aliow gocess for an
ostectomy. The jig platform may have one or more aftachment paints for positiering & diifi guide
asseimnbly in a pracise relation {o the jig platfarm, v the osteotomy. or both. The jig platform may.
aliviw for the preparation of more than ong osteotomy, such as by providing a platform with muttiple
out ouls through its top swiace. by praviding multipie attachment points for multiple drill guide
assemblies on the same platform, or both, Sweh a lig platform may allow for multiple ostediomies to
be prepared withouwt moving the jig plstform once it has been secured in one position o e
jawbone. THe fig platform may contan infegrated ping and other struchural features for the relating
of pther elements-of the guidanne and delivery system fo it

o148} B Ahead component thill guide asssrably (first drilt guide) that may intlude onsor
any combination of the following structural slements: 1. 2 tube or ring with a cut oud slot (a.g., in its
sicde} and & superior ip o saild lubs 2. & redatively simall platform fe.g., in relation to the size sfthe
jig pialformd perpendicular to the tubse or ring o which the {ube or ring is attached ntegrally
attached: or 3. miltinle (e.q., twol slotted fracks cut into the ring base fo allow Tor the sliding of this
part along 2 specified distance when this part is atfsched sand secured to the jig platform.

fagrdgy C: A bore shaft drit guide assembly {second dull guide) comprising ong or more
{2.g., all} of the following struchiral slsments: 1. 8 whe or ring with a cuf oul slol in its side and 8
superior fip to said whbe or ring, whers the tube or ring may be wertically siraight or angled 1o

8



WO 2012/106397 PCT/US2012/023436

various degress to s ring base ; of 2 @ rng base with cut out slots or other cut out features and
adjustable locking Testuras for the temporary securing of the bore shalt drilf guide to the lig platform
and the abilily to re-oriem the bors shaft drill guide on the jig in ordsr o prepare mudtiple bore
shafts at different angles {0 sach other in the same csteatomy (mplant bone preparation).

feaies; D External pins. or other adjustable locking/unlocking festures for frther securing
and remaval of sither the head componart deill guide or bore shaft drill guide 1o the jig atform.
Fo0i46] E. A removable handpiecs adapior difll guide slesve for a dental handplace {ie., 8

dental drilly, The orill guite sitdve may be 3 dip-on component. Tha dnll guide siesve may be
disposable or may be sultable for repeated use. The iig adaplor drill guide slesve may be shaped
o intimately fit onts ibe head secton of & dental handpiecs, sudl @ & dental handpdece sccording
to-the tegchings hereln. The drill guids slesve may be formsd o intimately wrag-around the head of
a dentsl handplece. The jiy adaptor drill guide sleeve may inchide a slot cut inte its side for the
iataral insertion of the dental handpiece head, snd & cut-oul hole fhat aliows for the unimpaded
release of frigant from & dental handpisce head 10 spray onto a targst bone site {(8.g., providing an
unobstructed direct spray flow path), or both. The driff guide slesve may be used as an adapior to
guide the dertal handplece ontw the head component dril guide or the bore shatt drill guide (e.g.,
for driling the bone vold Tor the head component or & straight or angled bare shaft) so that it
provides. an operator accurate andior precise control of the bone drilling process to prepare two
stages (head compuonest bone preparation and bons stischment component pore shall bone
praparation{s}) of the ostectomy.

FOOIETY £ A head companent preparation check templale suitable for checking omg or niors
features of the head compongnt preparstion. This template may have a  handie atisched v 2
sectian shaped to one of more dimensions of the head component, The handie may be straight or
angled. When nsarfed into the head componert prepavation segment of the ostectomy, this
template may be capable of checking ona or more dimsngions (e.g., & depth, 8 length, & width, or
any sombingtion thereoh of the treparation, cheoking ah overall shape of the preparation, chegking
smpothness andior fiathess of the floar of the preparation, o any combinations therest

Totidg; G A'hore shaft depth sheok template sultahle for chedking one or more fegtures of 3
Hone bore hole. The bore shaft depth check template miay have 2 handie aftached o a cylindrisal
sodidd notohed shaft, The handle may be astraight or angled handle. The notches may sorrespond’
o different depths (g.g., in spaced incramanis such as it miflimeters). The template may be used
1©, check the depth of the bore shaft(s) that were drilfed info the targat bong site.

[
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[GG188) M. A bone attachmert component depth check mpiate {e.g., 2 root sorew depth
check template) sullgble for checking one ot more fextures of @ hone altachment component
having been inserted into a bang bore shall of the preparation. This termplate may have a handie
aitschead {o g secton shaped o one or more {8.¢., ally of the dimensions of the head cormponent
with sither strsight or angled cuitelids on fte bottom surfacs. The cul-out aregs preferably it over
the top the swiace of ane or more bong attachment componants {(e.g., root sorews) after they have
keien insertad (e.9., sorawsd) inte the prepared bore shafls of the ostectomy. The handls may be
straight or angled. This template may be used tp check if the bene allachment component(s} have
been inseried it these bore shafls to the proper depth, fo chatk whether the bone affgchment
sarponents are genarally byel with sach viher, or hoth,

{&ﬁ?SGE . A root serew driver. A parficularly ussful roct sarew driver is & novel ool strew
driver that has ¢ separate inber adjustable screw which ix inserted into the driver and can be
furned o engage the ntemal threaded bore hole sleeve of the bong allachment component, to
disengage the internal threaded bore hole gleeve of the bone attachment componant, or both, in
addition {0 other engaging elements of {he root soraw driver, The inner adhustable screw allows for
the disengaging of the driver tool to the root sorew withotd unthreading the root sorew from its
inserted position in the bone bore shafl, or alternatively, the natural root socket of a recently
axtiracted tooth,

{00184} As  mentioned  dbove in the referenced PCY  Patent Application No.
PCTABROT/0E0488, which is fully incorporated herein by referance, the head component and the
bone atachmernt componani{s} relale to sach other passively in the following mannar the bottom
iproximal) sufface of the heed component is placed an top of the tops {distah) sufacals}) of the neck
of the bone attachment companerisis). This passive relgtion of these two mplant parts can either
be a flal butt joint or & move intimate male-fermale interface (ndented set ring(s)y on the exienor
undersutface of the head component). To seoure these o sach other raquires a connedior
component(s) {eg.. connaector strew(s)) whoss threaded section slides through the internal bare
hole shiafts of the! head component and engages the interngl treaded bore hole siseve of the bong
attachmant componehts and whose head {(of the connector component) rests on the limiting flange
&f the connector internal bore shaft hole(s} of the head component.

FRIBY The above novel design of the hsad component (o be described in datail below)
ard fte relation to the bone attschment component{s) of the improved implant of the present
teachings may have beneficial (bensfits, including:
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1. the design shape of the rool sorew utllized in the present invention as compared W the
previously listed applications;

2. the angle or angles at which each bone attschment component is rebated and secured {0 the
hsad component;

3 the lbng-term durabifity and success of the improved implant of the present invention as
cerrpared 1o the prior spplioations, or apy sombination theraef,

fontasy in the above described applications {v those other than the hwenttr herein, the
refations of implant companents ypicglly involve emploving 5 imiting head 1 the rool screw with g
targer diameter than its body in order {0 credte & limiting ssating step to saic ront sorew CTIORNt
so that the head of the root sorew componeni(s) can rast on the inner surface of the limiting
seating flangs of the head component and rot fall through the internal bare hole. In various aspacts
of the present vention {38 was sean in PUTAB010/080458) no additionst wider dlameater head of
the bone aitachment component i needed as the ool sorew (&g, I ambodiments §
comempiated that the bone attachment component may be hescliess) Is rat inserted flwough the
internal bore-hole of the head component in order to relate i to the head component.

FOUtB4; it all the prior applications described above, the diameter of the entire body of the
root sorew component{s) nust be smaller than the diameter of the internat bore hole of the head
component so that i can slide through the bors hole. This limiting facter can potentialy be of
critical mporiance when evalusting the long ferm durability, viability and olinical success of the
apphoations describad above 3y compared {o the improved implant of the prasent investion:
{RQis5] The prior art design, by incorperating in a basic design a “root screw” that must of
necessity be of amaller dismister than the intemnal bore hols of the “head” componant inte whish it
shdes through, reguires the “root sarew” cainpoment of the applications desaribed sbove 1o he
extremely narrow in s exterar diameter, resuting in what may become an insuffivient structural
diameter or girth of these “rool screw’ components, The inadequate diameter and resulting
inadequate structure of these “root screws” may polentially be sven more problamatic when one
sonsiders the fact that most "rool screwds)” in geheval do not have a solid core and i fact must
contain an iiternal hallow bare hole shaft 1o accommodate the: connector sorew which threads into
it This means that the resultant structiral thickness of the cuter walle of the “root scraw” design of
the applicstions desoribed above must be. sxiremely thin and would be viry prone o fracture
{resulting in complete faire of the implant) wwder even a minimal load. The present invention
pontemplates that an exterlor diameter root screw that is broader than the connector screw may be
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amployed {in contrast 1o that of the prior a). and due fo the overall structura! diferences, problems
facsd by the prior ant desigas can genarally be avoided

FR1 567 Aduditivnally, the very small diameter of the ront screw” componanis necessitaied by
the design of the prior sl also necessitalés that the single set of “connecior screws”™ {first
connentars} pravided by these appficstions: 1 seclre all three companents {the “head”, “root
sorew” ard abutment compontents) to sach other 1o be even strunturally fhinner than the “root
sirews” {as they must thread instde them), which, over tire, {or ever under initial load) potentially
could ad to thelr frachwe undsr lasd This would cause & separstion of all thres implant
conyitnents and g separation of he hwo endosesaus {in bone) camponents (he head comiponant
and the root sorew) within the‘}éwbane,.

Biiabrsd Additionally, the sbutmert stage design of some of the prior st gpplicstions
dascribes projecting tubss on the hottom surface of the abutent which extend fireugh the temal
pore holss in the head companent in order to refate these components ¥ sach othen This design
feature as spectfically desoribad in the context overall of the prior art application may further it
the maximum possible diameter of the connedlor sorew(s) used, and may horesse the Hkedihood
of the fracture and fallure of these implant components, above and beyond what has alresdy been
notad, when thess componenis would be placed under hoymal significant functional laadof the
posterior sections of the ypper and lower jaws.

FOSIS8) The following embodiments relate o the improved implant of Pat Apglication No.
POTABRGIDAE04SE, invorporated filly herein by reference, wheraln the head componsnt is of
substantially similar dimensions as that described in WO gt App. No. 2006/082810; U.E. Pat No.
2ROIIBOABE.

fo0158} n the case of a head component of substantially similsr dimensions as the prigr
appiications cited above, as only the connecior screw hesds to shids mmugh the htemal bore hols
of the head camponent of the presant invention and not the bone altachment componerit itself, the
improved waplart. acconding to various aspecis of the fsachings herein maekes possible the
avoidance of the above mentioned design dravwdbacks of the prior art-and allows for the use of hons.
attashment componeniis} of gz‘eatér' structural dismetsr withowt the nesd of a heatrest (largsr
diameter head section of the root screw mentioned above). instead the distal porfion  of the hone
attachment componsnt may  engage the exterior swface of the set rings ot the htion sirfade of
ihe head component {e.q., the bone atlachment camponent may be a root serew that s headises).
Additionally, the diamelsr of the connector companet ascording o some embodiments of the
present improved mplant can now be of greater diameter than the prior art applications sescribed
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above. This novel design of the present vention transiales Imto an implant that is structurally
soung and s longderm viabiity and dinical success as compared ta the high likelihood of
patastrophic clinical fallure ared Huss of the struchurally unseunid implanis of the applications.
described above,

fagises The novel head component according fo same embodimerits of the present
invenitiun deseribes design shements for the relating snd securing of the bone altachment
component{s) st & pre-dstermined angle to the head comparient (as was previcusly desoribed) and
which i at 3 differsnt. angle to the refation and securing of the separste ahuiment to the head
companent. The pre-determined angle of the relation and securing of the 1ol sorews to the haad
companient can vary based, for example, oh machining the angtes of both the lowsr saction of the
infamnal bore hole ahal holes(s; and the bottom exterior swface indented set fng(s) whils kesping
e upper section of the Intemnal bore shaft holets) mainly vertically straight. In the cass of “multi-
rooted” {e.g., having two or three bong sttachment componants) implants sccording o the
taachings hersin, thess angled ssolions of the imemal bore hole shafts can vary within the same
heatd component. This means that sach of these mulliple bone aflachment components can be
related and fightly secured to the head component with connector componeants at pre-determined
difering angles to each other at the tme of the insertion of these endosssous (in hons)
components 1 the fresh osteclomy (nitial implantation) or alternatively, in the root sockats of &
recently exfracted tooth, due to the novel design sccording to the teachings hereln which may also
include angied limiting seat flanges incorporated in the Jowesr section of the angled ihternal bors
note shafls of the bead compohent to limi and fully seat circumferentially the sorew head of the
conmecior componenis (first connactors). The prior st applications desaribed above do not aliow
for any of the sbove capabiliies. In particular these applications do ngt incorporate i thele hesd
ocomponent design an internal limiting flange {rest sesll for the screw head »f the ctnnsctor
somponart to seat down anto at all, and so-do notaliow for the head companent and roof acrew to
be tightiv secured to each cther al the time of Initlal implantation of these two endosseous {in bofe)
components info the frashly mrepared bore preparation (osteclomy) or alternatively, in the root
sockats of a recently extracted tosth. This 5 8 major drawback of these applications for the
reasons that were described earlier,

[o048Y; in beth the delaved implating surgical technigue and even mors 0 in the surgioal
teohnigue known as immediate extraction-immsdiate implant surgical technigus, the novel design
of the present implant system offers the ahility for the practitiener to review his diagnostic data on
the patient {radicgraphs and OV scans of the jawbone) and choose prior to surgery the specific
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head componsnt (which mimics the fost root tunk structirs of the extracted tooth) that will aliow
for the sesuring 1o i of multiple bone attachment componanis, which mimic the structure of the
sxtractad roots {wharein sach bone aftachmant component may be of the same or different
diameter andior length). at ssme o different pre-determined angles hal most closely mateh up to
the natural angled root socket vaids that will remain n the recent eodraction site} when the
unsalvageable mulli-rocted malsr is extractsd or {in the delayed Implanting teahnique) which will it
ints fhe targst bone site most sasily without danagihg hearby sensitive anatomical strustures such
a5 the Mmexilary {upper jaw} sinus and the inferior alvediar nerve in the mandible. Thetefure,
reduced drilling, substantially no drilling, minimal driling or even entirely no driing would be
requirad mior 1o the inserting of the improved multivootsd implant of the prasent ihvention into the
fresh extraction site sackets. Buch reduction in necassary drilling preparation t the favgst bone
sits further transiates iInto 2 potentislly reduced or minimal amourt of post-operative pain for the
patient, potentially reduced healing time; 2s less bore needs 1o “fillin” or adapt {osseointergrate-or
heal) around the improved implant of the present invention, or both, Reduced nealing time means
the implant can also be Yunclivnally foaded” (chewed on with the crown glued onte Hs abulrent}
mich sooner than was praviousty possible, None of the previously described prier art applications
contging these festures. and capabllifies.

Fo0163f The novel surgical guidance and delivery system of the prasent invention desaribed
gbave i gocomplished with the folfowing novel supgical method ahd novel surgical tools for
scurately prepating the ostectomy {(bone preparation) and inserling and assembling {securely
connacting to each ofher) the implant components of the improved implants of the present
invention.

Jitieaginy] Pramsion Implant Swgical Guidance Systent I ovder to retate and control the
dental handpiece. {drilh) to the ostestomy fwhich will be descrbed beloews, 8 nowdl removabls
handpiece adsplor difll guide sleeve is attached to the ‘head” jwarking end) of the dentel
handpiece. The guide sleeve’s ring of tube may have o slot cut in iy side for the easier insertion
and removal of the denial handpiess from #. The guide sleeve may have a hole or charmngl cut info
= ring, which prefersbly s sufficient for the unimpeded flow of Irrigating solution form the drill
head. The irigsting solidion may be emplaved for heat reduction, for removal of ground bene
particles debriz from the osteotory, or both, whils drlling it the farget hone sife. The guide
slesve preferably is such that it allows the following described steps to be performed.

fo0164} The osteotomy (one praparation using the delayed implarting procedurs previously
dasoribed) may be prepared in g pheralily of distingt and different stages inchuding = first stage and

33



WO 2012/106397 PCT/US2012/023436

a sacond stage: The first stege may nciuds one o any combination {&.g.. allt of the followiry
steps: praparing the top {distal) portion of the ostectomy at the farget bone site which will allow for
the accurate endlor precise insertion of the head somponent into it (which may be accomplished
using the swrgicsl jig described above with the head companeryt drill guide altached to ) and
inserting a milling-iype deéntal aiill bit into & dental handpisce to which the handpiece guide sleeve
Mag hasn stached or atternalively the handplers guide slesve may be pre-sttached onto the head
cormponent drifl guide ring (Ffiest drilt guide) and the hand piece il then inserted inlo this assembly.
FoR165] The: practitioner may place the preparad handpiecs drill over the agsembled surgoal
fig {whtich preferably had besn placed and  positioned in refation to the cregtal height snd buseal
and lingual plates, and secured over the {sigel bone site), The practifioneg’ may engage the
hardpiece guide sleeve. orto the head component drill guide ring of said assembly. The practitionsr
may slide the handpiece guide slieeve in a downward dirsction while the diifl is on. The handpiece
cuitls sleeve may be slid vertically down a specified distance on a &l guide ring or wise untll its
fimiting step festure encounters the limiting stop of the head componant drill guide ring. This may
ereate the inltial controlied gilot depth cut into the Wrget bone. The prachitionsr may then move the
handpiscs,_which preferably is still connpcled vis the sleeve guide o the head component drill
gdde ring. alovy the sliting tracks of the ring assembly either hortzontally forward or backewerd.,
Fp0168] As the head componert dill guitle slides generally horizontally slong Hs tracks
{whinh preferably is securad to the jig platfory), & gensrally ovabshaped hole may be created as
the milling drill bit engages the bane. (it will be appreciated that tracks that arg not straight may
result in a hole having & diferent shape, such a8 a Kidney shapel. The maximium length of the ovi
may be controlled based on the length of the fratks of the head component drifl guide and the
ciameter of the milting drill bit. In this manner the depth, shape and dimensions of the upper {distal)
portion of the ostestomy may be acourately controlled and accomplished by the surgical guidance
system with & minimel amoeunt of wbration to the surgical jig. This novel and improved method for
praparing this segment of the ostentomy over the milling method used by PCTAR 2010/050458 by
the same inveritor, is advantageous as § may significantly reduces the potential for dislodging the
surgical jig fram its previously Secured posifion over the target bane implant site.

FO0187] The practfionsy may next insert the head component template (first lemplatel.
placing it into the prepared oval hole {first stags of the ostestomy) in order fo cheek the shape,
depth of this first upper {distal) section of the bone préparation, the even flatness of the bony floor
of this. ugpser partion of the osleptomy, or any combinalivn therecl. if requi red, pne o more 'of the
previous steps may be repeated or oftier remedial steps may be taken until the first stage of fhe
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ostactomy has a desired shape andior size. The process may include a step of removing the first
drlil guide frorn the surgicsl g, e.g. afler the first section of the cstectiomy has beean tomplsted
angior checked for ancurasy of preparation.

Foo158; The process may include @ step of sttaching the bore shaft drill guide assembly
{second drill guide) at e specific location onte the surgical fig. The practitioner may at this stage
place a standard drill bit for driling bore shafts into 2 dental handplecs {with its guide sleeve ring or
tube il attached o i), and msy engage the bore shaf il guide assembly. The process may
nchide 8 step of stiding the handpiecs guide sleeve in g dowrward direction whille the i} is on,

The handpisce guide slavve preferably will slide gensrally verfically down in an angled or straight
diraction & speciiied distance until its Hnitng step featrs sncounters the limiting stop of the bare
shafl il guide rng. The baré shaft ring or fubs may be protiuced & Sifferont angles allowing Ter
the preparation of varlously angled bore shalts, I such manner the lower {proximal) portion
{second stage) of the osteotomy may be prepared yielding an asouraiely angled or straight bore
shaft of specific diametsr and depth. The dismster and depth of the bors shafts may be shersd by
inseriing into the dental drill differam diameters or lengths of the anilt bit (e.g.. untl a desired
giameter andfor depth s achisved).

Jo0188) i the lower {proximal) portion {second slage) of the ostestomy requires a sscond
bore shaft preparation {10 sccomynodate 2 ssoond bone attachmeant componant of the improvad
multi-roat nplant of the present invention) then the bore shaft drill guide sssembly way be
removed from the surgicst fig, rotated 180 degress and secured back enie the surgical fig. A
second bore shaft may be prepared in like manner (0 the first bore shal and at a pre-determined
distanne and angie relative to the first bore shaft that preferably is controlied by the new position of
the bore shaft drilf guids assembly and the deill bit chiosen by the practitiones

o010} To prepare the second bore shaft at an entirely different degree of angudadon than
the first bore shaft, a different hore shiaft delil guide assembiy whose drill guide tube s made at a
different angle than the first bore shaft drill guide may at this stage be used for this surgical step.
Kg such, the provess may indlude a step of replacing the bore shafl drill guide assembly. it a third
bore shaft af yet a diffsrent angle and location is required, then a different third bore shaft dril
quide may be attached, énd a third bore shall may be drilled.

FoQe7e] The process may include one or more steps of checking & bore shaft with the bore
shaft template, 2.4, by placing thetemplate inte he lowar {proximal) portion of the ostectomy. This
step may nciude chacking the deptht of one or more hore shafts. The bore.shalt tamplate may have-
rotohes.or pthier markings [e.g., on its side) that correspond to depths {e.g., inunits of milimeters),
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FoeE7ey Lince the ower (proximal) portion of the mulib-slege osteotomy has been checked,
the firgt stage and ssoond stage of the' bDone preparafinn of the present wertion i now
accomplished, i will be appredialed that one or more additional stages may be weed in the
ostecdomy. Howevar, an osteotomy having sxaclly two stages i preferred. When the osteotomy is
somnieted, B8 now ready for the ascurate ifserfion and ralaling 1o sach other of the endossdous
implant companents, such as an improved implant acoording 1o the teachings herein.

o073 Pracision implant Componert Delivery Sysfern: The precision implant component
dedivery system s auch that ¥ allows Tor one or more {g.g.. all) of the following desaribed procaess
steps fo be emploved. The process may nclude & step of bringing the root screw driver that hay
baan atiéchecé {0 & bone alfachmen! component vis s engaging slemanis 10 the carrespanding
shgaging elements on the head of the bone attachment component. The rool sorew driver may
further be secured 10 the bong aftachment componsnt vis sorewing e novel separate inher seraw
inte the inner threadsd bore hole slasve of the bone attachment compongni. The bone atiachment
componett may be nserisd e the bwer portion (bhore shafty of the already mepared two stage
ostentony. The engaged novel Insr sarew of the rool screw driver provides for graater ongie
forge when gsorewing in the bone sttachmant component inte the bone bore shafl, or alternatively,
i thie root snokets of a recertly exiracted woth.as well as preventing the undesirable “unscrewing”
of the root screw from the prepared bore bore shafl when the root screw driver i disangaged from
the root sorew {by unthreading the inner sorew fram the threaded bore nole of the root sorew) after
the root sorew has been screwsd into the bong bore shaft preparation.

[O0t74} The process of nstaling the implant maly include @ step of inserting the atfached
root serew driver component into the bore shaft drill guide assembly that is sttached to the surgicat
fig and strewing down the bone aﬁj‘aah&;ent cpmponent into the prepared botie bore shafl until the
drivers limiting step engages the Imiling ster of the bore shaft drill guide tube. In such manner the
bone attachmant componsnt may be placed accurately at the proper snygle, lecation and depth inte
the jower {proximal) portion (second stage: of the ostectorny, This accurste placement of the bong
attachment componeniis) may be.critical to allow for the ater precise and intimate relgtion of said
distal endls) of tha bone sttachment component(s) to the mesial surfsces {hottom} of the head
componsnt,

JO01T5} The process of Installing the implant may include a siep of inserting p tha roct screw
emplate ido the upper portion of the ostectonty 1 chacok the exadt height, angle, and location that
fha top (distal end) surface of the bone attachment conponert *sticks up” inte the void of the upper
seotian of the osteotomy abuve the bony floor of said section of the bone prepgredion (thie height
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shoult ideslly correspand to the angie, depth, and location of the indantad sef rings on the exterior
undersirface of the head camponent once aaid compenent & to be plased onto the bone
atlachmant component{a)}. If these pants are not accuratsly related to each other, & misrogap may
he oreated belween these two implant compansnts. Such a misrogap could possibly stiow for
rrisro-infiitration of pathogeric bacteda and bone loss arowwd these implard pants, an undesirable
resull &y has praviously been desoribed,

Jonirel If necessary, the bone attachment component's height may be adjusted using the
rot serew driver and chacked again with the second fomplata. Once # has bean determined that
alf the bohe attdchment component(y) sre scrawed Inte the bore shafl{s) at the exadct proger height
and thetr resbedctive heights are even with eady ather, the head component indented undersutiace
set ringls) wmiay be ﬁ@&iﬁmn@d over bong affschme®t componeniis) and the head campansnt may
b fuserted o the upper (distal) section of the osteotamy. of aliernaiively, the roat trunk void of
the recently sxbracted tocth, and secured I & very htimate and tight maoner o the bons
attachment componeni(s) with the canngctor components{s}, o seowe the implant componsnis of
the present invention into the jawbone (endossesus implant camponants).

Fld oy Ahernatively, o sawe lme, afler dilling each bore shalt, 3 bone aftachment
compaonent may he screwed into the freshly prepared bore shafl, checked for s posttion with the
teraplates provided, and then the first bore shafl Jrill guide s replecsd by 8 new bove shaR dsj%’ié
guide fo prepare the nexi bore shall info which the next bone stiachment componsat may be
sorewed in with the root sorew driver and both bene attachment compongnis  mal then be chacked
to each other {s.g., prior to placing the head component over them and sorewing the head
carnpongnt ightly down onto them, so that the head compenant is drawn in a compressive state).
FOR{ 78} The process may include a step of placing & femporary cover soraw(s} in the uppsr
{cistal) portion of each bore hole(s) of the head component. Preferably, the temporary cover screw
sufficiently covers thw bare hole so that n-growth of bone in the bore hole Is rediiced or mere
preferably prevenied {e.g., while the bone adapts {0 the hserled implant {peseo-nfagration)).
fO0178} A the sams visit or at & subsequent visit $o alfow for cesecintsgration) an abulment
may be securad ko the head somponent using the abutment screw(s). A ciown may be fabricated
and attached using common technigues knewr in the dental field,

FOIBO} n various aspects of the present inventionh, & temporary {swglcal stage) connactor
sorew may be fited between the head component and the bone attechrment component which s
replaced sfter hegling (ossec-infegration of the head comporent andfer bone allachment
componert) with a final (prosthetic stage) cormector sarew. The final connsetor screw may be used
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to oonnect and fightly securé an abutment fo the head component and the bone atlachment
companent. '
fooige] The drawings herein, though net hecessarily drawn 1o scale, are part of the
teachings herein and depiol examples within the scope of the general feachings. Even § not
pxplicilly recitad verkally, the drawings are contemplated as part of the teachings herein for, among
other things, the relative positions of the various features shown, the general gepmetries shown,
the relatively proporticns shown, the genersl orentations shown and fhe fike Even ¥ nat
spacificatly stated. varialions o the embodiments of the sxamples in the drawings are
contemplated as within the scops of the teachingy. For example. wrless otherwise dpparent fron
the feachings, reletive proportions may vary (&g, by 20%, 40%, 0% or more than s shown},
curved surfacss depiciad may include one or more at surfaces, fial surfaces may ncluds one o
migre curved surface, ar any combination thereof,
fRe183; Refarenee I8 now made to FIG 12 i & cross-section profife sketeh of & roat sorew
design 42 of the prive ant whareln s depicted Hs larger diarneter hear with imiting bottem surface
step 42a. it body 43 snd the diameder of its body, 43¢,
FODTIRY Fiz. 1h is a cross-section profiie sketches of another root screw design 42 of the
prior art wheraln is depicted iis larger diamater head with Bmiting step 434, an intemal sleeve 430
with site waills 434, ang a body 43k, Alse depicted is the diameter of the body 432 which has the
samg dirnevision as the diameter 42¢ of the prior art coot screw 42 depidted in PIG s
foateds} FIG. o is a crosse-gection profile skeich of FEE b {prior art) which has bessn
modified by thickening the kody of the ;xiér art root screw 43 of FIG da by adding the areas 44
both side walls atong the entire body 423k of the prier art roof sorew 43,
fooiBs; FIG, 1 is & oross-section profile skeich of FIG to {prior arth which has been further
modifisd by cross-hatching the Bmiting step head 432 35 areas 44, further delinesting the two
areas 48 on both sides of the inner walls of the internal slesve 430,
fooiaa) FIG. 12 is a cross-section profile sketoh of the ront screw of the present nverttion
st showing madified areas that remained after adiing sreas 44 andd removing areas 45 and 46,
foo¥gyy FIG. 1 is & cross-section profile sketch of the root screw 48 of the present invention
whersin is depisted the side walls 48s {which are thicker than the side walls 43d of thie phor art)
the internal sleeve 47 {wﬁiﬁh s wider than the internal sléave 43¢ of the priey art .43}' and the
diarneter of the body 48 {which v widar thaiy therbody 48 of the prior ard 43},
fog1an} FIG. 1g s a erovs-sestion profile sids by side comparison of the prior arl rool saew
43 and the oot screw 48 of the roat screw of PCTAB 2010/050486.
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Jeei88y Fifs 23 is » cross-section profile sketeh ilustrating the prior @t root screw 42 of
narrow diamster 50 of the connecior hole 480 wilh its head 4%z resting internally on the fimiting
circumferential flange 49a of the cormestor hole 48b of the head component profile 49 and showing
the relation of the prics ant root screw component 42 {0 the prior ant head component 48 Also
deplcted is the internal diametsr 50a and gxtermal diameter 50b of the prior art head component
48,

FORi8s FH3 2b e a oross-section profile skefoly Hustrating anather prior art roo serew 43 of
a natrow dlameter 30 of the conmector hole 48b with s head 433 resting intemally on the limiting
siroumierantial flangs 488 of the connector hole 48b of the head nomponent profile 49 and showing
e relation of the prigr ad root sorew comporent 43 o the prior art bead componant 48 Also
depicied i& the same intemel didgmeter 50z and sxiemal dlamster 50k dimensions of the prier ant
head component 48 of FIG. 2,

fopigsy FIG 2¢ 15 a oross-section profile sketches Hustrating the relation of the head
companert profife 39 to the 100 sorew comporient prafile 36 of the improved implant of the presers
invention whersin is depicted the large diameter 40 of the rovts screw profile 3B and ihe greater
thivkness of the side walls 365 (as compared to the side walls 31d of the prior an). Alse depitted s
fhe arens 30k which will be remaved o expand the diametar of the connactor hole 372 as weall as
the same nternal dlameter 402 and external dlamster 400 dimensions of the head component
profiie 39 of the referenced [ior art patert POTAR 20080488 as was sestin the prior arl head
component 37 of FIGS. 22 and 2k,

footad FIG. 20 = 8 cross-ssction profile sketches Hustrating the relation of the head
component profile 51 1o the root serew componeit 48 of the referenced prior patént FOTAB
20100504568 wherein the intermal sleeve 47 is of greater dismeter than the ntermal slesve 430 of
the prior art roat screw 43 of FIG 2B, Also depicted is the hew limiting drcurrderéntial Bange profile
5te and the larger somnedior hole diameter 51d fcompared to the connesior hole 48b of the prior
art root screws 42 and 43 of Fit's 2a and 2h,

JFRRi9st Fi5. -3z i g oross-zection profile sketeh Bustrating the prior aif relation betwesn the
head component 48, the priof art root serew component 43 and the prior art conhector screw 53
that secures these two compohents to each dther, Also depivted is the extemal dismeter dimension
50k of the head componant 48.

fooeedd FiG b is a cross-section profile sketoh iflustrating the relation between the head
covnponant 81, the root scraw camponent 48 and the connactor sorew 54 that seoures these two
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compuneits 1o sach other of the referenced prior patent PUTAB S010/050486. Algo depicted is the
same extermal dimersion S0b {(sesn in FIG. 3a) of the head omponant 51

FoQI8s; FIG 4a is @ length-wise oross-sectional view of the prior art dental implar whetein
are depicted the root sorew 1, the head component 2, the abulment 3 and the connector sorew 4.
fonte8) Fia 4b fs a length-wise cross-ssctional view of dne smbediment of the dental
imiplant of the prior art PCT/IB2070/E0458 of which the present invention is in part a derivative
thereo! wherein s depicled the root sorew 1, the head compenent 2, the upper segment of the
internal bore hole shafl 2a. the lower segment of the internal bore hole shaft 2b, the lintting seat
cirourferentiat flange 2r of the lower segment 2b, the connector sorew 4, the abigment 3 ang the
abutment sorew 8. FIG 40 is a lengthrwise oross-sedtions! view of one swibodimeant of the present
mwention whelsin ara depicted the head companent 2, the Himithg seat cireumferentiat flangs 2r of
the internal bore hole shalt 2o, the root serew 1, and the lemporsry conneotar screw {surgical
stage! 4a.

Foo1e¥] FIG 4d is & jength-wise wross-seofional view of ane embodiment of the pressnt
invention wherein are depicted the head! componernt 2, the limiting sest oirsumferential flange 2¢
af the internal bors hole sha®t 2m [[Not marked i figursl]} of the root sorew 1, the abutment 3, and
the final connsster scréw (prosthetic stage) 4b.

FORYRE] FES. Ba i a2 length-wise cross-sectional view along the bucoodingual (cheek to
fongues} axis of ong embodimeit of the endosseous (in bong) components 8z of ane embodiment
of the denital implent 8 of the present inverition wherain are depinted the hwad component 2, the
fimiting seat sircumferantial flangs &1, the smaller dlameter distal neck ta and threaded internal
bore hole steeve 15 of the root screw, and the temporary connector sorew {surgical stage) 4a.
FoRiss FIG 8b iz a length-wise view aleny the mesio-distal {front fo back) axis of one
ambodiment of the endosseous componenis 83 comprised of the ool sorew 1 and the connsglar
soraw 2 of the dfental implant §-of the present invention.

fonz06; FIG. Be'is a length-wise view along the buscoingual {chesd to tongue) axis of one
embodiment of the derdst implant & of the pressat invention,

Jrleriin FIG 5d 18 a length-wise cross-sectional view along the mesio-distal {front © back)
axis of one embodiment of the endossecus components 8a of the dental implant § of the present
irrvention wherein are depicted the ot ol slois 23 on the iop (distal) surface 21 of the head

component 2.
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FOORG2} FIG 52 is a length-wise cross-sectional view along the bucco-ingust {nheek o
fonguel axis of one embodiment of the antire dental implant @ induding, the abutment 3 of the
present invention Wherein is depicled the final {prosthetic stage) connector scraw 4b.

fou205} FiG. 5f is a length-wise view along the mesio-distal {front fo bagk) axis of one
enbadiment of the entie dental implant & of the present invention whersin are depioted the
eridossacus (i bone) componants §a and the above the bone el abutmert 3.

Jegeriin i FIG. Bg is 8 length-wise view along the bustosingual {cheel o tongue) axis of dne
ainhadiment of the entive dental iplant § inchuding the abubmert 3 of the preseht invention.
fo02a57 FIG 8 & # lengthwise crosesectional view along the mesio-distal {front to back)
axis of ans-embodiment of the enfire dental imphard § of the present Invention wheren sre depicled
the limfting seat sirdumfersntial flangs 3a of the abutment 3 and the threaded internsl bors hole
sheave th of the root sorew 1,

et FIG. 8 8 3 top view of ohe smbodiment of the head component 2 of the presant
irvention whersin are depicted a raised border 2t on the top surface 20 & countersunk center ares
Jv, arul an interna! horizomal multi-lobed petal locking stement of the hsad somponat 2.

FO0307} FIG. 83 i a cross-sectional view along the mesio-tistal axis of PCTHB 2010/080453

. whigreln are dspicted the upper section 2a with s threaded internal walls 2e of the internal bore

hole shaft 2m, the lower section 2b with s Imiing seat circumferantisl flange of the internsl bore
hole shaft 2, the progimet (bottom) surface 2k, the distal ttop) surface 3 the extamal side walls
25, with microgrooves 2g and g bevelad superior sdge 2 the Insel sef ring sockels 28 In Hs
prostmal surface 2k and the narrower dismeter segment 2¢ of the iower section 2b of the head
compongant 2.

Jooz08] FIG 8b iz cross-sectional visw along the mesic-distsl axis of ope embodiment of the
head component 2 of the present hvehtion whergin e depicied the internal bore fwle shalt 3m
with s upper section 2a with ity threaded irternat walls Je, the lower section 2b which is angled in
relation tp the upper sectioh 2a, the area that is left unthreaded 3p and angled area Zh of the upper
sanfion 2 which aligng for manufaciuring purposes with the sarmis angle as the lowsr sechion 2,
the inset set ring sockets 2d angled {o match the angle of the lower seclion 2b above i, with s
angled rast seat ‘Eé, the limiting rest seat 3r of the lower section 2b to limil the head of the
connector sorew 4, the larger diameter 21 of the upper segment of the lower section 2b and the
smaller diamster 2o of the lower segment of the lower saection 2b.

fep208} FIG 8¢ s oross-sectional view along the mesio-distel axis of yet a fufther
smbodiment of the head component & of the present invention wherein are depicted simiiar
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features as those depictad in FIG 8b with & change b1 the shape of the insst set ring seckets 2d fo
a sphetically concavée shape of the clroumferentisl imiting seal Jw..

FO02I67 FiG 7a is an angled front view of one embaodiment of the root screw 1 of the present
invention whersin are depicted cut-outslots 12 in the inner fip of the spherically convex shage 1,
and the internal bore hole siseve 1k

foozsi FIG. 7h is & side view of the embodimant of the root screw 1 of FIG 7a whevein is
depioted the profile of the convex spherical shape 1f of the distal end of theroot sorew 1.

feasty FIiz 7o ie g top view of the smbodimest of the root screw 1 of FIG Ta wheren are
depicied the cut out slots ¢, the spherically convex distal end 1, and the internal threstded borg
hole gissvs 10

FODS 13 FIG 7d is an angled front view of another smbadiment of the root sorew 1 of the
present invention whereln are depicted the smaller diameter neck 1a, the petal-shaped connecting
stemeant 1d, the dirmumfsrential limiting seat 1y of the top of the neck Taand the spharically conhvex
paflar te.

o024 Fis Ve is 2 side view of the embodiment of the root sorew 1 of FIGL 7d wharein are
depisted the neck 13, the spherically convex sallar te.

FOO215E] FiG. 71 is & wop view of the embodiment of the ool sorew 1 of FIB 7d whersin are
depicted the imemal threaded bore hole slesve 1, the beveled lip 1h of the mer lip of the
threaded bore hole sleeve 1k, the poial shaped connector slament. 1d, and the ciroumiberentis
Hrndfing seat 1g of the top of the neck 1a.

foRzvgy FIiG. 7g s an angled sidefbottom view of the hegd componast of FIG 8b whersin
are depicted the inset sef ring bore hole collar 28 with itz spherically concave dreumtsrential
Braiting seat contour 2w in the proximal {bottom] surface 2k, and the microgrooves 2g cut ivte the
sice walls 2,

FoORET] Fits 7h s an ahgied side/botfom view of the head component  of FIG's. Sa-5h
whereln are depictéd the petal shaped cohnector element 20 which lies in the lowsr ssolion 20 of
the internal borg bole shaft Zm, and the insst s&t rikg bore hole coltar 3d with s spherically
concave arcumferantial imiting seat contour 2w on the bettom surface Jk

o018} FIG. 71 is an angled topdside viaw of the head component of FIBs. 5a-5h wherein
gre depicted the cut outs 25 on distal strface 3, the petal shaped cornestor alemeant 2x wivich liss
in the bottom of the upper seclion Ja of the intemal bore hole shaft 2m. and the petal shapad
sonnector elemeant 3¢ which les & the boltem of the lower seclion 2b of the internal bore hole shaft
2m. Of vowrse, ather shaped connector slements may be used.
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feaRis) FIG 82 s side view along the mesio-distal axis of one embediment of the entire
dental implant B of the present invention wherein are depicted the angled oot screws 1, the oval
head companent £ with its cut oul slots 25 10 recsive the positioning/retentive pins 3% of the oval
abutment 3

foneen FIG 8h is & seethrough side view along the mesio-distal sxis of one embodiment of
the enfire dental implant 8 of the present mwertion wharein are depicted the angled roo! sorews 1,
the conmector sorews «, the oval head component 2, the oval abulment &, and the head Sa and
threaded hody 5b of the abutment screws B,

Ftrierad FES 8¢ s @ semi-transparsnl &de visw along the mesin-distal akls of another
embuodirment of the entive dedtal implant § of the present invention whetein are depicied the angled
ot serews with spherically canves distal end 1) the spherically soncave circumferential limiting
seat 3w of the inset sat ring 2d of the headd pomponerit 2 inte which the matching convex distal ang
1 of the ront gorew seats, the concave bottom Sc 1o the threadsed body Sb of ihe albutment screw
Sand the concave prujecting gingival collar 3b of the abuiment 3,

0328 Fis Ga tlustrates three different views of one embodiment of the head component
drill guide assembly 8 whersin ars depisted the drill guide ring 8a, the cut out sliding tracks 8d of
the base &b, and the side cut out 8¢ of the dudll guide ring 8a and the drill guide hols 8e.

fOGE23 FiG Ob Hustrates four different views of one embodiment of the bove shaft diill guide
aseermnidy © whereln arg depicted the angled drill guitle ring 91, the side oyl out sicts 9¢ of the
angled drill guide ring Sa, the attachment cut outs 8d i the bass 9b, the angled surface 9f of the
basea baneath the drill guide ring B2 and the. drill guide hole Qs

Fouz24 FIG 108 s 8 side view dlong the mesio-distal axs whersin is depicted one
smbodiment of the surgical jig 7 1o whinh has been ailached the head component ol quide
assembly ¥ and a dantal handpisce 18 with & miling drill bit 17 inseited in'it above the handpiece
drfil guide steeve 14, Alse Hustratedt are the sdiacent teeth, the premolars 25, and the molar 28,
fB0R3E} Fiz T0b s & sids view along the mesio-distal axis whensin is dapicted one
embodiment of the sugleal jig 7 to which has been atteched the head componsemt dhill guide
assembly & and a derdal handpigcs 18 fully inssried intd the handpiece diill guide slegve 14.
fon226; FIG 10c i & side view along the mesio-distal axis whersin s depicled one
embodiment of the surgics! jig 7 fo which has been atteched the bure shaft drill guide assembly @
and a dental handpiscs 16 sbove fwith 2 twist drill bit 18 Inserted o it

[OESTY FIG R B o2 side view slong the mesio-distal axis whetgin iz depicted one
snidinentt of the surgivat ig 7 10 which has been aftached the bors shalt dil guide assembly &
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and ong smbaodimant of the root sorew driver 37 with an stlached  root sorew 1 abave 2 bare
shaft drill guide 8.

{00228} FIG 10e I8 & side view along the mesio-distal axis wherein s depicted ong
embodiment of the surgical iy 7 1o which has been aftached the bore shaft drill guide assembly 8
and one emibodimant of the raot screw driver 37 with an atlached root screw 1 fudly inserted into
the bove shaft drill guisle assernbly © undl the limiting stop 38a of the body 38 of the rout screw
driver 37 is resting onthe top of the ring Sa of the bore shalt dnll guide,

Fea238} FIG 10f is » side/batiom view slong the mesio-distal axis of one smbodiment of the
ghdment 3 of the present invendion whersih are depicted an exisnding neck 3o form Bs proximal
{pottom). swrfase 3, an inner bore shaff 3, s limiting orctunférentinl sedf 3y, & petal-shaped
sonnecior slement J3d which will engage a melthing petal-ghaped connetior sléunat 2x &F ong
efnbadimernt of the head component 2 which i Hustrated in FIG. 71

FOO33W FIG g is a side/botiom view along the mesio-digtal axle of anothsr smbodimant of
the abutment I of the present invention wherein are depicted & gihglvel caller 3h
msitixmmgmwmiva ping 3h, and the inner bore shafta 34

FoRR3E FIG 10h is a top view slong the mesio-distal axis of another smbodiment of the
ashutment 3 of FIG 105 wharsin are depicted the imiting croumdsrential seat 3a onts which seats
the head 5a of the abutment screw §, the inner bore shafts 31 the distal (top) swrace 3, and the
cut put 3k between the inner bore shafis 31

Fonas2f FIG. Hiais 2 oross-sectional lengih-wise view of the dental handpisce head 18 with
a milling orifl bit 17 inside it and with the handpiece difll guide skeeve 14 attachad to i, fully
ehgaged on an embaodiment of the head component drill guide ring 8a of the head compoanent drill
guide assembly § and Hustrating the inilial pliot depth drilling hote 40 for the upper segment 153 of
o embodiment of the two stage ostentpmy 15.

00233 FiZ 11b iz a cross-sectional length-wise view iltlustrating the sliding 41 of the head
component drill guide assembly & which alfows the mifing dilll bit 17 to mill & specific dimensian
and depth oval upper (first stage) segment 15a of the two stage osteoiomy 18,

FRoR34Y FG 112 is a cross-sectional lsngth-wise view flustrating the handpiecs head 10 with
a hore shaft twist drill I8 inside it and with the hendplece drill guide sleeve 14 aftached to i, fully
sngaged o over an embodiment of an angled hore shak il guide assembly © preparing the first
bore shall 15b into the bony floor 33 of the dpper segment 15a of the two stage ostentarhy 16
{which now bacomes the lowér second stage segment 15bof the two stage ostectoray 15).



WO 2012/106397 PCT/US2012/023436

fooz3s} FiG 114 is a sross~sectional lengthvwisae view Hlusirating the handpiece head 18 with
& bore shaft twist drill bit 18 inside # and with the handplece il guide sleave 14 gtlached v i,
fully engaged on ovel an embodiment of an angled boare shaft drill guide assembiy 8 preparing 3
second bore shait 15b inte a different lacation (in relgtion to the first bore shalt 15b) of the bony
fioor 33 of the upper segraent 15a {of the two stage ostectomy 18) at & different angle to the first
bore shaft 18k of the lower segment of the two stage ostectomy 15.

RN FiG 1le i g cross-sectional length-dise view Hustrating the natural lower molar
axtraction socket 28¢ whereln are deploted the roat trunk scoket vold 26 and the roat sockels 28b
it & section of the mandible 10 and the inferior alvealar Herve 85,

FoRas?y FIG 11 s a cross-sectiong! lengthwisse view hustrating the bead conyponant 2 s
o angled font sovews 1 sesourdd to sach other within the extraction socket 28¢ of FIG e
whetel are depicted the inferor dlveolat nerve 5§ in the section of the mandilde 18,

ORI FIG 12a is 3 orpss-sectional lengih-wise view dlustrating one embodiment of the
ront sceew driver 37 engaging one root sorew 1 with its nner sorew 39 while being fully inserted
e the bore shaft drill guikde slssembly 8 and sorewing the root screw component! 1o HS proper
location, angle and depth in the previcusly prepared bore shaft 18b af FIG. 1o

o038 Fi3. 12b is & aross-sectionsl length-wise view fHustrating one smbuodiment of the
head componeri-roct soraw depth template 36 fully inserted into the wpper segrment 158 (first
stage) and seated down onio the top (distsly surfages of the roof sorews 1.

002407 FIG. 120 v a oross-sectiona! length-wise view Hiustrating one embaiiment of the
mti-root endosseous components of the implant & of the present invention wherein the head
compoanent 2 has been fully ihsetied into the upper segment 152 dirst stage) of the two. stage
asteotomy 15 and placed intimately over the top sufaces 1a of the two sngied root sorew
componants {and secured 10 them via two connector sorews 4 dngled to the same orentation as
the rool screws 1,

002481} FIG 12d is 2 crossesections length-wise view lustrating one embuodimeant of the
entite multi-root inplant 8 of the present invention wharein the abutmernt component 3 has besn
positionad over the head camponent 2 and tightly secured fo i via two abuthent screws B

FO6248} FIG. 132 is & top view along the mesio-distal sois of the surgical jfig 7 placed on &
segment of the mandible 10 wherein arg depicted the target bone site 11 as seen through the
platform cut out 7b of the swrgical jig 7.
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For243} FIG 13k is & top view along the mesio-distal axis of the surgical jig 7 plassd an a
gegroent of the manditde 10 wherein is depicted one embodiment of the preparad distal upper
portion 15a of the two stags osteotomy 18 of the present invention.

00244 FiZ 13c is o top view along the mesio-distal axis of the surgwal jig 7 placed on a
segrment of the mandible 10 whersin is deplcied orte embodiment of ore bore sheft 18b prepared
tto- the bony floor 33 of the  upper portion 152 of the two stags ostectomy 18 of the prassnt
invention,

FO03SE] G 13d is & top view along the mesis-distal axis of the swgicsl fig 7 placed on a
segment of the mandible 10 wherein is depicted one embodiment of two bore shalls 18b prepared
inte the bony foor 33 of the  Upper porlion 18a of the two staQe oateotomy 15 of the presem
invertion,

002468 FiG 1% s o top view along the mesic-distal axis of the surgical Hig 7 placed on 3
segment of the mandible 10 wharein is Jepicted one embodiment of top segments 1 of the twe
root sofews 1 sorewad into the two bove shiafts 15 prepared into the bony floor 33 oF the upper
portion 154 of the hwi stage ostectomy 15af FIG 13d.

Joneary FiG. 13 is a top view along the mesio-distal axis of ihe'gur‘gicai,iig T placed on a
segment of the mandible 10 wherelt is deplaied ong embodiment of the head connector 2 inserted
into the upper porfion 152 of the two stage ostectomy 15 and sitling divectly o top of the b rodt
straws T previously strewsd into the borss shafts 18b of FIG 13e.

Fpaiern ] FIG 14x Hustrates a lengthwise cross-sectional view of one embodimernt of the
body 38 rout screw driver 37 wherein are depicted the limiting croumferential seat 384, the nner
shaft 38h, the sids walls 38c, the angaging slements 38e, the nper threaded ares 38g and the
ciraumnferentigl sotaly 38F for g rubber o ring, nat Bustrated,

{02487 FIG. 14b Hlustrates = lengthwise cross-sectional view of the bady 38 of the root
serew driver 37 and one ambodiment of the intemal adjustable sorew 38 partially inserted into it
fop2agy FIG 14 dlustrates a tengthwise cross-sectional view of the body 38 of the rogt
sorew driver 37 and one embodiment of the inper adjustable screw 38 fully inserted. inte i

JoGEssy FIG 144 Hustrates the lengihwise view of another embadiment of the hody 38 with
its frmiting ciroumferential seat 38a and engaging snd 38e of the root sorgw driver 37,

fooaszy FiG e iflustrates the lengthwise view of one embodiment of the inner adjustable
soraw 39 of the root sorew diiver 37 wherein afe depicted the adjusting knob 39¢, the Lopsr
threaded ared 38a which engages the inner threaded ares 38g of the body 38, and the threaded
end segment 38b which engages the intermal threaded sleave of the root sorew 1.
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foUR83} FIG, 14 ilustrates the lengthwise view of ong embodiment of the ner mjustabié
screw 38 fully inserted into the body 3& of the root screw ariver 37,

Fo0254) FIG 14g Mustrates the lengthwise view of one smbodient of the ner adjustable
sorew 38 flly inserted into the body 38 of the root serew deiver 37 and o which has been attachedd
nae embodiment of the oot screw 1.

JoeREs} FIG3 14h lustrates the lengthwise view of another smbadiment of the body 38 of the
root sorew driver 37,

JOER2585] G 140 Hlustrates the lengthwise view of ancther embodiment of the inner
adjusiable sorew 39 of the mod screw driver 37.

Fo0257} FIG. 1) Hustrates the lengthwise vievw of the nner adjustable sorew 38 of FIG 41
flly insartsd info the body 38 of the rodt sorew dbver &7,

FORRER] FIG 14k illustrates the lengihwise view of the inner adjustable sorew 38 of FIG 14t

fully inseted into the body 38 of the root screw driver 37 ang o whish has been altached one
ambodimant of the rootsorew 1,

fonEssy FHZ 1410s a dose-up angled "see-dhrough’ view of o smbodiment of the bwo stage
osteotomy 15 wherain the threaded. body of ang rool sgrew component 1 has been screwad down
into ang of the angled bore shafts 18b and the top angled portion of the root serew 1 is sitting in
the emply void {above the bony fioor 33 of the upper segment 153 of the two stage ostestomy 15,

fagzady FIG t4m & a close-up top view of the two sfage ostestony 18 with fwe
embodiments of the ool sorews 1 fully screwed into the bore shafls 15b and the distal {fopd
poions 1 of the raot screws 1 sitting above the bony floor 33 of the upper portion 182 of the of the
two stage osieotomy 15. Also. depicied are the side walls 22 of the upper portion {5z of the two
stage gstectomy 18

FoaRet] B3 182 is a topfside angled view along the mesicdistal axty of ong embodiment of
the surgical jig 7 wherein are depicied the platform cut out 7b, the clamping arms Yo, the platfarnm
top swrface Ta, the retentive cut oul holes 21 for the placement of dental compusite material, the
swiveling locking knobs 20 with thelr threadet separating platforms 24 and the adjustable bony
plate positioning elements 19

{00263} FIG. 15b s a topiside angled view along the mesic-distal axis of another
amibodiment of the surgical {ig 7 clamped {0 @ ssction of the mandible wherein are depicted s
platform top surface 7a with bvo cut outs 7b for the preparing of two osteotomies with the same
surgical j'fg clamped in ang location o the mandible.
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0263} FIG. 185 8 a top/side angled view slong the mesio-distal axis of yet another
embodiment of the surgival fig 7 clarmped 1o 2 section of the mandible whersin the clamping
glernents 30 are relessed and tightened onto the adiacent teeth via a threaded serew 37 that
sonnects them and @ twning handle 22 which sfiows for the opening s olesing of the sloifed
clamp arms 28 which alide slong a slotted track 31 that is Blustrated in FIG. 154,

FBO2647 Fi3 158d is a opfside view along the bucco-ngusl sxis of the swgical fig 7 of FIG
18¢. wherain s dopiated the siofted track 31 of the surgival lig 7. the turmning handlss 22 of the two
clamping slements 306, the adiusting knolr 43 of the bbny plate positioning elements 18 which are
turned o slide these elements 18 slong 2 slotled frack 31a sa as o ariend the sugical jig 7 st the
proper angle in relation to the buscal and lingusl cortical plates of the jawbone and the. occlusal
swurface of the srést of the bony ridge of the target bone site 1

FO8265] Fi3, t5e s a bottem view along the buste-ingual axdis of the surgical ig 7 of FIG. 15¢
wharein is depicted the slofted track 31a for adjusting the bony plete posifioning slemenis 18,
JOOREH} FiG 18a s 2 cross-sectionsl sketch of one embodiment of the removahle dental
handpiece guide sleeve adaptor 14 of the present. invention whevein are depitied the bottom ring
14 which slides over the head component diill guide ring 8a and the bore shalt diill guide ring Sa,
& ouf out hole 14e. a cut out 14d in the side wall of the upper ringlda, a limiling circurnferential
seating ring step 14b and » depth gauge 14o of the lower ring 140

o087} I3 18b is an angled front view of the embodiment of the removable dental
handpisce guide siseve adapitr of FIG 162 whersih are depicted the same features ae in FIB 18z
the inner limiting sealing dng 14h onlo. which the head 18a of the handplece 16 resis and the ring
hole 14g.

Lo i FIG 16c 18 a0 angled hottom view of the embadiment of the removable dental
handpiece guide sleeve adaptor 14 of FE3 18 whereln are depitied the uppel ting 142 and the
terminal fip 14 of the lower tng 14¢:

foo2es) FIG. 18d I a "see-through” side view of the working end {head) of the dental
handpigee 18 inserted info one embodimant of the handpiscs guide sleeve adaptor 14 of the
present invention.

FRQETaF FIG 178 is & wross-sectional sketoh of ane snibodintent of the bore shaft dapth
template of the presend invention whersin sre depicled the botlom surface 34g, the shaft 34, the
kriok handle 341, graduated depth gauge markers, 34¢, 344, 34e, and the hore shaft femplate end
3db.
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Fiuierkd] Fitk 470 Iz an angled front view of the embodiment of the head component
famplats 35 wharein are depictad the handle 38 and the template end 356,
fOUR73} FIG 17¢ is an angled front view of one embodiment of the head component oot

screw depih template 36 of the present vention wherslh are depicted the ot outs 36¢ for
chetking ¥ the vool sorew 1op ends 11 are af the same height I theilr respective bore shafts 15k,
FOOR73F FIG 17d is side view of the head component template 35 of FIG 170 wherein is
dapicted the botiom surface 350 for checking how fevet the bony floor 33 of the upper section 15a
i

FRO2PE FIG. 178 s a sross-sectionsd skelch of one embadiment of the hesd companant reat
screw depth template 38 of FIG. 17¢ whersin are depicted the template end 38b, and the cut outs
a5

fFOO275} While He present invention has been described piimaily with respest to dental
mplants, the scaps of the present invention may include implants designed for other parts of the
anatomy, for examply, the spingd column, the hip, or shoulder.

Fong7ey The foregaing descriplion of the ambadiments of the nvention bas beest presenisd
for the purposes of Husiration and description, 1 is not intended to be exhaustive or 1o fimit the
inventics to the precise form disdlosed, it should be apprécisted by persons skilled in the an that
many modifications, variations, substitutions, changes, and squivalents are possible in light of the
above teaching. K i, thersforg, 1o be undersinad that the appended claims are intended o cover
all such modifications. and changes as fall within the rue apirt of the invention,



CLAIMS
What is claimed is:

1. Abone implant comprising
i. a head component for securing the impiant into a bone, wherein the head component
has a proximal end and distal end and is adapted along its entire length to be implanted
entirely in the bone, wherein the proximal end has a long direction and a short direction both
orthogonal fo the length of the head component, and the head component is adapted for
orienting the long direction parallel to a long axis of the bone;

ii. one or more bone attachment components including a first bone attachment component,
each independent of and separate from the head component for securing the implant into a
bone, wherein each bone attachment component has a proximal end and a distal end and is
adapted along its entire length to be implanted in the bone and includes an internally
threaded bore hole for receiving a connector component;

wherein the head component is further adapted to be secured to each of the bone
attachment components with the connector components at the time of initial implantation of
the bone aftachment component and the head component into the bone; and

wherein the first bone attachment component oriented at a tilf angle to the proximal end of
the head component is secured to the head component at the tilt angle, wherein the filt
angle is an acute angle between the length direction of the head component and an axis of
rotation of the first bone attachment component; and
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iii. an abutment adapted to be secured independently to the head component in an overlying
relation to the head component.

. The bone implant of claim 1, wherein the bone implant is a dental implant and the {ilt angle
is an acute angle of 0.5° or more.

. The bone implant of claim 1 or 2, wherein the bone implant comprises two or more bone
attachment components including two bone attachment components having longitudinal
axes that are not parallel.

. The bone implant of any of claims 1 to 3, wherein the bone implant includes ftwo or more
bone attachment components including two bone attachment components each having a
predetermined filt angle with respect to the head component, wherein the iwo iilt angles
diverge outwardly, are non-planar, differ in magnitude, or any combination thereof.

. The bone implant of any of claims 1 to 4, wherein each bone attachment component has a
distal end and the head component has a proximal surface for mating with the distal end of
the bone attachment component, wherein the bone implant includes one or more first
connector components, wherein each first connector component secures a bone attachment
component fo the head component in an angled relation o the head component, so that the
proximal surface of the head component rests on the distal ends of the respective angled
one or more bone attachment components.
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6.

7.

0.

10.

11

The bone implant of any of claims 1 to 5, wherein the head component has one or more
bore holes, wherein each bore hole is divided into two or more sections including:

i. an upper bore hole section having a generally vertical orientation aligned with a length
direction of the head component, wherein the length direction is orthogonal to the short
direction and the tong direction; and

ii. & lower bore hole section oriented at a tilt angle relative fo the orientation of the upper
bore hole section, and which includes an internal limiting flange along a proximal end of the
lower bore hole section, wherein the internal limiting flange is oriented at a corresponding
angle to the lower bore hole section for enabling the connector component o securely
fasten the bone attachment component to the head component at the tilt angle.

The bone implant of Claim 6, wherein the Ahead component includes two bore holes having

lower sections that are not parallel to each other.

The bone implant of claim 6 or 7, wherein the relation of each of the separate angied bone
attachment components to the separate head component forms a stress breaker between
the head component and the bone attachment compaonents.

The bone implant of any of claims 1 to 8, wherein the proximal end of the head component
has an undersurface and includes one or more set rings angled relative to the undersurface
of the head component's exterior proximal surface, wherein each set ring allows for an
intimate seating of the distal end of one of the bone attachment components at the tilt angle
to the under surface of the proximal end of the head component.

The bone implant of claim 9, wherein the angled set ring is substantially spherical in contour
and the distal end of the bone attachment component is substantially spherical, the contours
of both being adapted to provide a ball and socket coupling of the distal end of the bone
attachment component o the set ring.

. The bone implant of any of claims 1 to 19, wherein the natural root structure includes a trunk

section, wherein the head component has a cross-sectional outer wall shape that
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relates to the natural cross-sectional form of the trunk section of the natural root structure of

the missing tooth.

12. The bone implant of claim 11, wherein the head component has a cross-sectional shape

selected from the group consisting of an oval, a rhomboid, or a kidney-shape.

13. The bone implant of any of claims 1 to 12, wherein the implant inciudes an oval head
component and wherein the abutment is shaped to conform to the shape of the head

component,

14. The bone implant of any of claims 1 fo 13, wherein the head component is attached to the
abutment component, wherein the abutment component has one or more bore holes aligned

with the one or more bore holes of the head component.
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15.

16.

17.

18.

The bone implant of any of claims 1 fo 14, wherein the assembled bone implant is capable
of being installed in the natural extraction socket of a missing tooth with either minimal or no

bone preparation and minimal or no bone filling material in the absence of re-grown bone.

The bone implant of any of claims 1 to 15, wherein each of the one or more bone
attachment components has a distal neck with a convex collar surrounding the neck,
wherein the neck has a lip region that surrounds the internally threaded bore hole of each of
the one or more bone attachment components, and the neck has an external petal shaped
locking feature incorporated on the lip region; the head component includes a bore hole for
attaching the head component to one of the one or more bone attachment components
using the connector component, wherein the neck inserts into the bore hole of the head
component and the convex collar of the neck seats onto a maiching concave limiting flange
of the bore hole of the head component while the petal shaped locking feature on the neck
of each of the one or more bone attachment components extends beyond the limiting flange
and couples with a matching petal shaped locking feature incorporated in the bore hole of

the head component above the limiting concave flange.

The bone implant of any of claims 1 to 16, wherein the head component has a bore hole; the
bone attachment is a root screw having an externally threaded shaft for screwing into a
bone, wherein the diameter of the externally threaded shaft is greater than the diameter of
the bore hole of the head component in the proximal region of the head component where
the head component rests on a distal end of the root screw.

A bone implant comprising:

i one or more bone aftachment components each adapted along its entire length to
be implanted in a bone for securing the implant into a bone, wherein each bone
attachment component has an axis of rotation and includes an internally threaded
bore hole for receiving a connector component;

ii. a head component independent of and separable from the bone attachment
component, wherein the head component has a proximal end and is adapted along
its entire iength to be implanted in a bone wherein the proximal end has a long
direction and a short directions both orthogonal to the length of the head
component, and wherein the head component is adapted to be secured in the bone

{0 the bone attachment component at the time of the initial implantation of the bone
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implant into a bone, and wherein the head component is further adapted to be
secured to an abutment component at a later time; and
iii. one or more first connector components having an axis of rotation and that
temporarily secures the head component to the bone attachment component at the
time of initial implantation of the bone component and the head component in a
bone:
wherein the head component includes one bore hole per bone attachment component, each
bore hole of the head component having an internal limiting seat circumferential flange
oriented at a tilt angle for receiving one of the first connector components; wherein each first
connector component has a distal head section that substantially fills the distal region of the
bore hole of the head component; and
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19.

20,

each first connector component is removable so that it may be replaced by a second
connector component that is sufficiently long for securing an abutment component that is
distally positioned to the bone attachment component with the head component interposed
between the abutment component and the bone attachment component; wherein a
corresponding set of one of the bone attachment components and one of the first connector
components are axially aligned and tilied relative to the head component at a tilt angle,
wherein the tilt angle is the acute angle between the length direction and the axes of

rotation.

The implant of claim 18, wherein the head section of the first connector is adapted o
function as a cover for the head component bore hole while the head attachment and the

bone attachment components undergo osseo-integration in a bone.

A method comprising:

a step of replacing the first connector compornent of claim 18 or 19 with a second connector
component adapted to secure an abutment component to the head component and to the
bone attachment component, wherein the step of replacing is following osseo-integration of
the bone attachment component, the head component or both.
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21. A kit for the bone implant of any of claims 1 to 19, wherein the kit includes one or more of
the bone attachment components and a plurality of the head components inciuding at least two

head compaonents that differ with respect to at least one of their tilt angles.

22. The bone implant of ctaim 1, wherein each bone attachment component has a longitudinal
axis, and wherein the head component has a longitudinal axis generally orthogonal to a
jawbone into which it is installed, and wherein the head component is tilted relative to the bone
attachment component, such that the filt angle is defined by the acute angle between the
longitudinal axis of the bone attachment component and the longitudinal axis of the head

component.

53



