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JYSTEMSE, APPARATUS AND METHODS FOR IMPLEMENTING IMPLANTS

CLAIM OF BENEFIT OF FILING DATE

Fo01) This application claims the benefit of the filing date of ULS. Provisional Patent Application
Serial Noo 81438,881, filed 2 February, 2011, entitled "A SURGICAL GUIDANCE, DELIVERY
SYSTEM AND METHOD FOR IMPLEMENTING. IMPLANTSY, which & incorporated herein by
reference in its entivety for all purposes.

FIELDR OF THE INVENTION

fo02] The present imvention relates genetally to bons implants, apparatus for implanting & bons

implant, and msthods for seouring an implant o a bone. The bone implant may be an improved
geatat implant. The spparatus and method may be employed for preparing a bone andfor securing

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

BACKGROUND OF THE INVENTION
[o03] A dental implant is an arificial prosthesis normally comprised of a single ovlingrical

component to replace the missing root structure of a8 natural tooth that has been jost, This singls
stage e insered into & wepared bhollowed out bone preparation (ostedtanty} in the patient’s
jawhone {endosseous) and typically remaing buried there for a period of fime o allow for "dsseo-
integration” or the growth and adhsesion of natural bone around the implant "roof screw’, securing it
iy place. This cylindrical implant typically contains down #8 internal center 8 machined threaded
irferrial hollow Bore that allows the dental practiionsr upan later surgical exposure Of the head or
top seclion of the cylindrical implant 1o sorew inlo place s machined strew-in abutment {either with
an integral scresy on its inferior aspect of a separate connector screw which threads through a
center hollow slesve of the abutment). The head section of the implant is simply the top segment of
the cylindricat implant form and s an integral part of it The abutinent, which extends into the oral
cavity, I8 then wilized by the dentist to fabricate @ single fiked prosthesis (crownj.

[004} There are several major drawbacks fo this standard imiplant design. These drawbecks are
derived from the fact that the standard implant design form is actually in very significant varance to
the natural structural form of the roots of human {eeth. Thers are different types of teath in the
humansg, namely, the upper and lowsr incisors, canines {cuspids), premaolars, and molars. These
feeth differ 1o g significant degres It form from each other between the different categories, and
they differ as well within sach category depending on whether they are in the upper or lower jaws

and which position they have in each jaw. These differances in form {and structure) apply not anly
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to what is termad in dentistry as the crown portion of the teeth {the parnt of the tooth that is erupled
infe the mouth and visible to the eye) but axiends as well o the forms of the ragt {8) portion thurisd
i1 the alveolar bone socket of the Jaws) of these different sadegories of teeth In beth the maxills and
mandible.

FQ85; The mesial aspects {bart of the root structure that is deep in the bong) of the natural raots of
teath ars basically cviindrical or semewhat oval in cross-section. Whean ane though obssrves in
cross-section the natural Torm of the reots of teeth at the lovsl of the fransition of the touth from #s
root sedmisnt o B8 crowh segmenit (khowt as thg root trunk) at the crest of the jawbanes (s fevel
s referred o iy dentistry as the GEJ — cemento-enameal junclion o the cervix of the tool) ove is
immadiately struck by the fact that in general most of the roct forms of the root trunks in woss-
sectian of the teeth are anvthing bul aylindrical In shape or form {the standard dental implant form
is oylindrical in cross-section along its antire langth). Depending on the typs of tooth in question,
the natural root trunk forms of the teath in oross-section are in fact very oval at this lovsl {at the
cervix), efther in & horizontal axis in relation 1o the crestal bone vidge of the jaw when one is
referring 1o incisors, or oval in avertical axis in relation 1o the crestal ridge when ohe is referring o
the premolars, and quite rhombeoid, oval or kidney shaped when one ig referring o the molars. s
addition, whan ong i mefering to the molars, the natral teeth. typlcaily exhibil mulliple roots
{typically the molars are blraotad in the mandible and tirootad in the meadiia),

fou8] The standard dental implant design {(endosseous) being oylindrical in form along s entive
length including the heaﬁ or top segment of the Impiant, and consisting of a very limited number of
different sized single “root sorew” evlinders takes none of the above mentioned natural variation of
the roots of the different types of weeth (particularty the back testh-molars) into account, both in the
maxifla ang the mandible.

fa07) Due 1o s oviindrical forn along i3 entire tength, the standard deral implant doss not
corform at the level of the crest of jawbone {level of the root runk) to the natursl oval, rhomboid or
kKidney-shape form of the mots of the natural teeth which sit in the bone (the head o coronal
section of the standard implant is cylindrical in cross-section as well). This major discrepancy in the
cottour of emergences profile, &s it igtermad in dentistry. of the crown that is fixed upon the impdant
abutment {which of nacessify must fit precisely into the head portion of the implant) in redation to
the gums (as compared 1o the emergence profile of the natural crown of a tooth as it emerges from
the natural root frunk of the tooth) resulls in large gaps or spaces betwean the implant crowrt and
the teeth on either side of it and prevents the optimal formation of the interdental papilla {gum
fissug betwaen the teeth). With the postenor implant, the siduation is very much analogous fo a
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farge ball sitting onfop of g thin stick, where the ball is the grown and the standard implant is the
stivk. These large open areas o gaps alfow for food debris, plaque, and pathogenic badlena ©
sooumulata between the implant cdrown and the natural testh adiaeent 4o /, aking these areas
yary difficult for the patient to keep clean and reguiring the patient to use special deaning
implements fo Iy and maintgin them free of food debiris and plagque. In many cases this situation
over the long-term results in pour health of the gums, causing peniadontat (gum) diseass of the
adjsoent teeth as well as documented caseys of inplant fallure dug to ofestal bone resorbtion.
fo08; Additionally, as was previously meniionad, standard implants on the market consist of a
single oylindrical “raot screw” form or stage that is buriad into the alvecius {jawbone) to reaplace the
natural ool of the missing testh. A sscond stage abutmant is keler serewsd into the "root sorew’”
{he abulment 'sits above the bone Inthe mouth) and & orown 5 made 1o st on top of the abiiment.
This represents your typical standard two stage implant {the erowwn 1s never considersd as a stage
of the implant. This accords 10 2 relathvely good degree for the replacement of all the missing
antgrior teeth in the mouth but is not at alt in accord with the natural state for replacing ths missing
posterior teeth, where as was previously mentioned, the upper molars are typically tri-roocted and
the lower molars are typically bi-rocted.
{o08] The upper and lower jaws ars made up of a narrow strip of solter, spongy, alveolar bone
sandwiched bebween fwo thin outer harder cortical plates of bone. In the posterior regions the
gntire width of the jowbones is typically only 5 & 7 millimelers thick. The average interdental
{arterior-posterior length between the testh) space remaining when a molar toothis lost is 10 t0 12
mifimaters long. The vertical depth of alveolar bong present where the {ooth was lost can be as
fittle a8 & W0 millismeters helore ong sncounters sither the maxiflary sinus space (in the upper jaw}
and the inferior abveolar neove {n the lower jaw).
{OB1G! To allow for a proper volumes or thickness of jaw bone between the implant and the adjacent
testh so as fo allow for a proper blood supply and heaith of the bone between the implant and the
arfjscent teeth, i has been accepted in the dental field to maintain a minimum distance of 2
mitlimeters 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 at the height of the crestal bone should
not typically exscesd a diamelar of 5 {o 8 millimeters n a mesio-distal dimension {the distance
between the adiacent testh whera the missing tooth used 1o ba), based on the formida interdental
space {space lell by the missing tooth) minus 4 millimsters (2 milfimsters on sach side of the
implant) = mapdmu diameter of implant head, in the parficular case of the posterior testh {molarg}
it is typically either 10-4 =G, or 12-4= § Az menlioned above, the sntive width of the jawbiones is
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fypically belween § to 7 milimeters thick (referred o in the dental fisld a5 its Buceo-Lingual
dimensian) in the posterky arga. This means that in order to stay within the confines of the
jawbong and ned punoture the ouwler cartical plates of the jawborg, the maximum dimension of the
head of & standard implant which is round in gross-section should typieally not excead & milimeters
iy cigrneter

FO0T1] This means that the fargs! bone site for a dental implant is very limited and regquires the
practifioner who wishes e place dental implants to have acquired 3 high dagres of skill level and
clinical experigncs.

o127 Dental implants ate typically placed using the following two surgioal wohniques: 1. Delayed
mplant fechinique: the unsalvagesbis tooth s exiracted and the sntire ropt sockelisy are allowed to
hwal with bong flfling the void(s} over several morthe. Onpe this healing process has been
goenpleted, the praciifioner opens the gum and drills inlg the bone o create the estestomy (bane
preparation) to allow for the insertion of the dental implant, Limmediate Extraction-dmmediate
implant technigue: Af the same visll, or within a period of 4 weeks or fewer, the practitioner exiracts
tha ursalvageable tooth and immediately inserts the dental mplant into the root socket vaids or
using a dell modidies s root accket or drills a new hole and places the implant into it In the case
of @ molar faoth extraction the pracliioner iz left with mulliple proxirmat root socket voids in the
jawhone {where the multiple natural roots used {0 be) and an oval or rhombold distal void (where
the root trunk used to kel An inplant designed o closely resemble this negative shaps would be
seet advantageous; a8 it woultl resuive mintenal or no dritling of the fresh extraction site in ordey ta
pdaced said mplant inte § {(minimizing pain for the patient) and significantly reduce the tme
reguired for bong healing of the implant site and time o functional loading snee less bone neads to
grow around the implant in order {o adapt to # {whien the patient could actually chewesolid fobd on
the inplant supported crown). However, untl the present teachings, there has been a reluctance to
pursue such an appreach because of the imiled mplant designs avallable to the surgson.

fO013 v an attemipt o provide for a multi-rooted tooth form implant, WO Pat App. Ne
2D06/082810 August 2008, Cile, D'Ambrosio and Vinel, desoribes a “multinle-roct” form dental

i

implant design with a8 “head” component which it calls a “collar”™ and a “rootl sorew” component
which it calls g "fixture”. For the sake of clarity the terms "head component” and "root sorew” or
alternatively “bone atlachment” companent used by the present teachings for these componsnts
will be used to desoribe thess same respective implant componsnts,

{0014} Another muttiroat implant form design fo the above described application is desoribed in
LS. Pat Mo, 20030180688, Sapt. 2003, Simmaons.
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O8] Both of these applications desoribe & design wherein the “root serew” componsnis are by
necesaity of smaller diameder or girtly than the bore holes of the "head’ componernt as their entire
tength {except for the lmiting head) nesd {o be inserted through these bare holes so that their
wider diameter head can rest on the inner suface of the circumfarantial fip of the bore hole {which
acis as a limiting stop) i arder 1 relate these two components io each othar,

JOQT8] This is & significant drawback in the structural design of both thess applications for the
following reasons: Ag noted abdve, there ars significant imitations o the maximum interddental
{mesio-distal distanoe betwésn the teath) and bucco-lingual twidth of the jawbong) dihenstons of
the implant site. The diametar of the "head component” that can typinally be accormodated in this
fimited implant sife for missing molar testh withowt punctieing this three<dimensional volume of the
hone in both of the above two dimansions is teell guite limited. Therefore, the diameter of the bore
holes contained within sald head componant must of necessity be of smaller diameter than the
heard componart which contgins them,

fOO17} Both applications described shove do not affow for the tight securing to each other of their
head componant and their root soraw component at the time of initial insertion of these implant
camponents into the fresh ostestomy of the jawhones {initial implantation), This is a significant
grawback as i allows for potential micro-infiltration of pathogenic bacleria {af the fime of inial
implant surgery whan the jawbone is directly exposed o the bacleria-aden oral environment as
wall as during the early stages of healing of the frash osteotomy) into the micro-gaps betwasn
these unsecured endosseous {(h boneg) implant components and the creation of 2 reservoir of
fhese pathogenic bone-resorbing bacteria helween them, Additionally, as these endosseous {in the
bonig} implant components (the head and root sorew camponents) are not tightly secured o sach
other, thase camponents are freg {o shift their positions relative 1o each ather during the seversl
fmonths that s required for the bone remodeling that ocours as part of the natural healing frocess
of the esteatomy {implant preparation in the jawbone), anather major drawback.

{0018] The above elements descoribed may be oritical requirements, as noted above, for the
successiul implantation of any dental implant and actually may be more cnitical requirements for
the succasstul placement by the dental practitioner and long term wviability of 3 “multi-rooted”
posteriar (molar} dental implant dus to the larger number of components {compared 10 a "single-
rooted” anterior implant which must accurately be related fo each other and related to the bone
preparation fashioned 1o receive them, Additionally, a postenior molar implant should be ableto
handie the signficantly greater amount of load (stress foress) § must withstand {typically 500
Newtons of force comparsd 1o 200 Newtons of fores for the anterior testh) due to its position and
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normal function requiremertts (hoiding up the bite and chewing forces) therstore the. dimensional
size of these implant components and thelr ability to withstand these significant force loads over
decades is oritical o the long term success or failure of these implant compenants and the

assembled implant in its entirety.

SUMMARY OF THE INVENTION
[O018] One aypest of the present teachings is divested &t & bone implant somprising one or moes

bone attachment componemts for sscuring the implant to a bone, and a hesd component
ndependent of and separable from the bone altachment components. Each bone sttachment
componant has s longitudingl axis. Preferably sach bone attachment component includes an
imternally threaded bore hole for receiving & connector component,  The head component
prefergbly is adapted so as to be sesurad o the one or more bone aftachment componants at the
time of initigl implentation {s.q., diring the same visit) of the bohg atfachmant componenis and the
Head comipohert infa the boie (e.g.,. substantially, or even enlirely endossesusty). The head
camponent preferably is adapted to be oriented refative W at least one of the ong or more bone
attachment comporents 8t a predsienmined it angle betwsen 0 and R0° relative to the bone
altachment component, so that the implant generally conforms with 3 natural ract-structure of a
piissing tooth {8.¢.. as defined by an sxdraction cavity of a patient}, whersin the it angle defined by
the acute angle batween the longitudinal axds of the bone attachment component and the
fongitudinal axis of the head component. The longituding! axis of the head component may ba in
the generally apica&mmnai diraction.

{00267 This aspect of the present teachings may be characterized by one o any combination of
the following festures: the bang implant is & dental implant; the il angle is gt jeas! about 1% the
bong implant comprises two of more bone altachment components including two bone atfachment
components having longitudinal axis that are not pavsliel the bone aliachment components are
root screws; the implant ncludes a first cormector componenty the first connactor component is a
screw; the head component includes 3 'bore shalt having o first section that {s angled relative tn a
second section of the bore shaft; or the implant includes an abutmeant cormpaneant.

FRO21] Anather aspect of the prezent teachings is directad at 8 bone implant comprising & bone
attachmant component for securing the implant into a8 bone, a head compopent independent of and
separable from the hone alfachiment component, wherein the head componsnt is adapted fo be
secured in the bone {e.g., substantially, or sven entively endosseoushy) te the bong aftachment
sompensht at the time of the nitiel implantation of the bone implant and 8 firs! connecisr

somponent that tsmporarily secures the head component o the bane attachment component at the
&
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tirne of inifial implantation of the bone attachment component and the head component in 3 bone.
The head component is also adapted to be secirad o an abulment component at a later time,
Preferably, each bone altachment componert includes an internally threaded bore hole for
receiving a connsstor companant. The head component densrally includes one bore hole per bone
agttachment componert, Preferably. sach bore hode of the head componant has g limiling seat
ciraurriferential flange for receiving one of the first conneclor components, Each first connector
gompanent preferably has 3 distal head section that substantially fills the distal region of a borg
hole of the head component, The first conngctor component fdreferably is removable so that # may
b replaced by a second connecior companent that s suffiiently long Tor seouring an abutment
component that is distally pesitionsd to the bone attachment component with the head companent
genarally interposed betwsen the abutment component and the bong attachment component. A
further aspect of the present teachings s directed at & method for implanting 8 bone implayt
comprising the seguential steps of milling & recess in 2 hane, whereln the recaess has 3 gensrally
flat fioor; drilling one or more borg holes i the bone through the floor of the recess, including at
lzast ong bone bore hole that is tilted at a pradelermined Wl angle relative to the normal direction of
the floorn inserding 8 bone attachmeni componert in each borne bore hole through the floon
inseriing & head component inte ihe cavity of the first bone preparation and placing # over the
distal ends of the bone attachment componants; and ssouring the head component {o & bone
attachment component using 8 connecting componant, Preferably, the predetermined it angle of
at least ane bare hole through the floor of the recess is about 1° or move. The procsess preferably is
emplovad o install 8 bane implant having ong or more of the festures described herein. The
process preferably employs @ bone installing apparatus having. one or more of the features
deseribed hergin

[O023T Another process related gspect of the present feachings is directed at a procsss for
impdanting a hone implant somprising the steps of secuning & surgical jig having 8 drilling platform
o & patient jawbaone, attaching and securing a removabie sliding first drill guide assambly to said
jig wherein said drill guide assembly is adapted to enable g controllsd milling procedure in the
jawbone of a symmetrical or asymmetrical bone preparation; performing a miling procedure o
prapare a first hohe proparation with a predetermined cross-sectional shape and uniform depth,
using a hand plece guide sleeve adapter canfaining the drill head and attached milling drill bit
which relates to the first dril guicle assembly; and performing a guided drilling procedure to prepars
a second bone preparation of ane or more bare holes in the floor of the weviously prepared first
bane preparation, using a second drill guide assembly {0 which s related the hand piste guids
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slesve adapter containing the drilt head and attached bore diill bl The guide sleave preferably has
a cut-out slot adapted o be attached and removed from a drill head, Such a guide slesve may
includte a separate hole oub inte the guide sleeve fo allow for the unimpeded spray of hgaling
sotution from the drill head when drifling into 3 hard fissua, The process preferably ls ampluyed to
install & bone implant having one of more of the features desoribed hevain, The process preferably
amploys @ bang installing apparatus having ong ar more of the features described hergin,

o023} Allernatively, the surgical jig described above may incorporate a diilling platform wiiich
attows for the secwring of multiple drill guide assemblies and the subsequent preparation of multipls
implant bong preparations and or the insertion angd securing of multiple Implants into said multipls
implant bone preparations or alternatively their insetion and secuning i multiple natural extraciion
gackets that remain afler the prior sxtraction of thess testh.

[0024] Ancthier mathad relatad aspact of the pregent teachings ¥ directed al 8 method of securing
ah implant comprising & stepr of replacing & firgt connsctor componsnt that connecls a head
component and @ bong attachment component with & ssoond connactor component adapled o
secure an abutment componsnt to the head component and o the bone attachment component,
wherely the step of repdacing is following osseo-integration of the bone aiachment componsnl, the
head component of both.

{00251 Yet another aspect of the present {eachings is dirgcted al an apparatus for the guided
installing of a bone implant, such as 8 dental implant. The same apparatus used fo prepare the
osteotomy can also be used o install the endosseous implant components in a guided and
controlled manner. Utlizing the second drill guide assembly which has been secured o the surgical
g, & driver tool, tv which hias been securely altached a root sorew, is adapted o slide into the
guide ring of the dnll guide assembly al the same location and angle as the guide tubs so as o
scrgw the root screw into the previcously preparad bone bare shaflts of alternatively the natural root
sockat of & recerily exiracted tooth, The driver tool has a imiting collar that engages the guide ving
of the second drill guide assembly, and 3o confrols the makimum depth the rogt sorew can be
driven down into the bone bare hole of allernatively, the natural root socket void,

fO026] Yet another aspect of the prasent eachings is directed at fools which act s templates o
chack the accurate preparation of the osteotomy or to check the accurate insertion of the root
screw(s) into the previcusly prepared bone bore haolels) or alternatively, the natural extraction root
sackets of @ recently missing tooth,

FRQT} The implanis, methods, and apparatus of leachings herein may nciude ong or ary
sombivation of the fellowing: 8 head componeant having @ limiting flange in {8.g., gach of) s bore
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hotes that allows for the tight securing of the bone attachment compongnts {2.9., rool sorew(s)) to
the head componant in the bone at the bime of inibal mplanting; 8 hgad component that allows for
an angled relation andior anglad securing of the head component to ane or more bone attachmert
components {preferably multiple vont screws). such as with anglad sonnector componants, so that
the assembled bone attachmeant componant and head companant is ar analog of e antive naliirs]
rout structisre (e, implant parls genevally maich the extraction sockels of a recently extracted
tooth with minimatl dalling and minimal need for bone regrowth {g.9.. ho drdling and no need for
hone regrowthy; a ball and socket caupling of the neck of the héans aitachmant component and the
haad compénent so that a generally tight it with substantially no micro-gaps can be oblgined (2.9,
thus allowing for grester olerances in the preparation of an implant site); an implant that does not
have an angled relationship batween the head component and the roat screw componant wherein
the implant includas a temporary first connsctor somponent that protects a bore hole of the head
component {e.g., the first connecler component may a0l ag & cover serew o secure the head
companent {o the root screw af the time of an inilial implantation; a bone altachment componeant
(8.9, a rool screw) that is headiess and that can be related {e.g., lightly related) {o the head
component and whose body diameter is larger than the smallest dlameter of the bore hole of the
nead component the bone attachment componant has a generally conves neck or convey neck
callarn; the bong altachment companent has 3 locking fegture, such as a petakshaped sxternal
tocking feature {e.g., on s neck) that coresponds o 3 similar matching feature in the head
componsnt {e.q., in 8 bore hole of a head component), an apparatus for installing an mplant that
ncludes @ surgicad fig having novel clamping festures according to e feachings herelny g novei
first drifl guide andior second dill guide according to the feachings hersin; a apparatus and
methods for a novel milling procedure according to the teachings hersin, novel apparatus and
methods for diifling an angled bong bore hole; template(s) and methods for smploying template(s)
for checking andior evaluating a bone praparation; & novel oot screw driver according to the
tegchings herein; of a novel dental diill guide sleeve adapter for controlling andfor guiding a dental
drit during one or more steps of a bone preparation.

JO028} Adurther aspact of the present teachings is directed at an implant Kit including a plurality of
head components including two of more (8.9, four or more, § or more, or even 10 morg} heaa
corapongnts having different it angles so that a bone surgeon cah chodss an approgiiate head
somponent for an implant site. The implant kit preferably includes one or more bone attachment
components, ons of more first connector components, or any combination thereaf.
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FO028] While preferred that the {éachings herein are of a8 type ussful for Immediate Extrastion -
immadiate tmplant techniques, they miay also be employed for other implant technigues {8.g.,
Delayed Implant techniques).

FOO3QF Although the apparatus and methods described herein may be smployed with the implants
describad harain, § will he apprecisted that they may find utility for secwing other implamts, and
particutardy for securing dental implamts.

FO02Y] The meathods, spiavatus, and implants, may find particudar alility for implanting an implant in
5 hone having g cavily, such as a cavily from & missing footh, without first re-growing bene in the
region of the oavity, As such, s'iocth may be extracted and an implant securad 10 8 hane during the
same procedure (eg., with minimal or no bone preparatien in order o allow for the insertion of the
implant in 0 the exiraction sacket{s}), or shorlly thereafter {e.g.. within ane, four, or 20 hours, within
ang three or five days, of within one, two, thres, or four wesks). It will be appreciated that longer
pariods of ims may be ancountered between the formation of the cavity {e.9., of @ missing tooth)
and the secwing of the implant. The varicus aspecis of the invention allow for increasend Nexibilty
ir the timing of the secwring of an implant.

BRIEF DESCRIPTION QF THE DRAWINGS

[8032] The principles and opergtion of the system, apparstus, and methed according to the

pregsen! athings migy De better understood with reference o the drawings, and the Tollowing
desoription, # being undersicod thal these drawings ars given for Hustrative purposes only and are
fot meant 1o be imiting, whersin

fORIZ) FIG 1a and b are flustrative cross-section profile sketches of root screw 1 designs
showing Teatures of the privy art,

JoO34] Fia 1o is an Husirstive oross-section profile sketch of FIG 15 {prior arl) showing features of
& oot sorew which has been maodified.

fRO38] FiG 1d is an Hlustralive cross-section profile skefch of FIG 1o {prior art) showing Teatures of
a rool surew which has been further modified.

{0038] FIG 1e s an lustrative cross-section profile sketch of the root sorew 1 of the referenced
prior art PCTABZ010/050458 showing that the root screw has modified areas that remained from
Fii3 1o

fOO37] FIG 1f is an tllustrative cross-section profile sketch of the root screw 1 of the referenced

prior art PCTAS201(/050458 of which the present invention is in part & devivative thersol.
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FO038F FIG. g i an flustrative cressssection profile side by side comparison of the prior art root
sorew 43 profile and the profie 48 of the root sorew 1 of the referenced prior an
PCTARZOIONS045R of which the presant invention 18 in part a derivative thereof,

{0038 FIG 2a s an Hustralive cross-section profile sketch Hlustrating the prier arf relation of the
head companent profite 49 to the root screw componant profile 42,

FRo401 FIQ 2b s an iustralive cross-section profile sketoh Hlustrating another prior art relation of
the head companent profile 49 1o the root straw component profile 43

fOR41 FIG 20 and 2d arg lustrative cross-section prifile sketohes Mustrating the relation of the
head component profile 51 10 the rool screw coimponent prefile 48 of the refereficed pritr ant
POTABZOTDOS0488 of which the present invention is in part a derivative thereof,

o427 FIG 3ais an tlustrative cross-saction profile sketch ilustrating the prior ant relation beltwean
the head component profile 49, the roal sorew somponent profile 43 and the connecior sorew
profiie 53 that sscures thess two componsnis to sach other.

JRa43] FIG 3b is an illusiralive cross-section profile skelch iflustrating the relalion hebween the
head component profile 51, the root screw component prafile 48 and the connector screw profile
54 that secures thess two components to each other of the improved implant of the referenced
ortor art PCTAB2016/0504 58 of which the present inveniion is in part a derivative thereaf,

FOO44Y FIG 4a s an Hustrative length-wise crosssectional view showing features of the prior ant
dental implant,

Joo4sf FIG 4ab is an illustrative length-wise cross-sectional view showing features of one
ambodiment of the dental implant of the prior ait POTABROTO/OEDLSES of which the present
venton 8 i gt 8 derbeative thereof

OR8] FIG. 4 is an iustrative length-wise cross-sectional view showing featires of an improved
implant according to the teachings hereln, including features of the head component 2, the roof
scraw 1, the temporary conneclor strew {(surgical slage) 4a, and relational features of the
components.

[8047] FiG Ad s an fllustrative lengih-wise cross-sectional view showing features of an improved
imiplant gecording 1o the teachings herein, including the head component 2, the rool screw 1, the
abutmant 3, and the final connectar screw (prosthetic stage) 4h, and relational features of the
compoananis.

FO048] FIG Sais an ilustrative length-wise cross-sectional view aleng the bucco-ingusat {cheek to
tongue) axis showing features of the endossecus {n bone) componants of an imyproved demtal
implant according te the teachings herein, "
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FOO48] FIG B s an Hlustrative length-wise view along the mesio-distal (frontie bagk) axis showing
features. of the endosseous compongnis of an improved dental impdant according o the teachings
herein.

{0056 FIG Sc is an lustrative lengthvwize view along the bucco-dingual {chesk o tongue) axs
showing features of an improved dental implant according to the teachings herain,

FOGS1 FIG &d & an iflustrative length-wise cross-sectional view along the mesio-distal {front 1o
bagk) axig showihg Teatures of the éndossetus componentd of an improved dental implan
aveording to the gachings herfsin,

fOO53] FIG S s an Hlustrative length-wise cross-sectional view along the bucco-lingua! {chask i
twngue) axis showing features of an improved entire dental implant 8 according o the teachings
harain, including an abutment 3.

FGOS3] FIG. 8 is an Hustrative length-wise view along the mesio-distal (ront to back) axis of an
improved entire dental implant § according to the teachings herein showing features of the implant
and its componants.

fB054] FIG. Sg is an filustrative length-wise view along the bupce-lingual {chesk {o tongus) sxis of
an improved entire dental implant 8 inclding the shudment 3 having features according o the
{eachings hersin.

fe088] FIG. 8h is an illustrative fength-wise cross-sectional view along the mesio-distal {front to
back) axis of an Improved sntire dental implant 8 having features accarding 1 fhe teachings
Brarein,

fOA88] FIG & s an Hustrative top view of an #lustrative head component 2 showing features of the
haad componaht according in the teachings hergin.

f005T] FIG. Ba s an ilustrative eross-sectional view along the mesio-distal axis showing features of
the prior art PCTAR 2010/060458,

FOGE8I FIG 6h is an iustralive cross-sectional view along the mesio-distal axis of the head
somponent 2 of an implant showing featuras of the head component according o the teachings
herein, .

{OG58] FIG 6¢ is an dlustrative cross-sectional view along the mesio-distal axis of 8 head
compenent 2 showing feature of the head component ascording to the teachings hersin.

{0080 FIG Ta 5 an dlustrative angled front view of a8 root screw 1 agcording 1o the teaching
haerein. FIG b is an illustrative side view of the oot screw 1 of FIG 7a and FIG 7ais an flustrative
top view of the root serew 1 of FIG Ta.
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fo061) FIG 7dis an Hlustrative angled front view of another root screw 1 showing features of a root
screw according o the teachings herein. FIGR Ve s @ side view of the root screw 1 of FIG 7o FIG
71 isoan Hustrative top view of the root screw 1 Of FIG 7d.

FOOB2] FIG 7o is an illustrative angled side/bottons view of the head somponent of Fitz 8

JOO83] FIG 7h is an lustrative angled side/botton view of the head component of Fid's, 8a-5h.
FO084F FIG 71 is an flustrative angled top/side view of the head component of FIG's. Ba-8h,
FO08SEFIG Ba is an diustiathve side view alohg the mesio-distal axis showing features of an
improved antire dental imbdant 8 actording to the leachings herain.

FOOBEF FIG 8b is an illustrative see-through side view along the mesio-distal axis of an improved
gntire dental implant § according 16 the teachings herein.

JROSTY FIG. 8o is an dlustrative ses-through side view slong the mesio-distal axis of an improvad
entire demad implant § sceording 1 the teachings heavein,

{0088} FIG. 9a Hlusirates three differant views of a head component drill guide assembly 8 showing
features of an apparatus according o the feachings hersin.

{0088} FIG Bb Hlustrates four different views of a bore shafl drill guide assembly 9 showing
features of an apparatus according o the eachings hersin.

JeOTOF PG 108 iz an dlustrative side view along the mesio-distal axis wherein is depicted 2
surgical jig 7 o which has been altached a head companent drill guide assembly B and a dental
handpiece 18 with a milling deill bt 17 inserted in it above a handpisce diill guide slesve 14
showing features of an apparatus, methoed, and implant according o the teachings herein.
JOOFITFIG 10k s an Hustrative side view along the mesic-distal axis whegrain is depicled a
surgical jig 7 to which has been altached & head componant drill guide assembly & and a denmtal
handplece 18 fully inserted into a handplece difll guide sleeve 14 showing Tealures of an
apparatus. method, and implant according to the tsachings herein,

JOAFE FIG 10c is an illustrative swde view along the masio-distal axis wherein i depi.éted 2

surgical fig 7 to which has been attached a bore shaft drill guide assembly 9 and & dental
handpiece 16 above it with a twist drill bit 18 inseried in it showing features according o the
teachings herein.

fO073] FIG 104 is an Hlushrative side view albng the mesio-distal axis wherein is depicled a
surgical jig 7 o which has been attached a bore shafl drill guide assembly § and a root screw
driver 37 with an alftached  root sorew 1 above the bore shall Jdrill guide © showing featurss

according to the leachings hersin,

13
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{0074 F1G. 10 is an dusirative side view along the mesio-distal axis wherein s depicted a
surgical iy 7 to which has been gHached a bore shaflt drill guide assembly § and & root screw
driver 37 with an attached root screw 1 fully insertad info the bore shaft deill quide assembly 8
showing features of a method, apparatus, and implant accarding 1o the leachings heredn,

2

FOO7S] FIG 100 s an dlustralive sidelbotiom view along the mesio-distal axis of an abutment 3

b

showing features of an abutment accoding to the teachings herain.

fOO7E] FiG 10gis an Husiralive sitde/bottom view along the mesic-cistal axie of ancther abuiment
3 showing features of an shutment according to the feachings herein. FIG 10h is an llustrative fop
view slong the mesio-distal sxds of an abuliment 3 of FIG 10g.

FOQT7I FIG 1la ls an illustrative cross-sectional langth-wise view of a dental handpiece head 18
with & milling drill bit 17 inside i and with 8 handpiece diilt guide sleeve 14 attached to a surgical jig
7 according to the teachings herein.

FO078f FIG 11b is an lllustrative cross-sectional length-wise view Hlustrating a siiding 41 of a head
componert drill guide assembly 8§ which may alipw a milling deill oit 17 to mill & pre-determined
dimension and depth upper segment 158, such as for a first stage of a two stage ostectomy 15
The firet stage 153 may have a generally oval cross-sectional shape.

fO8¥8I FIG tic is an llustrative cross-sectional length-wise view illustrating a dental handpiace
head 18 with a bore shaft bwist drill bit18 ingide it and with a handpiece diill guide sieeve 14
attached to i, fully engaged an over an angled bore shalt doll quide assembly % preparing a lower
(proximal) segment {&.g., sacohd stage) into the bony floor 33 of the upper segmeant 184, sich as
for a two stage osteotomy 18 The second stage may include, or consist essentially of a firgt bors
shaft 1&b

FO08G FIG 11 is-an illustrative cress-sectional length-wise view llustrating a dental handpiece
head 18 with a bore shaft twist dril bit 18 ingide i and with & handplece diilt guide sleeve 14
attached to i, fudly engaged on over an angled bors shaft diill guide assembly 9 preparing a
second bore shaft 18b into a differant location of the floor of an upper segment 18a of a two stages
ostectarny 18} at & diferent angle 1o a first bore sheft 15h of the lower segment of the two stags
ostectomy 15, The sscond stage may include or consist essentially of two bore shafts 158h.

f8081] FiG 11e is an dlustrative cross-sectional length-wise view llustrating features of & natural
lowsr molar exiraction sockef 8¢

{082 FIG 11 s an illustrative cross-sectional lengthwise view llustrating @ heatd comporient 2
and two angled root sorews 1 seoursd o the head component. As ilfustrated in FIG 1, a bone
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wplant including @ head screw and ong or more root sorews may substardially fil or entively & an
axfraction socket 26¢, such ssdhe sxtraction socket of FIG. H1a.

FROB3IFIG. 12a (s an flustrative cross-seciional lengih-wise view showing featuress acoording to
the teachings herein of & rool soraw driver 37 engaging & root screw T while baing fully inserted
into @ bore shaft drll guide assembly 8 and screwing the mot screw componenti (o s proper
incation, angle and degth in a previously preparsd bore shaft 1&b, such as the bore shaft of FIG
e,

FODBSIFIG 12b is an diustralive cross-sectional lehgthi-wiss view showing Teatures acecording 1o
the teachings hefain of a hedd componant-root surelw depth template 38 fully insertst! inte an
upper segment 15a (e.g., first stage) and seated onto the top surface 1a of ane or more roct
soraws 1.

fOORSE FIG. 12 e ap Hlustrative cross-sectional lengih-wise view lustrating multi-roct endosseous
compenants of an implant § according {o the feachings herein, wherein & head component 2 has
been inserted (o.q, fully inseriad) into an upper segment 193 (8.g.. first siage) of the bwo stage
ogtestomy 15 and placed intimataly over the top swfaces of two angled rool screw components 1
and secured o them via two connector screws 4. The two connector sarews may be angled to the
same orenialion ag he root screws 1.

[OOR8] FIG 123d is an illustrative cross-sectional length-wise view an entire multi-root imalant 8
according to the teachings hersin, wherein an abuliment companent 3 has been positioned aover a
head component 2 and securetd to it via two abiftiment screws 4.

FOOBRTI FIES. 138 is an illustrative top view along the mesio-distal axis of @ surgival jig ¥ that may be
used for an implantation process. As flustrated in FIQ 138, the surgicst fig 7 may be placed ot a
segment of & mandible 14

{00887 FIG 130 is an Hlustrative top view along the miesio-distal axis of a surgical fig 7 placed ona
segment of the mandible 10, wherein & depicted 8 prepared distal upper porticn 15a, such as far
an ostectomy 18 having two or more slages.,

fO0RAT FIG. 130 i3 an illustrative fop view along the mesio-distal axis of a swrgical jig 7 pleced on a
segment of the mandible 10 whersin is depicted 1 single bore shaft 15b prepared into the bony
floor of the upper portion 15a, such as for an osteotomy 15 having two or more stages accoerding
¢ the feachings herain,

{0086 FIG3 13d is an lustrative top view along the mesic-distal axis of a surgical jig 7 placed on a
sagment of the mandible 10 whersin is depicted two bore shafts 150 prepared inte the bony floar of
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the uppar portion 18z of an ostectomy 18 (such &5 3 two stage ostectormy) sccording to the
teachings herain.

FOO81] FIG 138 s an Hustrative top view along the masio-distal axis of & surgical fig 7 placed on a
segmant of the mandible 10 wherein is depicted two root screws 1 sorewad into two bore shafts
180 prepared into the bony floor 33 of an upper portion 18a of an ostectomy, such as the
pstenionty 15 of FiG. 13d.

FOOSR FIG 13 is an illustrative top view along the mesio-distal axis of a surgical jig ¥ placed on a
segment of the mandible 10 whered is depicted 2 head conhpsctor 2 hsertad into the uppset portion
15a of an ostectomy 18 and sitling (.a. resiing) directly on top of two root sorews 1 previpusly
screwed into bores shafls 18b, such as the root sorews 1 screwed into the bores shalls 15b
depicted inn FIG. 13e.

[O083F FIG 14a illustrales g lshgthwise cross-sectional view of a body 38 o a rool screw diiver 37
anoording 1o the teachings herain.

FRasg] PG 14b lustrates a lengthwise cross-sectinns! view of & budy 38 of the root sarew driver
37, The root screw diiver 37 may have an inner adjustable sorew 39 {Le., infemal adjustable
sorew) al least partially inseried intg ),

FO038] FIG 14¢ Hlustrates 3 lengthwise cross-sectional view of a body 38 of @ root screw driver 37.
The root soraw driver 37 may have an inner adjustable screw 39 fudly inserted into &

FOO88] FIG 14d Mustrates the lengthwise view of a differant body 38 of a root screw driver 37.
fOOSTI FIG. 14e lHustrates the lengthwise view of an inner adjustable screw 38 of & rool sorew
driver 37,

FOR88] FIG 141 iflustrates the lengthwize view of an inner adjustable screw 38 fully inserted into the
body 38 of & root sorew driver 37.

FeO83f FIG 14g Hustrates the lengthwise view of an inner adjustable screw 39 fully inserted info
the body 38 of 8 root sorew ditver 37 and o which has been attached a rost screw 1.

fogion] FIG. 14h Hlustrates the lengthwise view of a body 38 of a root screw driver 37,
FoG101} FIG 141 illustrates the lengthwise view of another inner adjustable screw 39 of a root
soraw driver 37.

[O0103 Fis 14 llustrates the lengthwise view of an inner adjustable screw 39, such as the
inner adjustable serew of FIG 145 fully inserted into the bady 38 of a root sorew driver 37,

fomiasy FIG 14k illustrates the lengthwise view of an inner adjustable screw 39, such as the
inner adiustable screw of FIG 141, fully inserted inte the body 38 of a root serew driver 37 and to

which hag baen attached s ool strew 1.
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FOQT04} FiZ 14 is 2 closs-up angied “sse-hrough” view of an ostestorny 15 (8., a bane
stage osteotomy) whersin the threaded body of ong root strew componant has beean screwed
down inte one of the angled bare shafls and the top angled portion of the root screw is sifting in the
emply void (above the floort of the upper segment 183 of the ostestomy 18,

fROI05] FIG t4mois a close-up top view an ostectomy 15 with two rool sorews 1 fully
sorawed inte bare shafiz 15k, The distal dop} portions of the root sarews 1 may sit above the bany
floor 33 of the upper portion 15z of the ostectomy 15 Also depicied are the side walls 32 of the

upper portion 15a of the oslectamy 15

fogioe; Fitz, 18a ts an illustrative iopfeide angled view along the mssio-distal axis of a
surgical jig 7 showing features of & surginal fig according to the teachings herein.
[oRiGF} FIG 18k ix an illustrative fopdside angled view along the mesio-distal axis of another
surgioal Jig 7 showing features of a surgical Jig sccording to the teachings hersin.
[opyasy FIG 150 I8 an Hustralive. topfside angled view along the mesio-distal axis of yst
ancther surgical fig 7 showing features of a surgioal ig according to the teachings hersin, FiG 18d

s an Hustrative top/side view along the bucco-ingual axis of the surgical jig 7 of FIG. 15¢_FIG 158
ia an Hlustrative bottom view slong the bucco-lingual axis of the surgical jig ¥ of FIE3 15a

fooioest FIE3 18a iz an Hustrative cross-seclional skefch of a removable dental handpisce
quide slesve adaptor 14 of the present inventipn, FIG. 18 is an Hlustralive angled front view of the
removabie dental handpisce guide steeve adaptor 14 of FIG 16a. FIG 18c is an Hustrative angled
biottom view of the remaovable dental hahdpisee guide slesve adaptor 14 of FIG 18b.

FOFT10f FiG, 18d s an llustrative "sse-dhrough” side view of the werking eng theatd) of a
denta! handpiece 18 insarted ito 3 handpiece guide slesve adaptor 14.

faatid} FIG 17a is an flustrative cross-sactional sketeh of & borg shaft depth template 34 of
the presant invention.

FOGTTE FIG 170 is an lustrative angled front view of & head camponent template 35 of the
present invention.

fo0T13} FIG 17¢ iz an illustrative angled front view of & head component-root screw depth
template 36 of the present invention.

feo114] FIG 17d s an ustrative angled bottom view of g head componert template 35,
such as.the templale of FIG 17h

faai15} FIG 17¢ is an dlustrative cross-sectional sketch of 3 head compansntroot screw
depth termplate 38, such as the template of FIG 17a

DETAILED RDESCRIPTION OF THE INVENTION
17
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fROT18} The following description s presented o enable one of ordinary skill in the ant to
make and use the teachings herein as provided inthe contexd of a parlicular application and iz
reguirements.  Various modifications to the described aspects of the invention ({nchuding
componerts, arangement of componants, apparatus, and methods) will be apparent to those with
skill v the st and the general principles defined hersin may be applisd © other aspects.
Therefora, the present teachings are not intended to be iimitad to the particulsr aspects shown and
gesoribed, bid are to be accorded the widest scope consistent with the principles and novel
features hevein disclosed. In other instances, well Known methods, procedures, and gompanents
have not been desoribed in detsil 50 @8 nobto obsoure the present teachings.

FEt e b M it geheral, the teachings conteroplate systerms, means and imethods for the
preparation and insertian of mproved anatomisally correctad implants that more closaly wmitate the
auerall natural form of the ool system of human testh. In some aspects of the present teachings,
the system is an implant that includes two detachable madular stages with customizable faatires
o which 3 third abutment stage is aflaghed. The syslem may employ, .9, 88 an integral part, one
of the two stages as is described in PCT Patent Application PCTARB20TQ/050458 (WQ2010/082688
A2}, by the same inventar, which s hersby incorporated in its entirety by referencs.

FOOTIR} Moreover, i sccordanoe with various aspects of the present teachings, 3 modulaer
design bwe atage mulli-ront endosseous dental nplant aysten i wovided, comprising muliiple
detachable and modular stages which are placed sndossecusly, induding a first stage comprising
one or more bone attachment components {e.g., multiple novel root screw components), & second
stage comprising a head component {g.g., a8 novel head componant according 10 the teachings
herein), or hoth.

Pt b The head somponent and {he abutment component may be configursd as separate
stages. The head component and the abutment companent may be ssoured at different times,
[OO130 The modular design dental oplant system may indlude one or more hone
agifachment componeants {&.g.. mulliple cvlindrical oot sorews). The bone atfachment componenis
may be placed endossecusly. As such, the hone altachment componegnt may rovide a splinting
affect when coupled with & second stage, such as a head component (e, a head componant
stage). The head component preferably includes side walls that generally conform at the level of
the cervixto the natural rout form of & selected tooth type.

[aoi24} As can be seen from the various ‘embodiments described on the teachings herain,
ong of the novel aspects is predicated upon the surprising recegnition of a unique head componant
structure and method of making and using the same pursuant fo which # i posgible to

ot

5
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achieve (and preferably In which there {5 achieved) a secure atlachment of one or more bong
attachment structures (such as a root screw) that is implanted infe a bone {e.g., 8 mandible} at the
time of performing the initial implant procedure {and thereby potentially reducing patient visits, and
simplifving overall mplantation as compared with the previously described standard implant
technology), For example, the employment of one or mors limiting flange ina hore hole of the head
compaoensnt helps fo assure a fastenad assembly of the head component with a bone attachment
somponent.

[0G124} Further, as © one of the aspecls of the izachings hersin, by vidue of ths
emplaymsnt of an angled ralation and an angular seowing of the head component {o angled bong
sifachment structires with one or more fastensrs such as ahgularly orented sorews an assambily
& amployed that more dasely approamates that of an enlire natural root structurs. For example, |
iz sgan from the teachings herain that the bone atfachment component defines & unique structure
that funstions o interconnedt a head component with bone {s.g., with the bone of 2 mandible, a3
placed within 2 oot socket from an extracted tooth) In his manner, the ability {0 mateh impdant
compongnts to extraction sockets of @ recently exracted woth is realized with minimal driling and
rinimal need for bone regrowth; thatis, as compared with a procadrs in which a bone altachment
compornent that substantially approximates a natural root structure of a tooth is not employed, a) |
s possible o accompiisly the impiant with @ reduction of &t least 3096, 30%, 40%., or more bong
removal via drilling; b) it is possible to reduce the amount of bone re-growth necessary for the
implant by at least a 20%, 30%, 40 % or more with 3 simitar reduction in the nesd 1o place bone
grafting material in the extraction sockets at the time of initial implantation in arder to faciitate bone
regrowth. Thus, again, the fsachings herein conteniplate sxiracting 3 tooth for forming an
extraction socket, inserling the described hone attachment compaorsent inte the extraction socket
{optinnally substantially contemporansously with the time of the extraction, or within 2 weeks, 1
week, 5 days, 3days, 2 days or one day of the axtraction), and then aftaching the head component
in the exiraction socket to the bone attachment comporent.

FLG L s Another bensficial aspect of the teachings herein is reslized from the swrprising
smploymert of 3 ball and socket coupling ofthe bone atlachment compansnt with the head
somponent. In this manner it is possitde to altain {and the leachings herein contemplate altaining)
highly pretise attachment of the components while realizing a substantial ahsance of any gap
betwean the components. For example, #t s contemplated that sy gap betwesn Somponents is
leas than about 50 micrans, less than about 10 microns, or smaller At the same tims, by vidue of
the ball and socket, adiustments {o position of the componenis relative to each other are possible

19
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in the event of tolerancs differences of the component, implantation orentation imprecision, or
both.

JO01 24} As to the hone atlachment componsnt herein, the structure may be headiess;
may smploy a8 generally convex neck and/or neck collar structire: it may have a body diameter that
is larges than a bore hole defined in @ head compenent fo which # is altached via a fastener) i may
have an sxdemal locking struciure {2.0.. 3 generally petal shaped sxdemal locking siructurs} that
corrssponds  generally in shape with an opposing structwre in the head componant {e.q., a
gorrsemeniary shape for mating with a bore hale of the head comiponant), or any combination of
tha foregoing.

fOO{E5} The head componsnt slege preferably includes ohe or maore (2., mullipls)
connecting borg holes for the secwre attachment of the kst and second stages. The modular muli-
stage demntal implant preferably i adapied so that' ¢ separate abutment stage may be {and
desirably is) securad to the separate head gomponent siags. © the separale bong attachment
companignt, or Soth, In various aspects of the invention the dimensions and/or placemeant diredtions
of each of the bone attachment components (2.4, mulliple root screws) is pavallel or angled fram
gach other, andfor may be attached in parallel andior atherwise angled © the head componernt
stage. The head component may include a sulficient number of micre-groowes andfor ridges on
ong of more axemal sufaces, wo that relention andior bone adhesion i snhanced. As usaed

harein, micre-grooves desirably are a plurality of grooves having a spacing between successive

by

groove bottoms of less than about 200 pmy, preferably less than abowll 80 pm. Prefersbly, such
grooves extends along the entire circumference of the head component,

fo0128} Preferably, head component and the bone atlachiment component {e.g., the root
sorews) relate to each other passively in the following marnner the bottom {proximal} swface of the
head compohent s placsed (e, rests) on top of the top {distal) suface{s) of the bone altachment
component. The distal surface of the bong gitachment component may be the top surface of the
neck of a root sorew, This passive redation of these fwe implant components may be-a flat butt joint.
Alternatively, this passive relation may be a more intimate male-female interface. To secure head
compnent and the bong attachmant componant to each other may ragquire one or more connector
componsnts; such a8 & cannector sorew. For exaniple, the connector serew may have a threaded
length body section. The threaded length body section of the connector screw may slide pantially or
entirely through the bore hole of the head component and engage the internal threaded bore hole

steave of the bane attachment component {e.g., root soraw). The commeclor compansnt may have
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a head (such as a screw head) that rests onca limiting flange (seaf) of the intemal bore hole{s) of
thie head compansnt.

fog127} In order to achisve an angled relation of the bone atlachment componeanis{s) to the
head component. 8 novel head component may be smployed. The novel head component
preferably incorparates one-or ore angled sockets {such as-an indented sef ring) on itz bottom
extarior surface which i related © the top (distal end) swface of 3 bone attachiment component
{&.g., & root sorew). To allow the securing of this angled relation of these fwao componenits a lowesr
section of a bore hole shaft of the head component may be angled In relation to an upper section of
the bore hale shafl, The head component may alse include @ imiting flangs in the lower section of
the bore hole so that the head of the conneclor cornponent {e.9., 3 connecter screw) doss not shide
compigtely through the bore hole. T the head compaonent is inlended 1o be altached (o 8 plurglity of
bone attachment components, then one, two or more (2.g., sl) of the bore holes may have an
angled lowsr section. These internal structural features of the novel head component of the present
invantion allow for the sertion and full ssating of the conneclor screw(s) {e.g.. first connector
sorews) through these internal bore hole shafi(s) at an ahgle that corresponds o the angle of the
indented socket(s} {e.g.. indented sst ring(s)) on the bottem exerior surface of the head
camponent, for the full seating of the screw head of the connectar screw an the limiting flange, or
both, so that the head component can be tightly secured to each of the bone altachment
components at a predeterminad it angle al the tUme of initigl implantation of these components in
the hone.

00128 it will be appreciaten that the teachings herein, in sddressing “angulanty” or “angled”
relations or orientations anvisions & posifioning of two or more: adjoining structures, sach having a
fongitudinal axis, such that the longitudinal axes of the structures are not aligned or paralial with
gach other, For example, the axes mgy be ordented st an angle of greater than ©°, less than 1807,
ar beith

FOOTR8} The Gl angle behween the head component and bone attachment component is
defined by an acule angle {and grealer than Q%) belwsen the longitudinal axis of the head
somponent and the longituding! axis of the bone altachment component. The it angle of sach
bone attachment componant may be the same or different. The it angle of eadhy bone altachmient
somponent may be determined by the selection of the head componant As such, the hsad
component may be selerted to provide tift angles that will result in e bone implant that generatly
fills a cavity created by a missing footh, When a plurality of bone aflachment components are
smployed, 8 bone atachment component may have @ longitudingl direction that s parallel with the,
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fongitudinal direction of the head compongnt, particularly if the cavily created by a missing tooth
includes a missing root section that extends nearly vertical In the apical direction.

fo0130 The muliple intemal hore hole shafts, the angled limiting seat flanges, and indented
st vings on the bottom extenor swfaces of said novel hesd component can be manufactured at
different angles and these angles can vary within the same head componant for each bore hole
shaft so that the root screws connscted o said head component can be related and secured io
gach of these separate sel rings at each of these differant angles.

foG13%} The described assembled implant of the present invenlion with & resultant
orthogaenal implant stfuctures allows for mechanical stress bregker fealires between the aifached
separate components, thus rediacing the mechanioal strass o the entire implant structure,

FOE32; in somig ermbodiments, g intermnal bore hole shaft{s) of the novel head compansnt
are not uniform aleng thsir entirg langth iy regard to their diameter and thelr angle. In some
ambodiments the upper sschion of these internal shafts have a farger diamster, are vertically
straight, snd mcorporate threaded indentations to accommodats the insertion and securing of an
abutment sorew(s) (sepond cannector} into this section of the internal bore hole shall of the head
component, The lower section of the internal hore hole shall 5 angled in relation o this uppser
section and is of smaller diameter and may be unthreaded,

{00133 These twa different sections of said internal bore hole shafts allow for the Insertion
of Wy separate and different diameter internal firgl and second connectar sorews. The upper
section of the intermal shafl gocommodstes the vertically straight insertion of a larger diametsr
ahutment screw {(second connactor: and securing of the separate ahutment componant o the head
component with a limiting circumferential seat for the screw head of said abufment sorew
incorporated in the sorew bore hade of the abutment componant. The lowsr section of the iterpal
tore shafl sccommodates the insertion of the smaller digmeter connector sorew(s) (st connector)
n sither a vartically straight (PCTABR 201050456} or in the pressnt invention at & verlically
straight or an angled orlertation. Inn some of the embodiments of the present invention, as was
previously described, the connedlor screw(s) are inserfed and zeatad in an angled onentation
correspording to the angled orlentation of the lower ssgment of the internal bore hols shaft, and
the inner swrface limiting circumferential flange {seat) of the bore hole shalf of the novel head
component 1s also angled to a corresponding degree to allow for the flush seating of the limiting
wider diameter screw haad of the sonnector screw(s) 50 as to properly secure the head component

o the root gorew(s) in a tight manner.
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FOQ134} in ang approach, & head component adapted 1 be altached fo a hang sitachment
componant at 8 predatermined il angle, may comprise a novel infermal bore hole shall including
differant sections having an angled arrangement. Preferably such & head componsnt has & lowsr
sacton of the internal bore hels shalt(s) that s angled it relation to the upper saction of the intema
hare hole shafi{s). For example, the fower section may be generally parallel with the longitudinat
axis of @ bone attachment component, the upper section may be generally parallal with the
longitudinal axds of a head camponsnt, o preferghly both, The internal bore hole shalt of the head
sompaniant may condain an arga ob s intemal aspect that is 1) not thieaded, 2} angled in ling with
the angle of the lowser sechion of the bore hole shafl, or préferably bath, so that the lowar section
altows for an unimpedead angles path of inssriion of a .cormector companent {2.¢.. gl connector,
such as g connector sarew. The comnectar componert may be attached o {(8.g.. scrawed info a
threaded shaft of) a bone attachment component Scraw with a driver tool, The driver ool for the
connactor sorew MRy be inserted at the same angle through ths upper section of the intermal bore
hile shaft{s) of the head companert and info the lower section.

fORI38} A head component according to the teachings herein, such as 8 haad componant
having an angled lower section of the internal bore hole shaft(s), may be adapled tu contact, or
mate, with a bore altachment component iy @ generally non-planar arrangemeni, The exdevior
surface of the bottom of the head companant may have an angled surface {(e.g., of the indented sat
rings) that is 1) ssymmetical shaped, 2) concave or convex in shape {e.g. spherically concave in
shape) so that the top (distal) sirface of the bone altachmeant componant {8.g., a rool screw
companent) may it stugly against the boltom extenor suface of the head component set rings
teg., i 3 ball and socket amangement). Advantageously, such an arrengement may allow, i the
case of slight maccuracies of insertion (g.g., inaccuragies of the angle of insertion of the bone
attachment componants in the bohe bore holes, or shematively, in the natural roof sockets of 5
recently vissing tooth), the head companent and the bong sttachment component 1 relate o sach
ofher in an intimate manner {e.g., i the bone). Preferably the botiom of the exteriar surface of the
head companent is concavely shaped {e.g., sphetically concave in shape) and the distal surface of
the bore altachment component is convexly shaped {e.g., spherically convex in shape), or vice
varsa.

JOG1386} Ancther aspect of the prasent teachings is directed at a head componant having one
or more features that allow for improved securing h a fresh ostentomy. This aspect of the invention
may be combined with the other aspects of the teachings hersin. Particular ulility of this aspect of
the invention is found in ahead component which is connected 1o 2 single root sorew. though the
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present teachings alsoc apply fo mudtiple root sarews. The head component preferably has an
intsrnal bore hole shaft exdending along the entire longitudina! axis of the head component that is
free of infernal threading, particularly in the distal ragion of the bore hole shaft {s.g.. near the top of
the hore hole shaftl. The head componant preferably includes a limiting cireumfereantial ffange in
the internal bore hole shaft. The head companent incorporates festures, such as described above,
which allows for the tight securing of the two endossecus (in bone} implant components thead
somponent and bone aftachment componant) 1o each ofher at the thne of initial nsertion (2.9,
during 8 surgionl stage visitation) of these components infa the fresh psigolomy of extraciion site
{ndial implantabion) with g first corinastor component {e.g., a femporary conpector screw) having
an axdemally threaded shatt that partislly extends through the intemal bore hole shaft of the head
componant and ngages with ail intemally threaded bore bhinle on the distal end of the bone
attachment componsnt. When employed in securing the twe componenis, the first connsclor
somponent has a head (2.g. a imiling sorew head) iocated in the internal bore hole shalf of the
head component. Preferably the head of the connector component fs generally flush with the fop
{distal} surface of the head componat, The head of the comecior componant may be 8 sorsw
head that compresses against the limiting ciroumferantial flangs of the  internal bore hole shaft of
the head component when the compecior companent engages with the bone allachment
companant. Preferably, the connector component is tightensd 1o 2 predetermingd torque range so
that g sufficlent compressive force s exerted between the head componert and the bone
attachment component.  As such, the lamporary conhecior compaongnt may securs the bone
attachmant componant and the head components during healing of the implant sife, may act as a
cover sorew (0 pravert bone from growing into the internal hore hole shalt of the head component,
or preferably both. The {emporary connector componert may thern be replaced af o ladsr time, &g
after full healing of the ostectomy has occurred. Preferably the temporary connector component (s
replaced with 3 final {e.g., prosthetic stage} connector component {e.g.. a connedor soréw) which
is of greater length and having a limiting head {a.y., limiting screw head} that fits into the hiniting
seat ciroumierential lahge of the sorew bors hole ghaft of an abutiment compaonent, 56 as to secure
the abutmant componsnt {o bath the bone attachiment componeant ahd the head componait.

fOBE3T] The head component according to the teachings herein may optionally include one
o more sut-out slots on its superior top) surface and the abutment componeant may include one or
mioré corrgsponding extensions on the bottom surface of the abutment component, or vioe varsa,

to forny ong or more male-female interlocking featuras. Such male-female interlocking features may
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advamtageously 1) allow for increased frickonal it betwesn these two separate componants, ang
2) allow for eass of proper relating of these two components 1o each other by the operator

fOG138} The bone asttachment component(s) {e.¢. mol sorewls)) acoarding o the tsachings
herain, may have an intermal threaded hare hole sleeve on s distat lop) surfaee that incorperate
ong o marg cut out slots alorg ity Inner lip, Such ot out slots may advaniagecusly allow Tor the
insartion of a driver tosl with correspanding extensions an B8 proximal i for the secure serewing of
the bone altachunent component intg the bohe (2 9., jawbonas).

Joo138§ The bone atischment component(s) root scrow(s)) according o the teachings
harain, may have a distal podion that incorporates & neck (such as’a generally oylindrical neck)
having a smaller cross-sectionsl size {(e.g., 5 smaller diameter} than the cther regions (8.g.. the
resty of the body of the bons atachment component. The neck may incorporate generally
horizontally orented flanges having a suitable shape so that they may act as & Yocking” anti-
rotational element. An Hlustrative flange that may be employed is a flangs that s generally petal-
shaped. Preferably, the flange prevents rolation betwesn the head component and the bone
aftachmert compohsnt when the neck nserls info a lowsy section of the borg hole of the head
somponent. The neck may also incorporate @ conves limiting seat collar. A petal-shape as ysed
herein may refer to a form or shape having & plurality of lehes or other projection that generally
radiate from a central region, and thus may be considered 1o resemble floral petals.

001401 The head componant according 1o the teachings herein may have an internal hore
hote shalt thal incorporates a horizomally orlented flange on the fop {distal) segmant of the infermal
bore shalt hols. The flange preferably has a suitable shape so the flange acls as a “locking” anti-
rotationat element. An llustrative flangs thal may be employed is 2 flange that is petal-shaped. The
flange may allow for the inssrion of & corresponding faature extending from a proximal ring of an
abutment compansnt in order (o provide an antiolational "locking” element between the head
component and the abutment component. A similar, or diffsrent element may be ncarporated at the
bottom {proximal) end of the internal bore hole shall, Buch an slement {e.g., flangs) may allow for
the insertion of a corresponding Teatre of the distal (lop) neck of the bone aftachment component
into the head componsnt, as noled above, 1o again provide for an anti-retational "locking” feature
between thase two separate pomponents as well. The lower section of the intermal bore hole shaft
may alsp incorporale a concave limiting flange which would act as a limiting seat for the matching
convex limiting seat coliar of the neck of the root screw (2.9, 2 ball and sockst amangement)
desaribed above,
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oot} Fracision bone preparation of a target bone site of the jawbane {ostectamy) for the
impraved implants, according to the teachings hereain, is required to sllow for the pracision delivery
of the implant inlo the bong preparation {osteotomy, The precision delivery of the implant may
smploy & novel surgical quidance and delivery system. The guidance and delivery syslem may
include ong or more {8.9., a combination) of the following festures:

fo0143F Al A g platform, such as g jig platform that sils generally on top of the crestal ridge
of the jawbone. The jig platform may be reusable or may he a "single-use only” disposable or
throw-away em, such as an ftain inlended for g use I a single bone site prepafation. The g
platform may be seowred 1o the jaw by means of any varely of clamping slements. Suitable
clamping elements may include elements that funstion by clamping to testh in the mouth, bone
scraws that dirsctly fix the jig platform to the faw, or any combination of these two types of seowing
slements. The clamping slements may have clamping amig with refentive cut outs for the
placemant and hardening {e.q., by polymenization, crosslinking, or both) of & dental composite
material as i3 commaondy known in the art, or 8 bonding matenal, suitable for further secuning the iy
platiorm to the adjacent teeth and jawbong. The jig platform may include ong or more cut outs
through a surface (2.g., & top surface), whers each cul put may be emploved to aliow access for an
ostectomy. The jig platform may have one or more altachment peinls for positioning & drifl guide
assembly in a precise refation to the jig platfam, o the osteotomy: or both. The jig platform may
allow Tor the praparation of more than one ostactomy, such as by providing = platform with mulliple
cuf cuts through its top swiface, by providing multiple attachment paints for multiple diill guide
assemblias on the same platform, or both, Juch @ jig platform may allow for mulliple estestomiss to
b prepared without moving the jig platform once i has been secured in one position o the
jawbone, The fig platform may contain integrated pins and other structiral features for the relating
of gther elements of the guidance and delivery system o it

{60143} B Ahead component diill guide assembly (Brst drill guide) that may indude one or
any combination of the following structural elements: 1. atube or ring with @ cut out slet {e.g., It its
side} and & supsrior Hp to said lube: 2. a relatively small platform (e.g.. in relation to the size of the
fig platform) perpendicular to the tube or ring to which the tube or ring is attached integrally
attached: or 3. multiple (2.9, twol slotted tracks cut info the ring base 1o allow for the sliding of this
part along & specified distance when this part is atiached and securad fo the jig platform.

Joai44) C: & bore shail dnll guide assembly {second diill guide] comprising ong or more
{£.9., all} of the following structural elements: 1. 5 tube of ring with & cut out slol in its side and s
supenior Hp o said wihe o ring, where the tube or ring may be vertically straight or angled o
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various degress 1o its ring base | or 2. & ring base with cut out slots or other aut out features and
adjustable locking featuras for the temporary securing of the bore shaft drill guide to the jig platform
arel the abilily to re-orient the bore shaft dnll guide on the jig in order to prepare mudtiple bore
shafts at different angles to sach other in the same csteolomy Gmplant bone preparation).

FOa145] {3 External pins or ofher adjustable locking/uniocking features for Turther securing
and remaoval of gither the head componant drill guide or bore shaft drill guide to the jig platform.
Fooi48} E. A removabde handpiecs adaplor drill guide slseve for a dental handplete (e, g
dental drill}, The il guide sleeve may be 3 clip-on component. The dnll guide sleeve may ke
disposable or may be sullable for repeated use. The jig adapler diill guide sleeve may be shaped
o itimately it onto the head section of 5 dental handpisce, sudh a8 a dental handgiece according
o the teachings heredn. The ditll guide sleeve may be formsd {o intimately wrag-around the head of
a dental handplgce. The jig adaptor diill guide slseve may includs a slot cut inte s side for the
fateral insertion of the dental handpisce head, and a cul-aul hole thal allows for the tnimpeded
release of irigant from a dental handpisce head o spray onto a targst bone site {8.g., providing an
unobistructed direct spray flow path}, or both. The diill guide sleeve may be used as an adaptor o
guide the dental handpiece onto the head componant drill guide or the bore shatt drill guide (g.g.,
for drifling the bone void for the head component or a straight or anglsd bore shaft) so that #
provides. an operator aceurate andfor precise control of the bone drilling process o prepare two
stages (head component bone preparation and bone altachment component bore shaft bone
preparation{s}) of the osteotomy.

FLi kg F. A head companent preparation check template suitable for checking ane or miwrs
features of the head component preparation. This templale may have & handle aftached to a
sactian shaped to one or more dimensions of the head component, The handle may be straight or
angled. When inserfed into the head component preparation segment of the ostectomy, this
teruplate may be capable of chacking one or mare dimgnsions {(eg., & depth, s length, & width, or
any combination thereof) of the preparation, checking an overall shape of the preparation, checking
shipothness ahd/or ialness of the flowr of the preparation, or any combinations thereof

{60148} (3 Abore shaft depth check template suitable for chacking one or more features of a
bone bore hiole. The bore shaft depth check template may have a handle alftached 1o a cylindrisal
solid notched shaft. The handle may be astraight or angled handle. The notches may corespond
o different depths (2., In spaced incremants such as In millimsters). The template may be used
o, check the depth of the bore shaft(s) that were drilled info the target bona site.
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fO01488 M. A bone attachment componant depth check template {e&.9., a root screw depth
chack template) suitable for checking one or more features of a bone attachment component
having been inssrted into a bone bore shall of the preparation. This template may have a handle
atiached {o a section shaped o one o more {e.9.. all} of the dimensions of the head camponent
with sither straight or angled cubouts on its bottom surface. The cut-oul areas preferably fit over
the top the surface of ane or more bane attachment componants {s.q., root sorews) afler they have
been insarted (e.g., scrawsd) inte the prepared bore shafls of the ostectomy. The handle nmay be
straight or angled. This template may be used o cheok if the bene attachiment component{s) have
bean nserted into these bore shafls to the proper depth, 1o chadk whether the bone altachment
somponents are generally level with sach other or both,

Joeiso; L A root sorew driver. A particudarly wssful root screw driver is o novel rom strew
driver that has g separate Inher adjustable scrgw which s inserled into the driver and can be
turned o engage the internal threaded bore hole sleeve of the bone attachment component, ta
disengage the internal threaded bore hole sleeve of the bone altachment component, o both, in
addition to other engaging elements of the root screw driver, The inner adjustable sorew aliows for
the disengaging of the driver 100l {0 the root screw withow! unthreading the root screw from s
ingered position in the bone bore shaft, or alternatively, the natural root socket of 3 recently
axtracted tooth,

[oD18Y] As  mentioned  above i the referenced PCT  Palent Application No.
PCT/ABZOMO/OS0458 which is fully incorporated herein by reference, the head component and the
bone attachment component{s) relate lo each other passively in the following manner: the bottam
{proximal) swrface of the head component is placed an fop of the top (distal} swfacels) of the nack
of the bong attachiment companents{s), This passive relgtion of these two implant parts can either
be a flat butl joint o a muore iIntimate male-femals Interface (indented set ring(s) on the extenor
under-swface of the head componentt. To secure these to sach other requires a sonnedor
component{s} {eg.. connector sarew(s)] whose threadsd section slides through the internal bore
hole shafts of the head component and engages the internal threaded bore hole siseve of the bons
attachment components and whose head {of the connector component) rests an the limiting flange
of the connector internal bore shaft nolels) of the head component.

JO0i53} The above novel desigh of the head coinponant (o be described ih detall below)
and s redation to the bone alfschment component(s) of the improved implant of the present
teachings may have baneficial {benafits, including:
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1. the design shape of the rool serew wilized i the present invention as compared o the
previousty Rsted applications;

2. the angle or angles st which sach bone attachment component is miated and secured to the
head component;

3, the lbng-term durabifity and suctess of the Improved implant of the present invention as
comparad o the prior applications, or any combination theraof,

Fo01537 in the above describad applications {o those other than the Inventor bereln,  the
ralations of implant compionents fypically involve employing 2 imiting head © the raot screw with 3
arger diametar than its Dody in order o create 3 limiting seating step o said raol screw component
s that the head of the root screw componstit(s) can rest oy the inner surtace of the lmiting
seating flangs of the head component and not fall through the internal bare hole. In various aspaots
of the presant invention {38 was sesn it PCTABZOT10M504568) no additional wider diameater haad of
the bore aftachment component i needed as the ol sorew {ag.. in embodiments it is
comemnplated that the bone attachment componsnt may be headless) is not inserted through the
internal bore hole of the head component in arder to relate | o the head component.

fOr84} i all the prior applications described above, the diameter of the entire hady of the
root screw componeni{s} must be smaiter than the diameter of the internal bore hole of the head
componeant so that it can slide through the borg hole. This limiting factor can pofentially be of
oritical importance whaen evaluating the fong term durability, viahility and clinical success of the
applications described above as compared to the improved implant of the present invention.
{00155 The priar art design. by ihcorporating in 8 basic design a “root screw” that must of
necessity be of smaller diameter than the internal bore hole of the “head” componert into which it
slides through, reguires the “rool serew” camponsnt of the applications described above 1o be
sxtremely narrow in s exterior diameter, resulting in what may becoms an ihsuffisient structural
diameter or girth of these "rool scorew” components. The inadequate diamster and resiuting
inadegquate structure of these "root sUrews” may polentially be even more problematic when ong
gonsiders the fact that most “root serew(s)” In general do not have a solid core and in fact must
cantain an internal hollow bare hole shafl o accommodate the connactor serew which threads into
. This means that the resultant structural thickness of the cuter walls of the “roat scraw” design of
the applications described above must be extremely thin and would be very prone o fracture
{resulting In complate failure of the Implant) under even a mipimal load. The praseént inventlan

contermpiates that an exterior diameter root screw that Is broader than the connector screw may be
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employed {in contrast o that of the priorart), and dus to the overall structural diffevences, problems
faced by the pror art designs can genearally be avoided.

FOO156] Additionally, the very small diameter of the “root screw” componants necessitated by
the design of the prior art slse necessitates that the single sef of “connector screws™ first
connectors) wovided by these applications to secure all three components {the “head”, “root
sorew” and abulment components) to each other o be sven structurally thinner than the ‘roet
strews” {as they must thread inside them), which, over time, {or even under initial logd) polentially
could fead to thelr fractre uhder load. This would csuse o separstion of all three implant
cernpionents and g setiaration of the two endosseous {in Bong} camponents (the haad cdmponst
and the root screw) within the jawbone..

[oni87} Additionally, the abutment stage design of some of the prioy art applications
describes projecting tubes on the bottom surface of the abutment which extend reugh the internat
bore holes in the head componed in order o relate these components to sach othen This design
feature as specilically desoribed i the cortext overall of the prior art application may further imit
the maximum possible diameter of the connector sorew(s) used, and may  Increass the lkelihood
of the fracture and failure of these implant componerits, above and beyond what has already been
noted, when these components would be placed under normal significant functional josdbof the
posterior sections of the upper and lowst jaws.

Fo0188) The following embodiments relate to the improved implant of Pat Application No.
POTABROHA0E04S8, incorporated fully herein by reference, whersin the head componeant is of
substantially similar dimansiong ag that described in WO Fal, App. No. 2008082610, U8 Pat. No.
2003/0480088.

fon158} In the case of a head component of substantially similar dimensions as the prigy
appiications cited above, as ofly the conneclar screw heeds (o slide thmt;sgh the intermal bore hole
of the head component of the present invention and not the bone attachment componernt itself, the
improved mplant according to various aspecis of the tsachings herein makes possible the
avaidance of the gbove mentioned design drawbacks of the prior artand allows for the use of bans
attachment component{s} of greater structural dismeter without the nesd of a hdadrest {larger
diameter head section of the root screw mentionad above). Instead the distal portion of the bane
attachment component may  engage the exterior surface of the set rings o the bottom sigface of
the head component (2.4, the bone attachment component may be a ool 'screw that is headisss).
Additionally, the dismester of the connegtor component according {o sceme embodiments. of the

prasent improved implant can now be of greater diametsr than the privr art applications described
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above, This novel design of the present invention translates into an implant that s structurally
sound and has long-erm wiabilily and olinical success gs comparad {o the high likelhood of
catastrophic coliindeal fallure and loss of the structurally unsound implants of the applications
describad ahove,

fugyso; The novel hegd componsnt acscording o same embodiments of the present
invention deseribes design eleivents for the relating ard ssowing of the bone atlachment
comporent{s} at a pre-determined angls te the head component {as was previously desaribed) and
which is at a different. angle to the relation and securing of the separate abutment to the haad
compangnt. The pre-determined angle of the relation and securing of the root screws {6 the haad
cornpansnt can vary based, for example, on machining the angles of both the lower saction of the
infernal bore hole shaft holes(s} and the bottom exterior swface Indented set ring{s) while keeping
the upper section of the internal bore shafl hola{s) mainly verfically straight. in the cass of "mulli-
rmooted” (e.g.. having two or three bong attachment components) implants according o the
teachings hersin, these angled sections of the inlernal bore hole shafts can vary within the same
head componant. This means that each of these multiple bone aftachment components can be
related and Hghtly secuned to the head componant with connector components at pre-detarmined
differing angles to each other at the time of the insertion of these endosszous (N hone)
components it the fresh osteotamy (initial implantation) or alternatively, in the root sockets of a
recently exiracted tooth, due to the novel! design according to the teachings hereln which may alse
include angled limiting seat flanges hoorporated i the lower section of the angled internal bore
hole shafls of the head component to limit and fully seat cireumferentially the screw head of the
conngciar components (first cornactors). The prior sl applications described above do not alfow
for any of the shove capabiliies. I particular these applizations do hot incarporate In their head
component design an intemat imiting flanges (rest sest) for the screw head of the connectar
componant to seat down onto at all, and so do not-allow for the head componant and root screw o
be fightly secured 1o each other at the time of initlal Implantation of these two endosseous {in bone)
components into the freshly prepared bore preparation (osteotomy) or alternatively, in the root
sockats of a recently extracted tooth, This s 2 major drawback of these applications for the
reasons that were descrbed earlier

fOOI8 Y} in bath the delayved implamting surgicst technique and even miore so in the surgival
techniqus known as immediate extraction-immadiate implart surgical technigue, the novel design
of the present implant system offers the ability for the practiioner to review his diagnostic data on
the patient {radicgraphs and CT soans of the jawbone) and choose prior to surgery the specitic
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head component {which mimics the iost root rink structure of the extracted tooth)  that will allow
for the sesuring 10 # of multiple bons altachment components, which mimic the structure of the
gxtracted roots {whargin each bane aftachment companert may he of the same or differant
diameter andior length), absame o differemt pre-defarmined angles that most closely mateh up {o
the natural angled root sooket voids that will remain {n the tecent extrastion site) whan the
unsalvageable mulli-rocted molar is extracted or (in the delayed implanting {echnigue) which will i}
ifto the target bone site most 2asily withtut damaging nearby sehsitive anatomical strustires sugh
as the maxilary {upper jaw) sinug and the inferier alveolar nerve in the mandible. Thersfore,
reduced drilling; substantially no driling, minimal drilling or even entirely no drilling would be
requirad prior 1o the Inseding of the improved multirooted implant of the present ihvention into the
fresh extraction site sockets. Buch reduction in necessary driling preparation at the targst bone
site further translates into a potentially reduced or minimal amouwnt of post-operative pain for the
patiant, potentially reducsd healing time, as less bong needs 1o “filln" or adapt (osseointergrate ar
healy arcund the improved implant of the present invention, or both. Reduced hesling time msans
the implant can alse be “funclionally loaded” (chewed on with the crown glued onto its abutment)
midch soongr than was previously possible. Nons of the previously describad prier art spplications
tontaing these features and capabllities.

FOBI82} The novel surgical guidance and delivery system of the presant invention describad
above s gecomplished with the folfowing novel surgical method and nove! surgical tools for
guowately praparing the ostectomy (bone préparation) and nseding and assembling {sscurely
connacting 1o each other) the implant components of the improved implants of the present
invantion.

JORI63} Pracsion Implant Swrgical Guidance System: I weder o relate and control the
dental handpiece {(drill) {6 the ostectomy (which will be desconbed below), a novel removable
handpiece adsptor diill guide sleeve is sttached to the “head” (warking end) of the dental
handpiece. The guide slesve’s ring of fube may have a slot ot in s side for the easier insartion
and removal of the dental handplece from it The guide sleeve may have a hole or chanmal cut into
s ring, which preferably s sufficlent for the unimpeded flow of irrigating solution form the drill
head. The wrigating solution may be emploved for heal reduction, for removal of ground bone
particles debrig from the osteotomy, or both, while drlling into the target bone sile. The guide
slegve preforably s such thal it allows the following described steps o be performed.

fo0is4} The osleotomy (hone preparation using the delaved implanting procedure previously
described) may be prepared in g plurality of distinel and differemt stages including a first stage and
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a second stage. The first stage may include one or any combination {e.g.. all} of the following
steps: preparing the top {distal} porfion of the osteotomy at the target bone site which will ailow for
the accurate andior precise insertion of the head component inte it {which may be accomplished
using the swgical jig described above with the head component drill guids aftached 1o #); and
insarting & milling~tvpe dehial drill bt into & dental handpiacs o which the handplece guide sleeve
hag been atlached or alfemeatively the handplece guide slesve may be pre-attached onto the head
cormponant drifl guids ring st deill guids) and the hard piscea drill then nserted inlo this assembly.
fop168] The practitivner may place the prepared handpiecs drill over the assembled surgical
jig {which prefersbly had been placed and posttionad iy relation to the orestal height and buccal
and lingual plates, and secured over the taige! bone gile). The radtiionsd mdy engage the
handpieos guide sleeve orto the head component drill guide ring of said assembiy. The practitionst
may slide the handplece guide sleeve in a downward direction while the drilll is on. The handpiece
guitde sisave may be siid vertically down a specified distance on 8 it guide ring ov tube untll s
imiting step featurs encounters the limiting stop of the head component drill guide ring. This may
create the initial controliad pllot depth ot into the target bone. The praciifionsr may then move the
handplgog,_which preferably is slill commected via the sleeve guide o the head componant drill
glide ring, alony the sliding tracks of the ring assembly either horizontally forward or backward.
foniss; As the head componert drill guide slides generally horizontally along ite tracks
{which preferably is secured in the jig platform), a generally oval-shapsd hole may be created as
the milling drill bit engages the bone. (i will be appreciated that tracks that are not straight may
resull in a hiole having & different shape, such as 2 kidhey shape). The maximum lengthyof the oval
may be controlled based on the length of the fracks of the head component drill guide and the
diameter of the milling drilf bit. In this manner the depth, shape and dimensions of the upper (distal)
puttion of the osteotomy miay be accurately controfled and scoomplished by the surgical guidance
system with & minimal amount of vibration to the surgical jig. This novel and improved method for
preparing this segment of the ostestomy over the milling method used by PCTARD 2010/050458 by
the same inventor, s advantagecus as it may significantly reduces the potential for disladging the
surgical jig from its previously secured posthion over the target bone implant site.

{80187] The practiiohsr may next insert the head component templafe (first template),
placing it into the prepared oval hole (first stage of the ostectomy) in ordér fo chegk the shaps,
depth of this first upper {distal) section of the bone preparation, the sven flatness of the bony floor
of this ugper portion of the ostestomy, or any combination thereaf, If required, one o mare of the
previous steps may be repeated or other remedial sieps may be taken until the first siage of the
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nstectomy has a desired shaps andfor size. The process may include & step of removing the first
driil guide from the surgicsl fig, eg., affer the first section of the cstectomy has been completed
andior chegked for aocuracy of preparation.

feotes; The process may include @ step of altaching the bore shaft drill guide sssembly
fsecond diill guide) at a specific locgtion onte the surgical fig. The practitionsr may gt this stags
place a standard deill bit for drilling bore shafts info a dental handpiece {with its gude sleave ring or
tube still attached o i), and may engage the bore shaft drill guide assembly. The process may
nclude a step of sliding the handpiece guide sleeve in a downward direction while the drill is on.
The handpiece guide slesve preferably will slide gensrally vertically down in an angled or straight
direction a specified distance until its imiting step featurs encounters the limiting stop of the bore
shalt drill guide ring. The borg shalt ring o tube may be produced gt different angles allowing for
the preparation of variously angied bore shafts. In such mannet the lower {oroximal) portion
{second stage) of the ostectorny may be prepared yielding an ascurately angled or siraight bore
shaft of specific diametar and depth. The dismster and depth of the bors shafls may be altersd by
nserling inte the dental drill diferent dlameders or lengths of the drill bit {e.g. untit a desired
dizmeter andfor depth is achivwed).

fooissy i the lowar (proximaly portion (second stage) of the ostectomy requires ) sscond
bore shaft preparation (1o sccommodate a sscond tone attachment componant of the improvead
multk-root mplant of the present invention) then the bore shaft drill quide assemidy may be
removed from the stirgical jig, rotated 180 degress and secured bhack ool the surgical jig. A
second bore shaft may be prepared in ke manner {0 the first bore shall and af 3 pre-dstermined
distance and angle relative {0 the first bore shatt that preferably is contrelled by the new position of
the bore shatt dill guide assembly angd the dell bit chosen by the practitiones

FL To prepare the second bore shaft at an entirely different degres of angulation than
the first bore shaft, a different bore shaft orill guide assembly whose diill guide tubs s made at a
different angle than the first bore shaft drill guids may at this stage be used for thig surgical step.
Az such, the process may include a step of replacing the bore shall dnlf guide assembly. i a third
bore shaft al yet g different angle and location is requited, then a diffevent third bore shait diill
quide may be attachad, and a third bore shalt may be drilled.

foQe71} The process may include one or more steps of checking a bore shaft with the bore
shaft template, &.¢., by placing the tenmplate Inte the lower {proximal) portion of the ostestomy. This
step may inciude checking the depth of ong or mog bore shafts, The bore shaft template may have
notches or othier markings (e.g., an its side} that corrsspond to depths {e.¢., in units of millimeters),
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fOO173} {ince the lower {proximal) portion of the  multb-stage osteotomy hias been checked,
the first stage and sscond stage of the bone preparation of the present hvention I8 now
accomplished, it will be appreciated that one or more additional stages may be used in the
pstectomy. Howaver, an ostectomy having sxactly two stages is preferred. When the osteotomy is
completed, #1$ now ready for the accurate insertion and relating o sach other of the sndosseous
implant companents, such as an improved mplant according 1o the teachings herein.

FoaI73] Pracision Implant Component Delivery Systern: The precision implant component
dedivery system is such that it allows for ong or more {g.g.. all} of the following described process
steps fo be amployved, The process miay nclude a step of bringing the rout sdrew driver that has
bean atlached 1o & bone attschment component via s engaging slements 10 the cerresfionding
engaging elements on the head of the bone alfachment component. The oot sorew driver may
further be secured o the bong attachment component via screwing its novel separate inner seraw
into the innst threasded bore hole slseve of the bans aﬂa:chmém component. The bone attachmeant
componart may be inseried inte the bwer portion {bore shafty of the already preparsd Wwo stage
ostantomy. Thy sngaged novel inner screw of the root screw driver provides for greater tomue
forne when scrawing in the bone attachment component into the bone bore shall, or altarnstively,
in the root sockets of @ recently extracted tooth as well as preventing thy undesirgble “unscrewing’
of the root sorew from the prepared bone biore shaft when the oot sorew driver i disengagad from
the root screw (by unthreading the inner sorew from the threaded bore hole of the rool sorew) afler
the rool scraw has been screwed into the bone bore shafl preparation.

[OOIFE] The process of installing the implant may include a step of inserting the atfached
root screw driver component into the bore shaft drill guide assembly that is attached fo the surgicat
fig and sorawing down the bone altachment component into the prepared bone bore shaft until the
driver’s limiting step ehgages the Imiling step of the bore shaft drill guide tube. In such manner the
bane attachiment component may be placed acourately at the proper angle, foeation and depthinte
the lower [proxdimal) portion (second stage} of the ostectomy. This accurale placement of the bone
attachment componeni(s) may be critical to altow Tor the kater predise and intimate relation of said
distal endis} of theé bone altachment component(s} to the mesial surfaces {holtom) of the head
comnponant.

{00475} The process of installing the implant may include a step of inserting ¢ the root scraw
temnplate into the upper portion of the ostectamy to chack the exact height, angle, and location that
he fop (distal end) surface of the bone sltachmeant componert “sticks ur” into the void of the upper
section of the osteotomy above the bony floor of said sestion of the bone preparation (this height
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should ideally correspand to the angle, depth, and location of the indentad sef rings on the exterior
undersuface of the head component once said component 8 o be placed onto the bone
attachmant compongnt{s}). If these parts are not accurately related 10 each other, & microgag may
be oreated between these two implant components. Such 8 minrogap could possibly alfow for
migro-infiltration of pathogenic bacteria and bone loss arcund thess iImplant pants, an undesirable
resull a8 has previously been desarbed,

[OOETE} i necessary, the bong gitachment component’s height may be adjusted using the
root serew driver and checked again with the second template. Unce it has besn determined that
all the bone attachment component(s) are screwsd into the bore shafi(s) at the exact proger helght
and their respactive heighls are sven with eaddy ather, the haad componant indented undersurface
set ringls) may be postioned over bone altachmeant compenant{s) and the head camponent miay
be inserted mite the upper (distal) section of the ostactomy, of alternatively, the root tunk woid of
the recently sxiracted toath, and secured it & very intimate and tight manner o the bons
attachment component(s) with the cennector components{s), o secwrs the implant componsnis of
the present invention into the jawbone {endosssous implant components).

o077 Alernatively, o save Ume, afler dilling each borg shaft, 3 bone allachment
component may be sorewed info the freshiy prepared bore shalt, checkert for its position with the
femiplates provided, and then the first bove shaft drill guids is replaced by & new bore shal dl
guide fo prepare the next bore shaft into which the next bone attachment component may be
screwsd in with the root screw driver and both bone attachment componends  may then be checked
to anch other {(gg., pior to placing the hesd componerd over tham and sarewing the hegd
carmpanent ightly down onto them, so that the head component is drawn it 8 Compressive state),
foO¥78} The process may include a step of placing a temporary cover screw(s) in the upper
{chistal) portion of sach bore hole(sy of the head component, Preferably, the temporary cover soraw
sufficiently covers the bors hole so that  n-growth of bone in the bore hole is reduced or mors
preferably prevented (.., while the bone adapis to the inserted implant {osseo-integration)).
{OGITR} At the same visil or at 3 subsequent visit (o gliow for casecintegration) an abutment
may be securad to the head somponent using the abutment screw(s). A crown may be fabricated
and attached using conmmon techiigues known in the dental field,

FOQ130] in various aspects of the present invention, & temporary (surgical stage) connactor
screw rmay be fited between the head component-and the bone altachment componant which &
replaced after healing {osseo-infegration of the head comporient angd/er bone altachmsnt
component) with a final {prosthatic stage) connector serew. The final connestor sorew may he used
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to connect and tightly secure 8n abutment 1o the head component and the bone attachment
sornpohent.
o018} The drawings herain, though not necessanly drawn 1o scale, are part of the
teachings heveln and depiot examples within the scope of the general teachings. Even § not
pxplicitly reclted verbally, the drawings are contemplated as part of the teachings heréin for, among
ther things, the relative positions of the various festires shown, the general geomeatries shown,
the relatively propoddicng shown, the gensral orlectstions shown and the fike Even  nat
spacificelly stated, vabtalions to fhe embodiments of the sxamples in the dfawings are
contemplated as within the scope of the {eachings. For example; unless otherwise dpparent from
the {eachings, relgtive proportions may vary (eg.; by 20%, 40%, 60% or more thap as shown),
curved surfaces depicled may includs one or more fiat surfaces, fat surfaces may induds one or
mare curved surface, ar any combination thereol,
joai83} Reference is now made o FIE 12 is g oross-section profile skeatch of a root screw
design 42 of the prior ant wherein is depicted Hs larger dameter head with limiting botlom surfacse
step 428, 1t body 43h and the diameter of s body, 43¢
fo018R3} FiG. b is & cross-section profile sketches of ancther root sarew design 43 of the
orior ant wharein is depicted its larger dlameter head with imiting step 43a, an intemal sleave 430
with zide walls 43d, and a body 43b. Alsg depicied is the diameler of the body 438 whigh has the
same dimension as the diametsr 42¢ of the prior art root screw 42 depicted in FIG 1a
Jog184} FIG. 1o is a oross-secton profile sketch of FIG b {(prigr &) which has been
modified by thickaning the hody of the prior art root serew 43 of FIG 1a by adding the areas 44 to
both side walls alohg the entire body 43h of the prier art root sorew 43,
f0U185] FIG 1d is & cross-section profile sketoh of FIG 1o (prior art) which has been further
modified by cross-hatohing the Bimiting step head 438 a8 arsas 45, further delineating the two
areas 46 on both sides of the innsr walls of the internal sleeve 43¢
fogigsa} FIG 12 I8 a cross-section profite sketoh of the root screw of the present invention
stilf showing mogified areas thatl remained after adding areas 44 angd removing arsas 45 and 48,
{O0187] FIG. 1f s a cross-section profile sketch of the root screw 48 of the present invention
wharein is depicted the side walls 48a {which are thicker than the side walls 43d of the prior art)
the internal sleeve 47 (which i wider than the internal slésve 43¢ of the prior art 43} and the
diameter of the body 480 {which i wider than the body 43¢ of the prior at 43}
fogsag} FIG 1g is a cross-section profie sids by side comparison of the prior art root serew
43 and the root screw 48 of the roct screw of PCTAB 20107050488,
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Jee183 FIG 23 is 8 cross-section profile sketeh lustrating the prior att roat screw 42 of a
narrowy diametsr 50 of the connector hole 48b with its head 43a resting infemally on the limiting
circumnferential flange 49a of the connagctor hole 48b of the head component profile 48 and showing
the relation of the prior art root screw component 42 to the pricr ant head component 48, Also
depicted is the intemal diameter 50a and sxtemal diameter 50b of the prior art head component
48,

foRis0; FIG. 2 is 2 oross-section profile sketehy Bustrating another prior an maot sorew 43 of
a natrow diameter 80 of the connecior hole 48b with its head 43a resting infemally on the imiting
clrcumberential fliangs 4% of the connactor hole 48h of the head componant profile 44 and showing
the relation of the prior ant root sorew component 4310 the priof arl hesd componsnt 48, Also
depicted s the same interhal didmeter 502 and edemal dismeter 5Ch dimehsions of the prior ant
head component 48 of FIG. 2a.

[ppigy FIG 2¢ & a cross-saction profife sketches illustrating the relation of the head
compoenerit profifa 3910 the root screw component profile 36 of the improved implant of ths presemt
invantion wherein 3 depicted the large diameter 40 of the ronds sorew profile 38 and the greater
thickngss of the side wails 38a (as comparsd {o the side walls 31d of the prior art). Also depicted i
the areas 39 which will be removed to expand the diameter of the connector hole 372 as wall as
the same ntemal diameter 403 and exisrnal diameter 40 dimensions of the head component
profife 39 of the referenced prior at patent PCT/IR 2010050488 as was seen in the prior art head
component 37 of FIG's. 2a and 3h.

footad FIG. 2d 18 8 cross-seclion profile skeiches dlustrating the relation of the head
cormmpohent profile 81 1o the rodt screw compoenent 48 of the refersncad prior patent POTHR
2010080458 wherain the internal sieeve 47 is of grester digmeter than the intemal slesve 430 of
the prior arf roat screw 43 of FIG 2B, Alst depicted is the new limiting crocumferential flange profile
S1c and the larger connector hole diameter §1d (compared to the connedior hole 48b of the prior
art root screws 42 and 43 of FiG's 2a and 2h

JoRi83f Fi53a is g cross-section profile sketeh Hustrating the prior ait relation between the
head component 48, the prior art root screw companent 42 and the mior art connector screw 83
that setures thess two conmponents {o each ather, Also depicted is the extemal diameter dimehsion
50h of the head componant 48.

fooradg FIG 3b s 3 cross-section profile sketch lustrating the relation between the head
componant 51, the root screw component 48 and the connactor screw 54 that sscures these two
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compunents 1o sach other of the referenced prior patent POTAR S010/050488. Also depicted s the
same external dimension S0b (sesn in FIG 3a) of the head componeant 51,

JoGI8E; FIG 4a is a fength-wige cross-sectional view of the prior art dental implant wherein
are depicted the root soraew 1, the head component 2, the abutment 3 and the connector screw 4.
fonies; Fiz 4b is a length-wise cross-sectional view of one embadiment of the dental
imptant of the prior art PCTABZ0IQOE045] of which the present invention is in part a derivative
thersof whersin is depicted the root serew 1, the head component 2, the upper segment of the
infsrnal bore hole shatt 2a, the lower segment of the internal bore hole shaft 20, the jimiting seal
circumferentiat flange 2r of the lower segment 2b, the connecior sorew 4, the abutment 3 and the
abigment sorew & FIG 40 1% a length-wise cross-sectional view of ane embadiment of the present
nvention whersin are depictéd the head companent 2, the Himitihg seat circumferential flange 2rof
the internal bore hole shalt 2m, the root serew 1, and the femporary connsolor sorew {surgical
stagel 48,

feO187] FIG. 4d iz @ length-wise gross-sectional view of ane embodiment of the pressnt
invention wherain are depicted the head! component 2, the limiting seat oircumferential flange 2¢
of the internal bore hole.shalt 2m [[Not marked in hgurst]] of the rodt sorew 1, the abutment 3, and
the final connsotor serew (prosthetic stage) 4b.

foRIe8; FIG 5a is s length-wise oross-seclisnal view along the buscodlingual {cheek to
tongue} axiz of one embadiment of the endossecus (in bone) components 8a of ane smbodiment
of the dental implant & of the present invention wheraln are depicted the head component 2, the
fimiting seat pircumferantial flange 2, the smaller dlameter distal neck 1a and threaded internal
borg hole slesvs 15 of the root sorewd, and the temporary connadclor strew (surgicsl stage) 4a.
Jooi8s} FIG. 8b ix 8 length~wise view along the mesio-distal {front 1o back) axis of one
embodiment of the endosseous components 8a comprised of the root sorew 1 and the connector
sorew 2 of the dental implant & of the present invantion.

{o0200] FIG B¢ is a length-wise view along the bucco-ingual (chesk to tongue) axis of one
embodiment of thedental imptant 8 of the present invention.

[o0204]F FIG Bd s a length-gise cross-sectionat view along the mesio-distal {front o bacgk)
axis of one embodiment of the endossecus compeonents Ba of the deptal implant 8 of the present
invention wherein are depicted the ot ouf slofs 25 on the top (distal) swface 2§ of the head

componant 2.
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foo2ozy FIG 52 s a length-wise cross-sectional view along the buccosingual {cheek to
tangue} axis of one embodiment of the entire dental implant € including the abutment 3 of the
present invention wherein is depicted the final {prosthetic stage) connector scraw 4b.

fO0203} FIG 5f is a length-wise view along the mesio-distal {frort fo back) axis of ons
embodiment of the entire dantal implant § of the present invention whersln are depicted the
endossacus (n bone) componaits 8a and the above the beng level abutment 3

Foqase; FIG. Sg is a8 length-wise view along the buccosdingual {cheek 1o {ongue) axis of one
ambodinient of the entire dental implant § including the abubment 3 of the praseht invention.
foO2as;y FIZ &8h s a lengthwwise cross-sectional view along the mesip-distal {frort 1o back)
axis of ane embodiment of the entire dantal implant § of the present invention wherein arg depicied
the limiting seat circuimferential flanges 3a of the abutmeant 3 and the threaded intarhal bore hale
slesve 1h of the root sorsw 1.

fQO208} FIG. & ig a top view of one embodiment of the head component 2 of the present
invention whersin are depicted a raised border 2t on the top surface 2i, a countersunk center area
2y, and an internal horizontal multi-lobed petal locking element of the head component 2.

[OR2QFF FIG. 8a 5 a oross-sactional view along the masio«listal axis of PCTHR 2010/050488
wherely are depicted the upper ssclion 2a with ks threaded internal walls 2& of the internal bore
hole shaft Zm, the lower section 2b with #s limifing seat circumfarsntial flangs of the intemsl bore
hole shaft 2my, the proximal {bottom) surface 2k, the distal {top) surface 3, the axisrnal side walls
21, with micrograoves 2g snd s beveled superior edge 2f, the inset sef ring sockels 2d in s
preximal surface 2k and the narrower digmeter segment 2¢ of the lower section 2b of the head
componsnt &

foozag] FIG 8 iz gross-sectional visw along the mesio-distal axds of ons embodiment of the
head component 2 of the present invention whearein are depicted the inbernai bore hole shalt 2m
with its upper section 2z with its threaded internal walls de, the lower section b which is angled in
refgtion to the upper section 2g, the area that is left unthreaded 3p and angled area 2h of the upper
section 23 which aligns for manufactiring purposes with the same angle as the lower section 2b,
the inset set ring sockets 2d angled to mateh the angle of the lower saclion 2b above if, with is
angled rest seat Eé; e limiting rest seat 3r of the bbwer section 2b o limil the head of the
corpnector sorew 4, the larger diameter 21 of the wppear segment of the bbwer section 2b and the
smaller diameter 2c of the lowsr segment of the Jowsr section 2b.

foo208} FIG 6o s oross-sectional view along the mesic-distal axis of yet a further
embodinent of the head component 2 of the present Wwvantioh wherein are depicted similar

an



WO 2012/106397 PCT/US2012/023436

features as those depicted in FIG 8b with a change i the shape of the inset set ring sockets 2id fo
& sphetically concave shape of the droumferential imiting seat 3w,

fOR2¥08 FIG 7a is an anglad front view of one embadiment of the root serew 1 of the present
invention wherein are depicted cut out slots 1o in the iner fip of the spherically convex shape 1,
and the internal bove hole sleeve 1

00211} FIG 7h is a side view of the embodiment of the roof screw 1 of FIG 7a whersin is
depictad the profile of the convex sphierical shape 1 of the distal end of the root screw 1.

fea2iy] FIS. To s a top view of the embodiment of the roat screw 1 of FIG, 7a whersin are
depicted the cut oul slots 1. the spherically convex distal end 1, and the iftaimal threadad bore
hole glesve 1b.

{00213} FIG 7d is an angled front view of another embodiment of the root sorew 1 of the
preseht invention wherein are depicted the smaller diameter neck 13, the petal-shaped connecling
slermnent 1d, the circumferential limiting geat 1g of the top of the neck 1aand the sphetically convex
oollar 1s.

foaRis} Fi3 7o is a side view of the embodiment of the root serew 1 of FIG. 7d wherein are
depicted the neck 15, the spharically convex oollar 1e.

fo0215] FIG 71 is a top view of the embodiment of the rool screw 1 of FIG 7d wherein are
depicted the imternal threaded bore hole sleeve 1b, the beveled lip th of the inner lip of the
threaded bore hole sleeve b, the petal shaped connector slement 1d, and the oircumferential
Hmiting seat 1g of the top of the neck 1a.

foQ2T8} FIG. 7g s an angled side/boliom view of the head component of FIG 8b whersin
are depinted the inset sst ring bore hole collar 24 with its sphéerically concave dreumferential
Hmiting seat contowr 3w i the proximal {bottom} surface 2k, and the microgrooves 2g out info the
sicla walls 25

G017 FiG. 7h 5 an angled side/bottom view of the head component of FIEs. S3-8h
wharein are depicted the petad shaped commectar element 20 which fies in the fower section 2b of
the internal bore hole shaft 2oy, and the inset set ring bore hole collar 2d with #s sphericatly
gancave aroumlerential imiting seat contour 2w on the botlom surface 2k

[00218) FIG. 71 is an angled top/side view of the head component of FIGs. Sa-5h wherein
arg depicted the cut outs s on distal surface &, the petal shaped connector slemant 2x which lies
in the bottom of the upper section 2a of the intemal bore hole shaft Zm. and the petal shapad
sonnector alement 3¢ which lies at the bottom of the lower seclion 2y of the intermal bore hole shaft
2 Of sourse, ather shaped connector slements may be used.
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foe18Y FIG 8a is side view along the mesiodistal axis of one embadiment of the eniire
dental implant B of the present invention wherein are depicted the ‘:B'mglfad root screws 1, the oval
head companent L with its cut oul siots s 10 recsive the postioning/retentive pins 3y of the oval
abidment 3.

FiL ey FI3 8b {s o sea-through side view alonyg the masio-distal axis of one embodiment of
the enfire dental implant § of the presert nvention wherein are depicted the angled roal soraws 1,
the conmedtor screws 4, the oval head component 2, the oval abutrment &, and the head Sa and
threaded body Bb of the abutment screws 6,

002214} FIG. 8¢ s & semi-ransparent side view along the mesio-distal axis of another
ambodimernt of the entive dental implant 6 of the present invention wherein are depitted the angled
reot strews with spherically convex distal end 11, the spherically voncave ciraumiberential limiting
seat 2w of the inset set ring 2d of the head componert 2 into which the matching convex distal and
1 of the root scraw seats, the concave bollom 5o to the threaded body Shof the abutmens soraw
Sand the concave projecting girigival collar 3b of the ghudment 3.

J00R283 Fii3. Ba ifllustrates three different views of one embodiment of the head component
drill guide assembly 8 wherein are depicted the diill guide ring 8a, the cut out sliding tracks 8d of
the base 8b, and the side cut out 8¢ of the drill guide ring 8a and the drill guide hole de.

{00233} FiG Oy Blustrates four different views of one embodiment of the bove shaflt drill guide
assembdy © whereln are depicted the angled orill guidde ring 9a, the side cul out slets 8¢ of the
angled drill quide ring 95, the altachmant cut ouls 8d in the base 3b, the angled surface 8f of the
base banaath the diill guide ring Ba and the drll guide hole Be.

FO0Z24F FIG 103 is & side view slong the mesio-distal axig whergin s depicled one
embodiment of the surgical fig 7 to which has been gtiached the head component  drill quide
assembly 8 and 8 dental handpisce 16 with & willing drill bit 17 inserted in # above the handpiece
drill guide sleeve 14, Also Hlustrated are the adjacent teeth, the premolars 25, and the molar 28
{00235} Fita, 10 s a side view along the mesic-distal axis wherain s depicted ong
embodiment of the swglcal jig 7 to which has been altached the head componemt diill guide
aassembly & and a dental handpizce 18 fully insered info the handpiecea drill guide slesve 14.
fo0228] FIG. 10c is a side view along the mesic-distal axis wherein s debicled one
ambodiment of the surgical jig 7 to which has been altached the bore shaft drill guide assembly @
and a dental handpiscs 18 above it with a twist drill bit 18 insertedin &

[RO22F] FIG 1 s g side view along the mesio-distal sds whargin s depicted one
embodirhest of the surgical ig 7 1o which has been sttached the hors shaft drilf guide assembly €
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and one embodiment of the root screw driver 37 with an attached  root screw 1 above the bore
shaft drill guids 8.

o238} FiG 10s ls 8 side view along the mesio-distal axis whersin s depicted oneg
ambodiment of the swgicat jig 7 to which has been attached the bore shalt dnll guide assembly 8
and one embodiment of the reot seraw driver 37 with an atlached root screw 1 fudly ingeried into
the bore shalt drill guide assembly ¥ untl the limiting stop 38a of the body 38 of the root soraw
driver 37 is resting on the top of the ring 9a of the borg shaft drill guide.

faqeas; FIG. 10f is a sidedbotiom view aleng ths mesio-distal axis of ong embodiment of the
aghutmeant 3 of the present invention whersin arg depicted an exiending nesk 3o form s proximal
{pattom) swface 3, an inngr bore shafl 3 o limiting crctmferantial ssal 3g, @ pelal-shaped
connacior slement 3d which will engage a matching petal-shaped connectel slament 2x of wie
embodiment of the hegd componant 2 which is illustrated in FIG. 7L

FRo330] FIG 10 is & side/botiom view along the mesio-distal axis of ancther embodimant of
the abutment 3 of the pressnt invention wherein are depicted 3 gingival callar 3y
positioning/retertive ping 3hy, and the inner bove shafts 36

fouz3T; FiG 10h s & top view slong the mesio-distal axis of ancther embodiment of the
shbutment 3 of FIG 10y whersin are depitted the imiting cireumiferential sest 38 onto which seats
the head Ba of the abutment sorew §, the inner bore shafts 31, the digtal (top) swface 3, and the
cut out 3k betwesn the Innar bore shafis 31

FOR332] FIG. 118 is 2 oross-sectional lengih-wise view of the dental handpisce head 18 with
@ milling orill bit 17 inside # and with the handpigce drill guide sleeve 14 attached {o i, fully
engaged on an embodiment of the head componant drill guide ring 8a of the head companent diil
guide assambly & and illustrating the inilial pilot depth drilling hole 40 for the upper segment 18a of
one embadiment of the two stage osteotonmy 15

JO02331 FIZ 11D is a cross-sectional length-wise view illusirating the sliding 41 of the head
comporient drill guide assembly 8 which allows the milling drill Bt 17 to mill & specific dimension
and depth oval upper (irst stage) segment 13a of the two stage ostsotomy 18,

fR02347 FIG 1ic is a cross-sectional length-wise view illustrating the handpiecs head 18 with
a hore shaft twist diilf bit18 Inside it angd with the hansdplece dall guide sleeve 14 altached to o, fully
engaged on over an embodiment of an angled bore shaft drill guide assembly @ preparing the first
hore shaft 15b into the bony floor 33 of the Upper segment 18a of the twio stage ostentamy 16

{which now becomaeas the lowsr second stage segment 18b of the fwo stags ostevtomy 15).
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{60235} FIG. 11d is a cross-sactional length-wise view illustrating the handptece head 18 with
& bore shalt twist drill bit 18 inside # and with the handplece il guide sleeve 14 stlached o it
fully engaged on over an embodimant of an angled bore shalt drill guide assembly 9 preparing a
secorsd bore shaft 18b into a different location (in relation to the first bore shalt 150} of the bony
floor 33 of the upper segment 15a {of the two stage ostectomy 18) at a different angle o the fivst
bore shaft 180 of the lower segment of the wo slage csteatomy 15

002387 FI Te is 3 oross-sectional fength-wise view illustrating the natural lower molar
axtraction socket 280 wherein are depicled the roat trunk sacket vold 268a and the roat sockels 28h
in & sectinn of the mandible 10 and the inferior alvealar nerve 55

00237} FIG 111 is 3 cross-sechions! fengthwise view tlustraling the head componant 2 and
two angled root sorews 1 setured 16 sach other withinn the exiraction socket 286 of FiG e
whaeral are depicted the inferior slveolar ferve 55 in the section of the mandilie 10

(08338 FIG 12ais g oross-seclional fengthwise view illusirating one embodiment of the
raot screw driver 37 engaging one root sorew 1 with it inner sorew 39 while being fully inserted
o the bore shaft drill guide assembiy § and screwing the root sorew componeantt 1o is proper
location, angle and depth in the previcusty prepared bore shaft 15b of FIG 1o

{00238} Fia 120 is a cross-sections! length-wise view lHlustrating one smbodimant of the
head componant-oot sorew depth template 38 fully inserted into the wpper segment 18a first
stage) and seated down onto the {op (distsly surfaces of the root screws 1.

002407 FIG 12¢ I8 a oross-sectional length-wise view Hiustrating one embodiment of the
muiti-root endosssous compenanis of the implant & of the present invention wherein the head
component 2 has been fully inserted into the upper segment 15a {first stage) of the two slage
ostsotomy 18 and placed intimately over the fop surfaces 1a of the twoe angled root sorew
componeris land secured to them via two connector screws 4 angled {o the same orientation as
the root sgrews 1,

FLUYES S FIG 12d is-a cross-sectional length-wise view ilustrating one embodiment of the
grtire multi-root implant § of the present invention wharsiy the abutment component 3 has besn
positicned aver the head component 2 and tightly secured o it via two abutment sorews B,

JOQR4E! FIG 13a 18 a top view along the mesio-distal axis of the surgical jig 7 placed on 8
sagment of the mandible 10 wherein are depicted the target bone site 11 as ssen through the

platform out out 7b of the swrgical jig 7.
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For243} FIG: 13k 5 a top visw along the mesio-distal axis of the surgical jig 7 placsd an 3
gegment of the mandibie 10 wherein is depicted one ambodirnent of the prepared distal upper
postion 152 of the two slage osteotomy 15 of the present invention.

fo0R44] FIB 130 s 3 top view along the mesio-distal axis of the surgical jig 7 placed on a
segment of the mandible 10 wherein s depicled one embodiment of ong bore shait 18b prepared
into the bony floor 33 of the  upper portion 15a of the two stage ostegtomy 15 of the presant
invention.

[O0I45] FIG. 13d is a top view slong the mesio-distal axis of the surgical fig 7 placed on a
sagment of the mandible 1 whergin is depicted one ambodiment of two bore shafls 156 prepareq
inte the bony floor 33 of the  upper portion 18a of the two slage ostectomy 15 of the esent
irpverttion.

FoOR46] FIE 13e is 3 top view along the mesio-distal axis of the surgical jig 7 placed on g
segment of the mandible 10 wherein is depictad ohe embodimant of op segments 11 of ths e
reat sorews 1 screwead into the twoe bore shafts 150 prepared into the bony floor 33 of the upper
potion 15a of the dwn stage osteotomy 15of FIG. 13d.

fop247; FIG 130 is a fop view along the mesio-distal axis of the swrgical jig 7 placed on a
segmant of the mandible 10 wiheraly is depicled one embodiment of the head conmector 2 hseted
into the upper portion 183 of the twe stage ostectomy 18 and sitting divectly o top of the fwo row
strews 1 previously strewsd into the bores shafts 15k of FIG 13,

FOR248} FIG 143 dlustrates a lengthwise cross-ssctional wiew of one embodimenmt of the
body 3B root screw driver 37 wharein are depictad the limiting circumnferantial seal 38a, the Inrer
shaft 38k, the sids walls 38, the engaging elements 38e, the Inner threaded ares 28¢ and the
chreurnferentigl noteh 38f for a rubber o ring, not Hlustrated,

{60248 G 14b Hustrates 3 lepgthwise cross-sectional view of the body 38 of the oot
screw driver 37 and ons embodimeant of the intemal adjustable screw 38 partislly inseited into it
Fphieatiy FIG 14¢ dlustrates a lengthwise cross-sectional view of the body 38 of the root
sorew driver 37 and one embodiment of the inner adjustable screw 38 fully inserted into it

JTOO2ET] FIG 14d ilustrates the lengthwdse view of another embadiment of the body 38 with
its imiting ciroumferential seat 383 and engaging end 38g of the root sorew driver 37,

{00353} Fia 14e fllustrates the lengthwise view of one embodiment of the inngr adjusiable
soraw 39 of the oot sorew driver 37 wherein afe depicted the adjusting knoh 38¢, the Lpper
threaded area 39a which engages the inner threaded arsa 28g of the body 38, and the threaded

end segmant 38b which engages the infemal threaded slegve of the root screw 1.
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FOO2E3} FI3 141 tlustrates the lengthwise view of one embodiment of the inner adjustable
scraw 3@ fully inserted info the body 38 of the root screw driver 37,

FO0254} FIG: 14g illustrates the lengthwise view of one smbodiment of the iner adjustable
screw 38 fully inserted into the body 38 of the rool sorew driver 37 and o which has bean altachsd
one emboadimeant of the oot sorew 1.

FO0R5E] FI3 14h Bustrates the lengthwise view of another embodiment of the body 38 of the
root serew driver 37,

foaass] FIG 14 llustrates the lengthwise view of ancther embodiment of the inner
adiustable scraw 39 of the ot sarew driver 37,

00257} FIG 14] itlustrates the lengthwise view of the inner adjustable sorew 38 of FIG 14
fully ingerted info the body 38 of the roct sorew driver 37,

FO0258F FIG 14K dlustrates the lengthwise view of the inner adjustable sorew 38 of FIG 14
fully inserfed into the body 38 of the root scraw driver 37 ang to which has been asliachad ong
embodimeant of the root sorew 1.

fon2se; FH3 141 is a dose-up angled "seedinough” view of one embodimeant of the two stage
osteotomy 15 whergin the threaded body of ane ool sarew componant 1 has been sorewed down
o ong of the angled bore shafls 18b and the wp angled portion of the rool screw 1 is sitling in
the emiply void {above the bony floor 33} ofthe upper segrment 1583 of the two stage ostestomy 185,

DR FIG 1dm & a doso-up top view of the two stage osteotomy 18 with twe
gmbodiments of the mol sorews 1 fully screwed o the bore shafts 15b and the distal {op}
porfions i of the root screws 1 sitting above the bony floor 33 of the upper portion 18a of the of the
two stage osteotomy 18, Also depicied are the side walls 32 of the upper portion 15a of the two
stage gsteotomy 18

FREIEY] Fii3 152 ls a lopfside angled view along the mesic-distal axis of one embodiment of
the swrgicat ig 7 wherein are depicted {he platform cut out T, the clamping arms 7o, the platfonn
top surface 7a, the retentive cut oud holes 21 for the placement of dental composite material, the
swiveling locking knebs 20 with their threaded separating platforms 34 and the adjustable bony
plate positioning elements 18

JoR283} FIG. 15b iz a topfside anglsd view along ithe mesio-distal axis of another
snbadiment of the surgical jig 7 clamped 0 a ssechion of the mandible wherein are depicted a
piatform top surface Ta with bwo cut ouls 7b for the preparing of two osteotomies with the same

surgical [ig clamped in ohe location on the mandibla.
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0263} FIG, 15¢ s » top/side angled view along the mesio-distal axis of yet another
smbodiment of the surgicst fig 7 clamped 1o a seclion of the mandille wherein the clamping
glements 30 are released and lightened onte the adiacent testh via g threaded serew 37 that
sonnects them and a wning handle 32 which aflows for the opening and closing of the slotted
clamp arms 28 which slide along a slotted track 31 that is Hustrated in FIG. 15,

Foo264) Fis 18d is 8 toplside view aleng the bucco-lingual axis of the surgical jig 7 of FIG
18¢. wherain is depicted ths slotted track 31 of the swrgival jig 7, the fuming handies 22 of the two
damping eléments 30, the adjiusting Knols 23 of the bony plate positioning eleménis 18 which are
wined fo slide these elements 18 along a slelted frack 312 so as to arei the surgieal iy 7 atthe
proper angle in relation to the buccal and lingual sortical plates of the jawbone and the occlusal
surface of the crest of the bony ridge of the farget bote site 11

[00265] FHG 15e s 2 botlom view along the bucee-ingual axis of the surgical jig 7 ol FIG. 15e
wherein is depicted the slofted frack 31a for adjusting the bony plate positioning elements 18
foo364] Fia 18a is a cross-sectional sheteh of one embodiment of the removable dental
handpiere guide slesve adaptor 14 of the present invention wherein are depicted the bottom ring
B4 which slides cver the head compenent drifi guide ring 8a and the bore shaft drill guide ring Sa,
a out out hole 14e, 8 cut out 14d in the side wall of the upper ringt4da, a limiting circumferential
seating ring step 14b and a depth gauge 14o of the lower ring 14a.

[02867} FIG 18b is an angled front view of the smbodiment of the removable dental
handpiece guide sigeve adaptor of FIG 18a whereih are depicted the same fealures ag in FIG 18a
the inner imiting seating ring 14h onto which the head 18a of the handpisce 16 rests and the ring
hale 14q.

fonesy FiG, 160 s an angled bottorn view of the embadiment of the removable dental
handpiece guide slesve adaptar 14 of FHE3 16b whersln are depicted the upper ting 14a and the
terminal Hp 147 of the lower ring 14

{60268 FIG 18d is' & "see-through” side view of the working end (head) of the dental
handpiece 18 inserted info one embodimeant of the handpigcs guide sleave adaptor 14 of the
present invention.

FQGITf FIx 17a is @ cross-seclional sketeh of ane emboedinient of the bore shaft depth
template of the prasent invention whersin are depicted the bottom surface 34g, the shaR 34a, the
knioh handle 341, graduated depth gauge markers, 34¢, 34d, 3de, and the have shaft template end
KEhS
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fO03F1} FIG 170 js an angled front view of the embadiment of the head componsnt
femplate 3% whersin arg depicted the handle 38a and the template end 35,

foU27T3: FIG 170 is an angled front vigw of one embodiment of the head component ~rpot
soraw depth femplate 36 of the present invention wherei are depicted the ot ouls 36¢ for
checking § therool sorew top ends 1 are gt the same height In thelr respective bore shafls 15k
FOGRT 3} FiG 17d is side view of the head component template 35 of FIG 170 wherein is
depicted the bottom surface 35¢ for checking how favet the bony floor 38 of the upper sedtion 15a
is.

FOO2F4} FIG 178 18 a oross-sectionat sketeh of ong embadiment of the head companent roat
sorew depth template 38 of FIG 17¢ wherain are depicted the template end 38b, and the out auls
36¢.

fOQ275] While the presemt invention has been describad primanily with respect to dental
implants, the scops of the present invention may include implants designed for other parts of the
anatomy, for examplg, the spingl column, the hip, or shoulder.

[O02Fa] The foregoing descoription of the ambediments of the invention bas beern presentad
for the purposes of Husiration and description. #t is not intended o be exhaustive or to imit the
invertion to the precise form disclosed. it should be appreciated by persons skilied in the art that
many modifications, variations, substitutions, changes, and sguivalents are possible in lght of the
ahove teaching. B i, thersfars, 16 be undersiooad that the appended claims are intended to cover

all such modificalions and changes as fall within the true spirit of the Invention.
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CLAIMS

What is claimed is:

1.

<

o

A bone implant comprising

L one of more bone attachment camponants for securdng the iniplant infy’ & Bong, wherain
aach bone gitachment component includes an infemally threadsd bore hole for reécsiving 3
gonnector componsnt; and

i, a head compaonient independent of and separable from the bone attachment componants,
wherein the head component s adapted so 3% o be segured o the ohe oF more bong
attachment components at the tme of initigh implantation of the bone atfachument
components and the head component o the bone, wherein the head component is
adapted 0 be orented relative {0 at least ane of the one or more bone asttachment
components st @ predetermined il angle, so that the implart generally conforms with a
riatural ront structure of 2 missing tooth.

The bone implant of caim 1, wherain the bone implant is a dental implant and the tilt angie is

between 0.5° and 30° relgtive 1o the hone attachment component.

The hone implant of claim 1 or 2, whersin the bone implant comprises two or more hone

aftachunent componadis including two bone atfachment components having longitudingl axis

that are not pargliel

The bons mplant of any of olaims 1 10 3, wherehy the bons implant Includes two oF mors bone

sttaphmert components including twe bone  altachment compenents sach having a

pradetarmined it angle with respect to the head component, whereain the two filt angles diverge

sutwardly, are not-planar, differ in maghitude, or any sombination thereol.

The bone implant of any of claims 1 © 4, wherpln cach bobe asttachment component has &

distal end and the head companent has a proximal surface Tof mating with the distal end of the

horg attachment componant, whersin the bons mplant includes ong or more first connector

comporents, wherein gach first connecior component secures A bone altachment cdmponent

to the head component i an angled relation to the head component, zo that the proximal

surface of the head component rests on the distal ends of the respactive angled one or more

bone attachment components,

The bong implant of claim B, wherain the head componsnt and ong or morg hong attachment

compunent are secured by the one or more first connaciors at the time of initial implantation of

the haad componant and the one oF moarg bong attachment components into the bone
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The bong mplant of any of claims 1 to 8 wherein the head component has ang or more bore
holes, wherein gach bore helg s divided inte fwo or mors sections. including:

i an upper bore hale section having & generally vertical arlentation; and

i, & lower borg hole section oriented at an angle relative to the orlentation of the upper bors
hole section, and which includes an angled limiting flange along its provimat end, for enabling
the first connector componant (o sacwrely fasten the head companent 1 the bone altachment
componeant at the predetermined R angle, whereln the angled flange separates the distal head
of said first connsctor from said head component and said bone attachment somponsnt,

The bane implant of Claim 7, whearan the head componert includes two bore holes having
lower seotions that are ot paralisl.

The bone implant of claim 7 or 8§ wherein the relation of sach of the separate angled bone
attachment components o the separate head component forms a stress breaker between the
head component and the bone attachment components.

The bone implant of any of claims 1 to 8, wherein the proximal end of the head compaonent
includes one o moare angled-zef rings inset inlo the head components exierior surface,
wherein sach inset sef ring allows for an intimata seating of the distal end of one of the bong
attachment components at the pradstermined it angle to the under swrface of the head
cofpanent.

The hore implast of daim 10, wherein the angled nset set ring i3 substantially sphencal in
contour, the contour being adapted to provide 3 ball and socket coupling of the distal end of the
bons attachment componsnt 1o the set ting.

. The hone implant of any of claims 1 to 11, wherain the natural rogt strusture includes a frunk
saction, whersiy the head component has g oross-sectional outer wall shape that relates tn the

natural Srss-sectional form of the trunk section of the natural root structure of the missing

oot

. The bone mplant of daim 12, wherein the head component has a oross-seclional shape

selected front the group corsisting of an oval, a rhamboid, of a kidney-shape.

The bone implant of any of olaims 1 t© 13, wherein the implant inckides an abutment, wherein
the abutment is shaped to cordorm to the shape of the head component # rests on and o
provide a substantially rotation-free fit refative to the head component.

. The bone implant of any of clalms 1 o 14 wherein the head component has one ormore

ndentations on it top siface (o allow for greater frictional fit and proper positicning of an
abidrment component.
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15, The bore implant of any of clgimg 1 1o 15, whersin the - assembied bone implant is capable of
being installed in the nalural sxtraction socket of 3 missing tooth with sither minimal or no bone

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

e

. The bone miplant of any of plaims 1 o 18, wherein the bone altachment component has a
distal neck with g conver collar sterounding the neck, wherein the neck hag a lip region that
surrslingds the internally threaded barg hole of the bone atfzchment component, and the neck
has an sxlemal patal shaped locking feature incorporated on the lip,
whetein the neck inserts into the bore hole of the head component and the convex sollar of the
nack seats onto 3 matching concave jimiting flange of the bore hole of the head companent
while the petal shapsd iecking feature on e neck of the bone attachment componeant extends
beyond the limiting flange and couples with a matching petal shapsed locking featurs
incorporated in the bove hole of the head component above the limiting concave flange.

18. The bone implant of-any of claims 1 1o 17, wherein the bone sttachment is g root screw having
an exiernally thread shaft for screwing inlo & bone, wherein the diameter of the externally
threaded shaft is greater than the diameter of the hore hole of the head component in the
proximal region of the haad componant where tha head component rests an a distal end of the
oot acrew.

18, A bone implant comprising:

Loooneg or mare ong altachment components for securing the implant ino 8 bone, wherein
gach bone aftachment component includes an intemally threaded bore hole for
recelving aconnecior component;

i, & head component depsndent of and separatde from the bonhe allachment cominonent,
wherain the head component is adapled to be secursd in the hone o the bone
attachment compenent 8t the time of the initial implantation of the bone mplant nte &
kong, and wherein the head component & further adapted to be secured o an
ghudment component st a later time; and

M, one or more first conngctor componsils that temporsrily secures the head component fo
ths bone allachment component at the time of intial implantation of the hone
companant and the head component in a bong;

whetsin the head componant includss one bore hols per bons attachment component, each

bare hole of the head component having 8 imiting seat clircumferential flange Tor receiving one

of the-~ first connector components; wherein each first cormeoter componant has & distal head
section that substantially fills the distal region of the bore hole of the head component, and
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sach first connecior corapanent is removable s that § may be replaced by a secand conneddar
component that is sufficiently fong for securing an abulment componeht that s distally
positibhed {0 the bong sttachnisnt component with the head componant inferposed betwsen

the abutment componant and the bone atlachmeant componant.

. The implant of olaim 18, wharein the head saction of the first connedior ig adapted o function

a3 a cover for the haad componant bofe hole whils {he biad alachment and the bong

attachment components undergo ossen-integration in 8 bane,

. A mathod comprising:

a stap of replacing the first connedtor componsnt of claim 18 or 20 with 2 second coannectar
component adapted 10 securs an sbutmient comporent fo the head component and 1o the bone
gitachment companent, whersin the step of replacing s foliowing ossec-integration of the bong
attachmeant component, the head component or both,

A dental implant drilling spparatus for implantingthe bone -implant of any of claims 1 10 29, the

apparatus comprising:

a removable dental hand pisce guide slesve that securaly attaches {03 working head of &
deital diill, wherein the guide sleeve has a cut-out siot adapted o be attached and removed
frowrt g dnill head, and wherain the guide sleeve noludes g separate hole cut into the guide
sleeve 1o allow for the unimpedsd spray of irrdgating sohution fram the drill head when drilling

o a hard tissus.

CThe apparatus of claim -3, wheraih the dpparatus comprises a surgical jig device with a drilfling

platform for securing 1o 2 patient bote, said jig device including: clamping stemeants sudior
polymerized dental composite matsrials for securing the jig device to the palients bone, &
separale and removable sliding first drill guide assembly whersin said assembly attaches and is
seowred fothe surgical jig 1o enable 3 controlled milling procedura in the bane of a symmetrical

of agymmelrical first bone preparation location.

4. The apparatus of claim 23, wherein the apparatus includes a8 separate and rempvable secand

driil assembly guide wherain said asssmbly atlaches and is secured o the surgical fig for the
acowrate bone drfling preparation of one or more straight or angled bors shafts into the floor of
the previously prepared first bone preparation.

The apparatus of cigim 24, whersihy the_ssparate and removable second drill quide assembly
can be removed from the surgical jig and then reattached angd secured bagk to § after fuming
said deill guide 180 degrees 50 8% {o sllow for the drilling of a second horg shalt into the floor of

i
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the previously prepared first bone preparation af g diferent location and different angle in
refation fo the first bore shatl thal was already drilled into the floor,

. The apparatus of any of claims 22 10 28, whereln the drilling platform of the surgical ig allows

for the atachment and ssouring o sald platform of mulliple first and second diil gude
assemblies 50 a8 v allow for the contfollad preparation of nnilliple saty of firgt and ssoand
bohe weparations and the controllsd inserion and s&ouring e sach other in said bone

prepacations of muitiple sats of 3 head component and hong attachment componénts.

. The apparatus of any of olaime 22 to 26, wherainr the apparatus tholudes a ditver tool for

scrawing the bone attachment component Into 2 bone, whergin the diver ool 8 adapted 10 be
inzarted into the dnll guide assembly for controlling the precige location and depth that the bone
attachment camponent is screwed info the bone.

. The apparatus of claim27, wherein the driver tool comprises an inner adjustable screw which

can be tumied {o engage the internally threaded bore of the bone attachment component.

. The apparatus of any of claims 32 o 28, whersin the apparatus includes a first femplate {o

chack the dimensions of the first bone preparation during the inifial implantation procadure,

. The apparatus of any of daims 22 to 28, wherein the apparatus includes a second template

adaptad o cheok the dimensions of one or more prefwred bore shafl bone preparations during
the initial implantation procedure,

The apparatus of any of claims 22 {o 30, wherain the apparatus includes a third template to
chéck the précizse placement of mulliple bone aftachment components during the initial
wrplantation procedurs ence the bone aitachment componenis have been screwsad o thelr
respective prapared bore shafts, wherein the placement is determined relalive to the floor of the

previously prepared first bone praparation,

LA process for implanting the bong implant of any of dlaims 1 to 20 comprising the sequential

steps of

milling 8 revess in & bong, whereiln the recess has g geneérally figt floor

dritiing one or morg bone bore holes In the bone through the floor of the recess, including at
least one bong bore hole that is tilled at o pradefermined il angle relative to the normal
direction of the floor,;

inserting a bong atlachment companent in each hone bore hole trough the floor,

inseriing a head companent into the cavity of the first bone preparation and placing # over the
distal ends of the bone atfachment compopents; and

seowihg the head compinent 1o g bone altachiment component using a connesting componsnd.

1
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The procass of olaim 32, whersin the predetermined tilt angle of at lzast ong bong bore hole
thraugh the floor of the moass s sbout 17 ar mors.

A process for implanting the hone implant of any of daims 1 tp 20, comprising the steps of
securing & surgical jig to & petient lswbone, wharsin the surgical jig intludes g diilling platfariy,
attaching and securing & removabis sliding first drill guide assembly 1o saidl jig wheren said drilf
Quide assembly I8 adéptad to anable a Controllad milling procedurs in the jawhone of a
symmetrical or asymmetrical bone preparation;

gerforming a milling pmceﬁure to prapare g first bone preparation with & predetermined cross-
sectional shape and uniformt depth, using & hand piece guide slesve adapler Sontaining the drill
head and attached milling drifl bit which relates to the first drill guide assembly; and

performing @ guided diflling procedure o prepare a-secaid hone preparation of ane or more
bore holes in the floor of the previously prepared first bone preparation, using @ second drif
quide assambly to which is relateg the hand pisce guide sleeve adapler containing the dell

head and attached bore dril} hit.

CThe process of claim 34, wherein the first drill guide sssambdly slides in either divection so that

the cross-sectional shape of the first bone preparation has two apposing sides that are
generally straight and parallsl, and two sides that have mirrored semi-circufar shapss.

The process of claint 34 o 35, comprising the steps of:

driving one or more bons attachment components, o the bore hole hone preparations,
wherein each bane altachrent componant has a distal end with a threaded bore hole;

placing a head component having an whdersurfacs i the previously prepared first bons
praparation, and seating the undersurface of the head component nto the distal end of sach
bone attachment somponent, wherein the head companent has at lzast one bore hole per ool
sorew, wheraln the head component is aligned so that each thyeadsd bore hole of the root
sorws has a corresponding bore hole of the head component; and

driving a first connestor companent through gach of the bore holes in the head component and
through the coresponding bore holes of the rool sorews, to forgbly secure the head
compansnt o the bone attachment component.

., The process of any of claims 32 W 38, wherein the process includes 2 step of covenng the

dintal end of said head component, i leave for 3 pered of time {o angble appropriate bone
growth around said head componsntiroot sorew complex:

. The pracess of claim 37, comising the steps of

removing the cover of the head tomponeni;
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placing an abutment somponent having a bors hole onto the distal end of the head componant,
such that the bore hole inside the abutment compartent corresponds 9 the bore hole in the
head component, wharsin the bore hole of the head component includes a internally threadey
portiorn;

driving @ second sonnector component through the bors hola in the abulment compansnt, and
sngaging the threaded bore hole in the head component, to forcidly secure the shulment

compuanent 1 the head compansent.

. The proceas pf any of claims 32 to 37 comprising the step of

posifioning 8 head component over & bodng attachment componsnt wherein the bone
attachmert comporsent is tilled at.a predeterminsd it angle relative to the head componsnt
The process of olaim. 38, wherein the predelermined it angle is delermined from ong or
features of the natural root structure of a missing tooth.

A process for implanting 3 dental prosthesis, comprising the steps of!

inserting a head component in a first bone preparation so that the head component is seated
oite a distal end of a single bone attachment component thal was previgusly screwed into a
bore hole of a sscond bone preparation; and

foreibly securing the head component o a threasded bore hole in the bong attachment
camponart with o temporary connactor camponent, whereln the temporary  connector
camponent aiso acls as g cover oy the proximal end of the bove hwle of the head componeant
s¢ that the implant can be left for a peried of fime {0 enable appropriate bone growth around
the head componentbone attachment compenent complex.

The process of piaim 41, comprising the stegs of,

remuoving tha temporary sonngction companent,

placing an abutment componant having @ bors hole on the distal end of the head componant,
such that & bore hole inside the sbutment component corresponds (o the borg hole iy the head
component and the threadad bore hole in the hione attachment component;

driving & second connector componsnt through the bore hale in the abutment componant,
through the bore hobe of the head componant, and into the threaded bore hole of the bone
attachment componant, (o foroibly securg the abutment componsnt {o the head companent and

bone attachment componant,

. The process of any of claims 32 to 41, wherein the bone altachmant companet and the head

somponent are installed in the bone In the absence of re-grown bong following the removal of
at least one wuth.

55
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44, A kit for the bone implarg of any of olaims 1 1o 20, wherein the Rif includes one or mare of the
bone attachiment components and @ phuality of the head components ncluding &t lsas! v
head componants that differ with respedt to at least one of their tilt angles.

48 The bone mplant of olsim 1, whereinh sach bone altachmeint component has a longitudins! axis,
and whergin the head componant has g longitudinal s generally orthogonal 1o & jawbene inte
which it is installed, and wherein the head component is ifed relative to the bone atlashment
component, such that the it angle lsdefined by the aculs angle between the longitudingl axis

of the bang attachment camiponant and the longitudinal axis of the head component.



