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SYSTHMS, APPARATUS AND METHODS FOR IMPLEMENTING till!PLANTS 

CLAlM.OF' BENEFIT OF FIUNGOATE 

This application claims the benefit of the. filing date of LIS. Provisions! Patent Application 

Serial No. 61/438,681, filed 2 February. 2.011 entitled *A SURGICAL GUIDANCE, DELIVERY 

SYSTEM AND METHOD FOR IMPLEMENTING. IMPLANTS", which is tneorporated hereto fey 

reference to its entirety for all purposes. 

FIELD OF THE INVENTION 

.{002] Tbe present invention relates generally to bone implants, apparatus for inipianting a bone 

implant, and methods for securing an implant to a bone, The bone implant may be an improve# 

dental implant. The apparatus and method may be employed for preparing a bone and/or securing 

a dsntai implant into a bone, such as for a dental prosthesis for one or missing teeth. 

BACKGROUND OF THE INVENTION 

[QQ-3J A dentat implant is an artificial prosthesis normally comprised of a slngte cylindrical 

component to replace the missing root structure of a natural tooth that has been lost. This single 

stage is inserted into a prepared hollowed, out bone preparation (osteotomy) in the patient's 

jawbone (endosseous) and typically remains buried there for a period of time to allow for i:osseo-

integ'ration* or the growth and adhesion of natural bone around the implant "root screw", securing it 

in place. This cylindrical implant typically contains down its internal center a machined threaded 

internal hollow bore that ailows the dental practitioner upon later surgical exposure of the head or 

top section of the cylindrical implant to screw into place a machined screw-in abutment (either with 

an integral screw on its inferior aspect or a separate connector screw which threads through a 

center hollow sleeve, of the abutment). The head section of the implant is simply the top segment of 

the cylindrical Implant form and Is an integral part of It. The abutment, which extends Into the oral 

cavity, is then utilized by the dentist to fabricate a single fixed prosthesis (crown). 

{004} T here are several major drawbacks to this standard implant design. These drawbacks are 

derived from the fact that the standard implant design form is actually in very significant variance to 

the natural structural form of the roots of human teeth. There are different types of teeth -n the 

humans, namely, the upper and lower Incisors, canines (cuspids), premolars, and molars. These 

teeth differ to a significant degree In form from each other between the different categories, and 

they differ as we!! within each category depending on whether they are in the upper or l ower jaws 

and which position they have in each jaw. These differences , in form: (and structure) apply not onsy 
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to what is termed in dentistry as the crown portion of the teeth (the past of the tooth that is erupted 
into the mouth, and Visible to the eye) but expends as well to the forms of the root (s) portion, (buried 
in the alveolar bone socket of the Jaws) of these different categories of teeth in both the maxilla and 
mandible. 
[0$§J The mesial aspects (part of the root structure that, is deep in the hone) of the natural roots of 
teeth are basically cylindrical or somewhat ova! in cross-section. When one though observes in 
cross-section the natural form of the roots of teeth at the level of the transition of the tooth from its 
root segment to its crown segment (known as the roof trunk) at the crest of £he jawbones (this level 
is referred to in dentistry as the GEJ - cemento-ensmei junction or the cervix of the tooth) one is 
immediately struck by the fact that in genera! most of the root forms of the root trunks in cross-
section of the teeth are anything hut cylindrical in shape or form (the standard dental implant form 
is cylindrical in cross-section along its entire length). Depending on the. type of tooth in question, 
the natural root trunk form of the teeth in cross-section: are m fact very oval at this level (at the 
cervix), either in. a. horizontal axis in relation to the crestal bone ridge of the jaw when one is 
referring to incisor®, of oval in a vertical axis in relation to the erestal ridge when one is referring to 
the premolars, and quite rhomboid, oval or kidney shaped when one is referring to the molars. In 
addition, when one is referring to the molars, the natural teeth typically exhibit .multiple roots, 
(typically the molars are bi-rooted in the mandible.and tri-rooted in the maxilla), 

The standard dental implant design (endosseous) being cylindrical in form along its entire 
length including the head or top segment of the implant., and consisting of a very limited number of 
different, sized single "root screw" cylinders takes none of the above mentioned natural variation of 
the roots of the different types of teeth (particularly the back teeth-molars) into account, both in the 
maxilla and the mandible. 
[007] Due to its cylindrical form along its entire length, the standard dental implant does not 
conform at the level of the crest of jawbone (level of the root trunk) to the natural oval rhomboid or 
ksdney-shape form of the roots of the natural teeth which sit in the bone (the head or coronal 
section of the standard impiant is cylindrical in cross-section as well). This major discrepancy in the 
contour or emergence profile, as ft is termed In dentistry, of the crown that is fixed upon the implant 
abutment (which of necessity must fit precisely into the head portion of the implant) in relation to 
the gums (as compared to the emergence profile of the natural crown of a tooth as it emerges' from 
the natural root, trunk of the tooth) results in large gaps or spaces between the impiant crown and 
the teeth on either side of it. and prevents the optima! formation of the interdental papilla (gum 
tissue between the teeth). With the posterior impiant, the situation is very much analogous to a 
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large, ball sitting on top of a thin stick, where the bail & the crown and the standard impiant is the 
stick. These large open areas or gaps allow for food debris, plaque, .and pathogenic bacteria to 
accumulate- between the implant crown and the natural teeth adjacent to it making these areas 
very difficult for the patient, to keep clean and requiring the patient to use special cleaning 
implements, to try and maintain them free of food debris and plaque. In many cases this situation 
over the long-term results m poor health of the gums, causing periodontal (gum) disease of the 
adjacent teeth as well as documented cases of Implant failure due to crests! bone resorption. 
[00$) Additionally: as was previously mentioned, standard implants on the market consist of a 
Single cylindrical 'toot screw" form or stage that Is buried into the alveolus (jawbone) to replace the 
natural root of the missing teeth. A second stage abutment is later screwed into the Toot screw" 
(the abutment sits above the bone in the mouth) and a crown is made to sit on top of the abutment. 
This represents your typical stmdstrd two stage implant (the crown iS never considered as a stage 
of the implant This accords to a relatively good degree for the replacement of all the missing 
anterior teeth in the mouth but is not at ail in accord with the natural state for replacing the missing 
posterior teeth, where as. was. previously mentioned,, the upper molars- are typically th-rooted and 
the lower molars are typically Pi-rooted; 
[&Q8J The upper and lower Jaws-are made up of s$. narrow -strip of softer, spongy, alveolar bone 
sandwiched between two thin outer harder cortical plates of bone. In the posterior regions the 
entire width of the jawbones is typically only 5 to 7 millimeters thick, The average interdental 
(anterior-posterior length between the teeth) space remaining when a molar tooth is lost Is 1.0 to 12 
millimeters long. The vertical depth of alveolar bone present where the tooth was lost can be as 
little as 5 to1Q millimeters before one encounters either the maxillary si nus space fin the upper jaw) 
and the inferior alveolar nerve (in the lower jaw). 
[OOWJlo allow for a proper volume or thickness of jaw bone, between the impiant and the adjacent 
teeth so as to allow for a proper blood supply and health of the bone between the implant and the 
adjacent teeth, it has been accepted in the dental field to maintain a minimum distance of 2 
millimeters between the implant and the adjacent teeth on either side, of the implant. As noted 
above, this means that the head {top portion) of the impiant at the height of the crestal. bone should 
not typically exceed a diametef of 8 to 8 millimeters in a mesio-dist.al dimension (the distance 
between the adjacent teeth where the missing tooth used to be), based on the formula: interdental 
space (space left by the missing tooth) minus 4 millimeters (2 millimeters on each side of the 
implant) = maximum diameter of impiant head. In the particular case of the posterior teeth -(molars) 
it is typically either 10-4 -8, or 12--4- .8. As mentioned above, the entire width of the jawbones is 
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typically between 5 to ? millimeters thick (referred to in the dental as its Bucco-Lingual 

dimension) in the posterior area; This means that in order to stay within the confines of the 

jawbone, and not puncture the -outer cortical plates of the jawbone; the maximum dimension of the 

head of a standard implant which is round in cross-section should typically hot exceed 6 millimeters 

in diameter, 

[0811]TH$ means that the target bone site for a- dental implant is very limited and requires the 

practitioner who'wishes to place dental implants to. hawe acquired a high degree of skill level and 

clinical experience. 

£001-2] Dental Implants are typically placed using the following two surgical techniques; 1-Delayed 

implant technique: the unsalvageabia tooth is extracted and the entire root sockst(s) are allowed to 

heal with bone filling the vaid(s) over several months. Once this healing process has been 

completed, the practitioner opens the gum and drills, into the bone- to create the osteotomy (bone 

preparation) to allow for the Insertion of the dents! implant. 2Jmmed.raie Extraction-immediate 

implant technique: At the same visit, or within a period of 4 weeks or fewer, the practitioner extracts 

the unsalvageable. tooth and immediately inserts the-dental implant into the root socket voids or 

using a drill modifies this root socket or drills a new hole and places the implant into it. In the case 

of a molar tooth extraction the practitioner is left with multiple proximal root -socket voids in the 

jawbone (where the multiple natural roots used'to be) and an oval or rhomboid distal void (where 

the root trunk used to be). An Implant designed to closely resemble this negative shape would be 

seen advantageous - as it would require minimal or no driiimg of the fresh extraction site in order to 

placed said Implant Into it (minimizing pain for the patient) and significantly reduce the time 

required for bone healing of the implant site and time to functional loading since less bone needs to 

grow around the implant in order to adapt to it (when the patient could actually chew solid food on 

the implant supported crown). However, until the present teachings, there, has been a reluctance to 

pursue such an approach because of the limited implant designs available to the surgeon. 

[0013] In an attempt to provide for a multi-rooted tooth form impiant WO Pat App. No.. 

2006/082610-August 2008, CHo; D'Ambroslo and Vinci, describes a "mulfiple-roof form dental 

impiant -design with a "head" component which it calls a "collar" and a "root screw* component 

which it calls a "fixture". For the sake of clarity the terms "head component" and "root screw" or 

alternatively 'bone attachment1' component used by the present teachings for these components 

will be used to describe these same respective impiant components. 

[0014] Another multi-root implant form design to the above described application is -described in 

U.S.. Pat; Ho, 2003/0180686; Sept. 2003, Simmons. 
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[&018] Both of these applications • describe a design wherein the "root screw" components are by 
necessity of smaller diameter or girth than the bore holes of the ^head" component as their entire 
length (except for the. limiting head; need to be inserted through, these bore holes so that their 
wider diameter head can rest on the inner surface of the circumferential lip of the bora hole {which 
acts as a limiting stop} in order to relate these two components tc each other. 
[0016] This is a significant drawback in the structural design of both these applications for the 
following reasons: As noted above, there are significant limitations on the maximum interdental 
(mesio-distal distance between the teeth) and bucco-Hngual (width of the jawbone) dimensions of 
the implant site. The diameter of the 'head component' that can typically be accommodated in this 
limited impiant site for missing molar teeth without puncturing this three-dimensional volume of the 
bone in both of the above two dimensions Is itself quite limited. Therefore, the diameter of the bore 
holes contained within said head component must of necessity be of smaller diameter than the 
head component which contains them. 
[00$7} Both applications described above do not allow for the tight securing to each other of their 
head component and their root screw component at. the time of initial insertion of these implant 
components into the fresh osteotomy of the jawbones (initial Implantation). This, is a significant 
drawback as it allows for potential micro-infiltration of pathogenic bacteria (at the time of initial 
implant surgery when the jawbone is directly exposed to the bactena-laden .oral .environment as 
well as during the early stages of healing of the fresh osteotomy) into the micro-gaps between 
these unsecured endosseous (In bone) implant components and the creation of a reservoir of 
these pathogenic bohe-resorbing bacteria between them, Additionally, as these endosseous (in the 
bone) implant components (the head and root screw components) are not tightly secured to each 
other, these components are free to shift, their .positions relative to each other during the several 
months that is required for the bone remodeling that occurs as part of the natural healing process 
of the osteotomy (implant preparation in the jawbone), another major drawback. 
[OQ10] The above elements described may be critical requirements, as noted above, for the 
successful implantation of any dental implant and actually may be more critical requirements for 
the successful placement by the dental practitioner and long term viability of a "multi-rooted" 
posterior (molar) dental implant due to the larger number of components (compared to a "single-
rooted" anterior implant) which must accurately be related to each other and related to the bone 
preparation fashioned to receive them. Additionally, a posterior molar impiant should be abie to 
handle the significantly greater amount of load (stress forces) it must withstand (typically §00 
Newtons of force compared to 2.00 Newtcms of force for the anterior teeth) due to its position and 
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normal function requirements., ('holding up the bite and chewing forces) therefore the: dimensions! 
size of these implant components and their ability to -withstand, these significant force loads over 
decades is critical to the long, tern' success or failure of these implant components and the 
assembled implant in its .entirety 

SUMMARY'OF THE INVENTION 

[0018a] In a first aspect, there is provided a bone implant comprising i. a head component for securing 

the implant into a bone, wherein the head component has a proximal end and distal end and is adapted 

along its entire length to be implanted entirely in the bone, wherein the proximal end has a long 

direction and a short direction both orthogonal to the length of the head component, and the head 

component is adapted for orienting the long direction parallel to a long axis of the bone; ii. one or 

more bone attachment components including a first bone attachment component, each independent of 

and separate from the head component for securing the implant into a bone, wherein each bone 

attachment component has a proximal end and a distal end and is adapted along its entire length to be 

implanted in the bone and includes an internally threaded bore hole for receiving a connector 

component; wherein the head component is further adapted to be secured to each of the bone 

attachment components with the connector components at the time of initial implantation of the bone 

attachment component and the head component into the bone; and wherein the first bone attachment 

component oriented at a tilt angle to the proximal end of the head component is secured to the head 

component at the tilt angle, wherein the tilt angle is an acute angle between the length direction of the 

head component and an axis of rotation of the first bone attachment component; and iii. an abutment 

adapted to be secured independently to the head component in an overlying relation to the head 

component. 

[0018b] In a second aspect, there is provided a bone implant comprising: i. one or more bone 

attachment components each adapted along its entire length to be implanted in a bone for securing the 

implant into a bone, wherein each bone attachment component has an axis of rotation and includes an 

internally threaded bore hole for receiving a connector component: ii. a head component independent 

of and separable from the bone attachment component, wherein the head component has a proximal 

end and is adapted along its entire length to be implanted in a bone wherein the proximal end has a 

long direction and a short directions both orthogonal to the length of the head component, and 

wherein the head component is adapted to be secured in the bone to the bone attachment component at 

the time of the initial implantation of the bone implant into a bone, and wherein the head component 

is further adapted to be secured to an abutment component at a later time; and iii. one or more first 

connector components having an axis of rotation and that temporarily secures the head component to 

the bone attachment component at the time of initial implantation of the bone component and the head 

component in a bone; wherein the head component includes one bore hole per bone attachment 

component, each bore hole of the head component having an internal limiting seat circumferential 

flange oriented at a tilt angle for receiving one of the first connector components; wherein each first 

connector component has a distal head section that substantially fills the distal region of the bore hole 

of the head component; and each first connector component is removable so that it may be replaced 
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by a second connector component that is sufficiently long for securing an abutment component that is 

distally positioned to the bone attachment component with the head component interposed between 

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

the bone attachment components and one of the first connector components are axially aligned and 

tilted relative to the head component at a tilt angle, wherein the tilt angle is the acute angle between 

the length direction and the axes of rotation. 

/0018c/ In a third aspect, there is provided a method comprising: a step of replacing the first 

connector component of the second aspect with a second connector component adapted to secure an 

abutment component to the head component and to the bone attachment component, wherein the step 

of replacing is following osseo-integration of the bone attachment component, the head component or 

both. 

[OOlSdJ In a fourth aspect, there is provided a kit for the bone implant of the first or second aspect, 

wherein the kit includes one or more of the bone attachment components and a plurality of the head 

components including at least two head components that differ with respect to at least one of their tilt 

angles. 
[Q&f&l One embodiment of the present teachings is directed at a bone implant comprising one or more 

bone attachment -components for securing the impisnt to a bone, and a head component 

independent of and separable from the hone attachment components. Each hone attachment 

•component has a longitudinal axis. Preferably each bone, attachment component includes an 

internally threaded bore hoie for receiving a connecter component The head component 

preferably is adapted so as to fee .sesured.i© the one or more bone attachment components at the 

..time of initial implantation {e.gduring the same visit) of the Pone attachment components and the 

head component into the bone (e.c.: substantially, or even entirety endosseousty). The head 

component preferably is adapted to be oriented relative to at least one of the one or more bane 

attachment components at a predetermined tilt angle between 0 and 90° relative to the bone 

attachment component, so that the implant generally conforms with a natural root "Structure of a 

missing tooth (e.g., as defined by an extraction cavity of a patient), wherein the tilt angle -defined by 

the acute angle between the longitudinal axis of the bone attachment component and the 

longitudinal axis of the head component. The longitudinal axis of the head component may be -in 

the generally apical-coronal direction. 
[0020] This embodiment may be characterized by one or any combination of 

the following features: the -bone impiant is a dental impiant: the tilt angle is at least about 1C: the 

.bone implant .comprises two or more bone attachment components including two bone, attachment 

components having longitudinal axis that are not parallel: the bone .attachment components are 

root screws; the implant includes s first connector component; the first connector component ts a 

screw; the head component includes a-bore shaft having a first section that is angled relative to a 

second: section of the bore shaft; or the impiant includes an abutment component. 

[0021] Another embodiment of the present teachings is directed at a bone implant comprising a bone 
attachment component tor securing, the impiant into aPone. a head component independent of and 

separable from the bone attachment component, wherein the head component is adapted to be 

•secured in the bane (e.g., substantially, or even entirely endosseousiy) to the bone attachment 

component at. the time of the initial implantation of the bone implant: and a first connector 

component that temporarily secures the head component to the bone attachment component at the 
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tims of initial implantation of the bone attachment component and the head component in s bone. 

The head component is also adapted to be. secured to an abutment component, at "s later time. 

Preferably, each ©one attachment component includes an internally threaded bore hole for 

receiving.8 connector component. The- head component generally includes one bore hole per bone 

attachment component. Preferably, each bore hole of the head component has s limiting *eat 

circumferential- flange for receiving one of the first connector components. Each first connector 

component preferably has a distal head section that substantially fife the di&tal region of a bore 

rttfte of the head component. The first connector component preferably JS removable so that it may 

be replaced by -a second connector component that is sufficiently long tor securing an abutment 

component that is distally positioned- to the bone attachment component with the head component 

generally interposed between the abutment component and the bone attachment component. A 

further embodiment of the present teachings is directed at a method for implanting a bone implant 
comprising the sequential steps of milling a recess in a bone, -wherein-the recess has a generally 

flat floor; driiimg one. or more bore holes in the bone through'the floor of the recess, including at 

least one bone bore hole, that is tilled at a predetermined tilt-angle relative to the normal direction of 

the floor; inserting a bone attachment component in each bone bore hole: through the floor; 

inserting a head component into tne cavity of the first bone preparation and placing .it over the 

distal ends of the -bone attachment components; and securing the head component ID a.bone 

attachment component using s .connecting component Preferably, the predetermined "tilt angle oi 

at least one bore hole through the floor of the recess is about 1* or more. The. process, preferably is 

employed to install a bone implant having one or more of the features described herein. The 

process preferably employs a bone installing apparatus having one or more- of the features 

de-scribed herein. 

P&22] Another process related embodiment of the present teachings is directed at a process for 
implanting a bone implant comprising the steps of. securing a surgical jig having a drilling platform 

to g patient jawbone; attaching and securing a removable slrding first drill guide assembly to said 

jig wherein sale drill guide assembly is adapted to enable a controlled milling -procedure in the 

jawbone of -a symmetrical or asymmetrical bone preparation; performing a milling procedure to 

prepare a first bone preparation with a predetermined cross-sectional shape and uniform depth, 

using a hand piece guide sleeve adapter containing .the drill head and attached milling drill bit 

which relates to the .first drill guide assembly; and performing a guided drilling procedure to prepare 

a Second bone preparation of one or more bore holes in the floor of the previously prepared firs' 

bone preparation, using a second drill guide assembly to which is related the hand psece guide 
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sleeve adapter containing the drill head and attached bore driSt .bit. The guide sisave preferably has 
a cut-out slot adapted to be- attached and removed from -a drill head. Such a guide sleeve may 
include s separate, hole cut into the guide sleeve to allow tor the unimpeded spray of irrigating 
solution from the drill neati when.drilling.into a hard tissue The process preferably Is.employed to 
install s bone Implant having one or. more .of the features described herein. The process preferably 
employs, a bone installing apparatus having one or more of the features Described herein. 
[QG23] Alternatively, the surgical jso described above may incorporate s drilling platform which 
aftows-for the securing of multiple drill guide assemblies and the subsequent preparation of multiple 
implant bone preparations and or the insertion and securing of multiple implants into said multiple 
implant Pone preparations or alternatively thetr insertion-and -securing in multiple natural extraction 
sockets that remain after the prior extraction of these teeth. 
JQW.4] Another method related embodiment of the present teachings is directed at a method of securing 
an implant comprising a step of replacing a -first connector component thai connects a head 
component and a Pone attachment component with « second connecto; component adapted to 
secure an abutment component to the head component and to the bone attachment component, 
wherein the step of replacing is following osseo-rntegration of the. bone attachment component the 
head component or both. 

[0025J Y et another embodiment of the present teachings is directed at an apparatus for the guided 
installing of a bone Implant, such as a dental implant. The same apparatus .used to .prepare the 
osteoiomy can also be used .tc Install the endosseous implant comoanents in s .guided and 
controlled manner. Utilising the-second drill/guide assembly which has been secured to the surgical 
jig, a dhvsr tool to which has been securely attached a root screw. Is adapted to slide into the 
guide ring of the -drill guide assembly at the same location and angle as the guide tube -so as to 
screw the root screw into the previously prepared bone bore shafts or alternatively the natural root 
socket of a.recently extracted tooth. The driver tool has a limiting collar that engages the guide ring 
of the second drili guide assembly, and so controls the maximum depth the root screw can be 
driven down into the bone bore hole or alternatively, the natural root socket void. 

[002&J Yet another embodiment of the present teachings is directed at tools which act as templates to 
oneck the accurate preparation of the osteotomy or to check the accurate insertion of the root 
scrswis) into the previously prepared bone bore ho!e{:s) or alternatively' the natural extraction root 
sockets of a recently missing tooth 
[W27J The implants., methods, and apparatus of teachings herein may include one or any 
combination of the following", a -head component having a limiting flange in (e.g.. each of) its bore 
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holes that allows for the tight securing of the bone attachment components (e.g., root screw(s)'} to 

the head component m the bona at the time of initial implanting: a head component, that ailows. for 

an angled relation and/or angled securing of the head component to one or more bone attachment 

components (preferably multiple root screws;. such as with angled connector components, so that 

the assembled, bone attachment comportentand' head component is an analog of the entire natural 

root structure (•e.g., implant parts generally match the extraction -sockets of a recently extracted 

tooth with minimal driffing arid minimal need for bone regrowth (e.g.. no drilling and no need for 

bone regrowth}; a ball and socket, coupling of the neck of the bene -attachment component and the 

head component so that a generally tight fit with substantially no micro-gaps can DS obtained (e.g., 

thus allowing for greater tolerances in the preparation of an implant site); an impiant that does not 

have an angled relationship between the hesd component and the root screw component, wherein 

the implant includes a temporary first connector component that protects a bore hole of the head 

component the first connector component may act as a cover screw to secure the head 

component to the root screw .at the time of an mitral implantation; s bone attachment component 

(e.g., g root screw.) that is headless and that can be related (e,g.. tightly relaxed) to the head-

component and whose body diameter is larger than the smallest diameter of the bore hole of the 

head component; the bone,attachment component has a generally convex neek or convex neck 

collar: the bone-attachment component has a locking feature, such as a- petal-shaped externa' 

looking feature (e.g., on its neck) mat corresponds to a similar matching feature in the hesd 

component (e.g.. in a core note of a head component}, an apparatus for installing an implant thai 

includes s surgical jig having novel ciamptng 'features according to the teachings herein.; a novsi 

first drill guide snd/or -second drill guide according to the teachings herein: a apparatus and 

methods for a novel milling procedure according to the teachings herein; novel apparatus and 

methods for drifting .an angled bone bore hole: rempiateis) and methods for employing template{s} 

for checking and/or evaluating a bans preparation: ;a novel mat screw driver according to the 

teachings herein or a novel dental drili guide sleeve adapter for controlling and/or guiding s dental 

drill during one or more steps of a Done preparation. 

fOQ2B] A further embodiment of the present teachings is directed at an impiant kit including a plurality of 
head components including two -or more (eg . four or more, (5 or more or even 10 more) head 

components having different tih angles so tnst a bone surgeon car- choose an appropriate head 

component for an implant site. The implant. Kit preferably includes one or more bone attachment 

components, one or more first connector components: or any combination thereof 
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While preferred that the teachings herein are of a type useful for Immediate Extraction -

immediate impiant techniques, they may also be employed for other impiant techniques (e.g;, 

Delayed impiant techniques). 

[&030J Although the apparatus and methods described herein may be employed with chefmplsrUs 

described herein, it will fee appreciated- that they may find utility for securing other implants, and 

particularly .for securing dental implants. 

[8031] The methods, apparatus, and impiants, may find particular utility for implanting an impiant in 

a bone having a cavity such as a cavity from a missing tooth. without first re-growing bone in the 

region of the cavity. As.-such, a tooth may be extracted and an implant secured to a bona during the 

same ptocsdists (e.g., with minimal or no bone preparation In order to afiow for the insertion of the 

implant in to the extraction socket{s}}, or shortly thereafter (e.g., within one,, four, or 20 hours, within 

one three or fm days, or within one. two, three, or four weeks). It will be appreciated that longer 

periods of time may be encountered between the formation of the cavity fe.g,. of a missing tooth) 

and the securing of the implant. The various aspects of the invention allow for increased flexibility 

in the timing of the securing of an implant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

JQQS2] The principles and operation o? the system, apparatus, and method according to the 

present teachings may be better understood with reference to the drawing's, and the following 

description, It being understood that these drawings are given for illustrative purposes only and are 

not meant to be limiting, wherein: 

[8Q33] FIG 1a and lb are illustrative cross-section profile- Sketches of root screw i designs 

showing features of -the prior art 

.[0834] FIG. 1 c is an illustrative emss^section profile sketch of FIG 1 b (prior art) showing 'features- of 

a root screw which has been modified. 

[8035] FIG id is an illustrative cross-section profile sketch of FIG. 1 c (prior art.) showing features of 

a root screw which has been further modified. 

[8036] FIG. 1e is an illustrative cross-section profile sketch Of the root screw 1 of the referenced 

prior art PCT/IB20107Q50458 showing that the root screw has modified areas that remained from 

FIG. 1c. 

[803?] FIG. 1f is an illustrative cross-section profile sketch of the root screw 1 of the referenced 

prior art PCT/i.B2010/Q5G458 of which the. present invention is in pari a derivative thereof. 
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[0038'] FIG. 1g is an illustrative cross-section profile side, by side comparison of the prior art root 
screw 43 profile and the profile 48 of the root screw 1 of the referenced prior art 
PCT/}82010/GS0458-of which the presen? invention is in part-a derivative thereof. 
[0039j FIG 2a is an illustrative cross-section profile sketch illustrating, the prior art relation of the 
head component profile 49 to the root screw component profile 42, 
[0046] FIG 2b is an Illustrative cross-section profile sketch illustrating another prior art relation of 
the head component profile 49 to the root screw component profile 43. 
[0041] FIG. 2c and 2d are illustrative cross-section profile sketches illustrating: the relation of the 
head component profile 51 to the root screw component profile 48 of the referenced prior art 
PCT/IB201Q/05G458 of which the present invention is in part a derivative thereof. 
[0042] FIG. 3a is an illustrative cross-section profile sketch illustrating the prior art relation between 
the head component profile 49. the root screw component profile 43 and the connector screw 
profile 53 that secures these two components to each other. 
[0043] F!G. 3b is an illustrative cross-section profile sketch illustrating the relation between the 
head component profile 51 the root screw component profile 48 and the connector screw profile 
54 that secures these two components to each other of the improved implant, of the .referenced 
prior art PCT/182010/050458 of which the present invention is in part, a derivative thereof, 
[0044] FIG. 4a is an illustrative length-wise cross-sectional view showing features of the prior art 
dental implant 
[0045] FIG. 4b is an illustrative length-wise cross-sectional view showing features of one 
embodiment of the dental implant of the prior art PCT/IB2010/Q50458 of which the present 
invention is in part a derivative thereof. 
[0048] FIG. 4c Is an illustrative length-wise cross-sectional view showing features of an improved 
implant according to the teachings herein, including features of the head component 2, the root 
screw 1, the temporary connector screw (surgical stage) 4a, and relational features of the 
components. 
[0047] FIG 4d is an illustrative length-tote cross-sectional, view showing features of an improved 
implant according to the teachings herein, including the head component 2.. the root screw 1, the 
abutment 3, and the final connector screw (prosthetic stage) 4b, and relational features of the 
components. 
[0048] FIG. 5a is an illustrative length-wise cross-sectional view along the bucco-lingual (cheek"to 
tongue) axis showing features of the endosseous (in bone) components of an improved dental 
implant according to the teachings herein. 
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[8G4B] FiG, 5b is an illustrative length-wise view along the mesio-dista] (front to back) axis showing 
features, of the endosseous .components of an improved denial implant according ia the- teachings 
herein. 
(QQ5®]rtG.. 5c is an illustrative- length-wise view along the bucco-lingual (cheek to tongue) axis 
showing features of an improved dental implant according to the teachings herein, 
[0OS1] FH3. 5d is an illustrative length-wise cross-sectional view along the mesk>~di$ta! {front to 
back) axis showing features of the endosseous components of an Improved dental implant 
according to the teachings herein. 
(0QS2J FIG. Se. is an illustrative length-wise cross-sectional view along the bucco-lingual (cheek to 
tongue) axis showing features of an improved entire dental implant 5 according to the teachings 
Herein, including an abutment 3; 
J00B3] FIG. 5? is an illustrative length-wise view along the mesio-distal (front to back) axis of an 
improved entire dental implant 6 according to the teachings herein showing features of the implant 
and its components. 
[0054] FIG, 5g is an illustrative length-wise view along the bucco-lingual (cheek to tongue) axis of 
an improved entire dental impiant 8 including the abutment 3. having features according to the 
teachings herein.. 
[Q0S5] FIG. 6h is an illustrative lengthwise cross-sectional view along the mesio-distal (front to 
back) axis of an improved entire dental implant 6 having features according to the teachings 
herein. 
[0056] FIG, 5i is an illustrative top view of an illustrative head component 2 showing features of the 
head component according to the teachings herein, 
[€>857] FIG. 6a is an illustrative- cross^-sectional view along the mesio-dfstal axis showing features of 
the pildf art -PCT/I8 201Q/D-504Sa. 
[8858] FIG. 8b is an illustrative cross-sectional view along the mesio-distal axis of the head 
component 2 of an implant shewing features of the head component according to the teachings 
herein.. 
[0058] FIG 6c is an illustrative cross-sectional, view along the mesh-distal axis of a. head 
component 2 showing feature of the head component according to the teachings herein. 
fOQ&O] FIG. 7a is an illustrative angled front view of a root screw 1 according to the teaching 
herein. FiG. 7b is an illustrative side view of the root.screw i of FiG 7.a and PIG. ?c is an illustrative 
top view of the root screw 1 of FIG. 7a« 
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[8081] FIG. ?eiis an illustrative, angled front view of another root screw 1 showing features of a root 
screw according to the teachings herein. FiG. ?e is a stele view of the root screw l ot FIG. M FIG. 
7f m an illustrative top view of the root screw 1 of FIG; ?d 
[0062] FiG. ?g is an illustrative angled side/bottom view of the head component of FIG. 6b. 
[Q0S3] FIG. 7h is an illustrative angled side/bottom view of the head component of FIG'S. 5a~5h. 
[0O&4JFIG 7i is art illustrative angled top/side view of the head component of RG-$. 5a-6h. 
[Q8SS] FiG 8a is an illustrative side view along the mesio-distal axis showing features of an 
improved entire dental implant 6 according to the teachings herein. 
[QOM]FIG. 8b is an illustrative see-through side view along: the mesio-distai axis of an improved 
entire dental implant 6 according to the teachings herein. 
[WG7J FiG. 8c is an Illustrative see-through side view along the mesio-distal axis of an improved 
entire dentai implant 8 according to the teachings herein. 
[0088J FiG. 9a illustrates.three different views of a head component drill guide assembly 8 showing 
features of an apparatus according to the teachings herein. 
[O088] FIG 9b illustrates four different views of a bore shaft drill guide assembly 3 showing 
features of an apparatus according to the teachings herein. 
[0Q7Q]F\Q, 10a is an illustrative side view along the mesio-distai axis wherein is depicted a 
surgical jig 7 to which has been attached a head component, drill guide assembly 8 and a dental 
handpiece 18 with a milling drill bit 17 inserted in it above a handpiece drill guide sleeve 14 
showing features of an apparatus, method, and implant according to the teachings herein. 
[Q07ij FiG. 10b is an illustrative side view along the. mesio-distal axis wherein is depicted a 
surgical jig 7 to. which has been attached a head component drill guide assembly 8 and a dentai 
handpiece 18 fully inserted into a handpiece drill guide sleeve 14 showing features of an 
apparatus, method, and implant according to the teachings herein. 
[QQTSJFiG. 10c is an illustrative side view along the mesio-distal axis wherein is depicted a 
surgical jig 7 to which has been attached a bore shaft drill guide assembly S and a dental 
handpiece 16 above it with a twist drill bit 18 inserted in it showing features according to the 
teachings herein. 
[8073] FIG, 10d is an illustrative side view along the mesio-distal axis wherein ts depicted a 
surgical jig ? to which has been attached a bore shaft drill guide assembly 9 and a root screw 
driver 37 with an attached, root screw 1 above the bore shaft drill guide S showing features 
according to the teachings herein, 
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10674} FIG. iOe is m illustrative side view along the mesio-distal axis wherein is depicted a 
surgical jig 7 to which : has been attached a bore shaft drill guide assembly 9 and a root screw 
driver 37 with an attached root screw 1 fully inserted into the bore shaft drill guide assembly 9 
showing-features- of a method, apparatus, and impiant according to the teachings herein. 
[007$} FIG, 10f is an illustrative side/bottom view along the mesio-distal axis of an abutment 3 
showing features-of an abutment according to the teachings herein. 
(0078] FIG. tOg-is an illustrative side/bottom view along the mesio-distal axis of another abutment 
3 showing features of an abutment according to the teachings herein. FIG. 10h is an illustrative top 
view along the mesio-distal axis of an abutment 3 of FIG I0g. 
[0077} FiG. 11a is an illustrative cross-sectional length-wise view of a. dental handpiece head 18 
with a milling drill bit 17 inside it and with a handpiece drill guide.sleeve 14 attached to a surgical jig 
? according to the teachings herein. 
£8078] FIG. lib is an illustrative cross-sectional length-wise view illustrating a sliding 41 of a head 
component drill guide assembly 8 which may allow a milling drill bit 17 to mill a-pro-determined 
dimension and depth upper segment 16a, such as for a first stage of a two stage osteotomy 15. 
The first stage 15a may have a generally oval cross-sectional shape. 
[0.078] FI'G. 11c is an illustrative cross-sectional length-wise view illustrating a dental handpiece 
head 18 with a bore shaft twist drili bit18 inside it and with a handpiece drill guide sleeve 14 
attached to it, fully engaged on over an angled bore shaft drill guide assembly 9 preparing a lower 
(proximal) segment (-e.g.-, second stage) into the bony floor 33 of the upper segment 15a,. such as 
for a two stage osteotomy 15, The second stage may include, or consist essentially of a first bore 
shaft 15b. 
J&QW) FIG. ltd is an illustrative cross-sectional length-wise view illustrating a dental handpiece 
head 18 with a bore shaft twist drill bit 18 inside it and with a handpiece drill guide sleeve 14 
attached to it, fully engaged on over an angled bore shaft driii guide assembly 9 preparing a 
second bore shaft 15b into a different location of the floor of an upper segment 15a (of a two stage 
osteotomy 15} at a different angle to a first bore shaft 15b of the lower segment of the two stage 
osteotomy 15. The second stage: may include or consist essentially of two bore shafts 15b. 
[0Q$i] FIG. 11 e is an illustrative cross-sectional length-wise view illustrating features of a natural, 
tower molar extraction socket 26o. 
[0082] FIG. 11f Is- an illustrative cross-sectional lengthwise view illustrating a head component 2 
and two angled root screws 1 secured to the head component. As illustrated in FIG 11f, a bone 
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Implant including a head screw and one or more root screws may substantially fill or entirely fill an 
extraction, socket 28o, such as the extraction socket- of FIG. 11e. 
f0#83/FiG. 12a is an illustrative cross-seciianal- length-wise view shewing features according to 
the teachings herein of a root screw driver 37 engaging a root screw 1 while being fully inserted 
into a bore shaft drill guide assembly 9 and. screwing the root screw component! to its proper 
location, angle and depth in a previously prepared bore shaft 15b, such as the bore shaft of FIG. 
11a 
[QQB4] FIG. 12b is an illustrative cross-sectional length-wise viaw showing features according to 
the teachings herein of a head component-root screw depth template 36 fully inserted into an 
upper segment 15a (e.g., first stage) and seated onto the top surface la of one or more root 
screws 1. 
[008$} FiG;. 12c is an illustrative cross-sectional length-wise-view illustrating multi-root endosseous 
components of an impiant 8 according to the teachings herein, wherein a head component 2 has 
been inserted (e.g.,-fully inserted) into an upper segment 15a (e.g., first stage) of the two. stage 
osteotomy 15 and placed intimately over the top surfaces of two angled root screw components 1 
and. secured to them via two connector screws 4. The two connector screws may be angled to the 
same orientation as the root screws 1. 
/dCHjSf FKS 12d is an illustrative cross-sectional length-wise view an entire multi-root implant 8 
according to the teachings herein, wherein an abutment component. 3 has been positioned over a 
head component.2-and secured to it via two abutment screws 5. 
[0087] FIG. 13a is an illustrative top view along the mesio-distal axis of a surgical jig 7 thai may be 
used for an implantation process^ As illustrated in. FiG 13a, the surgical, jig 7 may be placed on a 
segment of a mandible 10. 
[0088] FIG 13b is an illustrative top view along the mesio-distal axis of a surgical jig 7 placed on a 
segment of the mandible 10, wherein is depicted a prepared distal upper portion 15s, such as for 
an osteotomy 15 having two or more stages. 
[808$] FIG. 13c is an illustrative top view along the mesio-distal axis of a surgical jig 7 placed on a 
segment of .the mandible 10 wherein is depicted a 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 according 
to the. teachings herein, 

FIG. 13d is an illustrative lop view along the mesio-distal axis of a surgical jig 7 placed on a 
segment of the mandible 10 wherein is depicted two bore shafts 15b.prepared into the bony floor of 
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the upper portion 15a of an "osteotomy 15 (such as -a two stage osteotomy) according to the 
teachings herein. 
[OOB1J FiG. 13a.is an illustrative top view along the mesio-distal axis of a surgical jig 7 placed on a 
segment of the mandible 10 wherein is depicted two root screws 1 screwed into two bore shafts 
15b prepared into the bony floor .33 of an upper portion 15a of an osteotomy, such as the 
osteotomy 15 of FIG. T3d 
£&0$2f FIG. 13f is an illustrative top view along the mesio-distal axis of a surgical Jig 7 placed on ;a 
segment of the mandible. 10 wherein is depicted , a head connector 2 inserted into the upper portion 
15a of an osteotomy 15 and silting (i.e.. resting) directly on top of two root screws 1 previously 
screwed into bores shafts 15b, such ss the root screws: i screwed into the bores shafts 15b 
depicted in FIG. 13e. 
[0893] FIG; '14a illustrates a lengthwise cross-sectidnal view of a body 38 of a. root screw driver 37 
according to the teachings herein. 
[8094] PIG. T4b illustrates:a lengthwise cross-seotional view of a body 38 of the root screw- driver 
37, The root screw driver 37 may have an- inner adjustable screw 39 (he., internal adjustable 
screw) at least partially inserted into It, 
[0005] FIG. 14c Illustrates a lengthwise cross-sectional view of a body 38 of a root screw driver 37. 
The. root screw driver 37 may have an inner adjustable screw 39 fully inserted into it. 
[OOPS] FIG. 144- Illustrates the lengthwise view of a different body 38 of a root screw-driver 37. 
[0Q87] FIG. 14e illustrates the lengthwise view of an inner adjustable screw 39 of a root screw 
driver 37. 
[009$] FIG, 14f illustrates the lengthwise view of -an inner adjustable screw 39 fully inserted into the 
body 38 of a root' screw driver 37. 
[8Q&$] FiG: 14g illustrates the lengthwise view of an inner adjustable screw 39 fully inserted into 
the body 38 of a root screw driver 37 and to which has been attached a roof screw 1, 
[061Q0J FIG.. 14h illustrates the lengthwise view of a body.3S of a root screw driver 37. 
[00101] FIG. 141 illustrates the lengthwise view of another inner adjustable screw 39 of a root 
screw driver 37. 
[00182] FiG. 14] illustrates the lengthwise view of an inner adjustable screw 38, such as the 
inner adjustable screw of FIG; 14i: fully inserted Into the body 38 of a root screw driver 37. 
[00103] FiG. 14k illustrates the lengthwise view of an inner adjustable screw 39, such as the 
inner adjustable screw of FIG. 141, fully inserted into the body 38 .of a root screw driver 37 and to 
which has been attached a root screw 1. 
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[00104] FIG. 141 is a close-up angled ''see-through" view of an osteotomy 15 (e.g8 two-

stage osteotomy) therein the- threaded body of one root screw component has been screwed, 

down into one of the angled bore shafts and the top-angled portion of the root screw is sitting in the 

empty void (above the floor) of-the upper segment. 15a of the osteotomy 15., 

[0Q1QS] FIG. 14m is a close-up top view art osteotomy 15 with two root screws 1 fuiiy 

screwed into bore shafts 15b. The distal (top) portions of the root screws 1 may sit above the bony 

floor 33 of the upper portion 15a of the osteotomy 15. Also depicted ar© the side walls 32 of the 

upper portion 15a of the osteotomy 15. 

[Q01MJ .FfG. 15-3 is an illustrative top/side angled view along the mesio-distal axis of a 

surgical Jig 7 showing features of a surgrcal jig according to the teachings herein. 

[&Q167J FIG. 15b- is an illustrative top/side angled view along the mesio-dietai axis of another 

surgical jig 7 showing features of a surgical jig according to the teachings herein. 

[&Q1QSJ FSG. 15c is an illustrative top/side angled view along the roesic-dsstal axis .of yet 

another surgical jig 7 showing features of a surgical jig according to the teachings herein. FIG. 15d 

is. an illustrative top/side view along the bucco-lingual axis of the surgical jig 7 of FIG. 15c._FiG.15e 

is an illustrative bottom view along the feueccMingtial axis- of the surgical Jig 7 of FIG. 15c. 

[QO109} FIG, 18$ is an' -illustrative cross-sectional sketch of a removable dental handpiece 

guide sleeve adaptor 14 of the present invention. FiG- 16b is an. Illustrative angled front view of the 

removable dental handpiece guide sleeve adaptor 14 of FfG. 18a. FIG. 18c is an illustrative angled 

bottom view of the removable denfa! handpiece guide sleeve adaptor 14 of FIG. 16b. 

[80116$ FIG. 16d is an illustrative "see-through" side view of the working end (head) of a 

dentai handpiece 16 inserted into a handpiece guide sleeve adaptor 14. 

[08111] FiG. 17a is an illustrative cross-sectional sketch of a bors shaft depth template 34 of 

the present invention. 

{0011.2} FIG. 17b is an illustrative angled front view of a head component template 35 of the 

present invention. 

[O0113] FIG. 17c is an illustrative, angled front view of a head component-root screw depth 

template 36 of the present invention. 

[60114] FIG 1?d is an illustrative angled bottom view of a head component template 35, 

such as.the template of FIG 17b. 

[0011S] FiG. 17$ is an illustrative cross-sectional sketch of a head component-roof screw 

depth template 3.8, such as the template of FIG. 17c. 

DETAILED DESCRIPTION OF THE INVENTION 
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[00116] The1 following description is presented to enable one of ordinary skill in the art to 
make and use- the teachings herein as provided m the context of a particular application and its 
requirements. Various modifications to the described aspects of the invention (including 
components, arrangement of components, apparatus, and methods) will be .apparent to those with 
ski in the art, and the general principles defined herein may be applied to other aspects. 
Therefore, the present teachings are not intended to be limited to the particular aspects shown and 
described, but are to be accorded the widest scope consistent with the principles and novel 
features herein disclosed. In other instances, well known methods,, procedures, and components 
have ml been described in detail so as not to obscure the present teachings. 
[G&117] In general, the teachings contemplate systems, means and methods for the 
preparation and insertion of improved anatomically corrected srnplants that more closeiy imitate the 
overall natural form of the roof system of human teeth, fn some aspects of the present teachings,, 
the system is an impiant that includes two detachable modular stages with customizable features 
to which a third abutment stage is attached. The system may employ, e.g., as an integral part, on® 
of the two stages as is- described m POT Patent Application PCT/I8201G/QS04$$ (W02010/088898 
A2), by the same inventor, which is hereby incorporated, in its entirety by reference. 
[0011.8J Moreover, in- accordance with various aspects of the present teachings; s modular 
design two stage multi-root endosseous dental Implant system is provided, comprising multiple 
detachable and modular stages which are placed endosseousty, including a first stage comprising 
one or more bone attachment components (e.g., multiple novel root screw components}., a second 
stage comprising a head component (e.g., a novel head component according^ to the teachings 
herein), or both. 
[00119$ The head component and the. abutment component may be configured as separate 
stages. The head component and the abutment component may be secured at different, times. 
[QQ120] The modular design dental Implant system may include one or more, bone 
attachment components (e.g.. multiple cylindrical root screws). The bone attachment components 
may be. placed endosseousiy. As such< the bone attachment component may provide a splinting 
effect when coupled with a second stage, such as a head component (i.e., a head component 
stage).. The head component, preferably includes side, walls that generally conform at the level of 
the cervix to the natural root form of 3 selected tooth type. 
[00121] As can be seen from the various embodiments described on the teachings herein, 
one of the novel aspects is predicated upon the surprising recognition of a unique head component 
structure and method of making and using the same pursuant to which it is possible to 

18 



WO 2012/106397 PCT/US2012/023436 

achieve (and preferably in which there is achieved) a secure attachment of one or mo re bone 
attachment structures fsuchas.a root screw) that is implanted into a bone (e.g., a mandible} at the 
lime of performing the initial impiant procedure (and thereby potentially reducing patient visits, and 
simplifying overall implantation as compared with the previously described standard irnpiant 
technology), For example, the employment of one or more limiting flange in a bore hole of the head 
component helps to assure a fastened: assembly of the head component with a. bone, attachment 
component. 
[80122] Further as to one of the aspects of the teachings herein, by virtue of the 
employment of an angled relation and ah angular securing of the head component to angled bone 
attachment structures with one or more fasteners such as angularly oriented screws an assembly 
is employed thai more closeiy approximates that of an entire natural root structure. For example, it 
is seen from the teachings herein that the .bone attachment component defines a unique structure 
that.functions to interconnect a head component with bone (e^.with the bone.of a mandible, as 
placed within a root socket from an extracted tooth). In this manner, the ability to match impiant, 
•components .to extraction sockets of a recently extracted tooth is realized with minimal drilling and 
minimal need for bone regrowth; that is, as compared with a procedure in which a bone attachment 
component that substantially approximates a natural root structure of a tooth is not employed, a) it 
is possible to accomplish the implant with a reduction of at least 20%, 30%, 40%, or more bone 
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 a similar reduction in the need to place bone 
grafting material in the extraction sockets at the time of initial implantation in order to facilitate bone 
regrowth. Thus, again, the teachings herein contemplate extracting a tooth for forming an 
extraction socket, inserting the. described bone attachment component into the extraction socket 
(optionally substantially contemporaneously with the time of the extraction, or within 2 weeks, 1 
week, 5 days, 3 days, 2 days or one day ofthe-extraction), and then attaching the head component 
in the extraction socket to the bone attachment component, 
l®Qf23] Another beneficial, aspect of the teachings herein is realized from the surprising 
employment of a ball and socket coupling of the bone attachment component with the head 
component, in this manner it is possible to attain :(and the teachings herein contemplate attaining) 
highly precise attachment of the components while realizing a substantia! absence of any gap 
between the components. For example it is contemplated thai any gap between components is 
less than about 50 microns, less than about 10 microns, or smaller. At the same time, by virtue of 
the .bail and socket, adjustments to position of the components relative to each other are possible 
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in the event of tolerance differences of the component implantation orientation imprecision, or 
both. 
[QQ124] As to the bone attachment component herein, the structure may be headless; it 
may employ 3 generally convex neck and/or neck collar structure; it may have a body diameter that 
is larger Ihan s bore hole defined in a head component: to which: it is attached via a fastener; it may 
have an externa! locking structure (e.g., a generally petal shaped external locking structure) that 
corresponds generally in shape with an opposing structure in the head component (e.g., a 
complementary shape for mating -with a bore hole of the head component): or any combination of 
the foregoing. 
[QQ12§] The head component stage preferably includes one or mom (e,g., multiple) 
connecting bore holes for the secure attachment of the first and second stages.. The modular multi­
stage dental implant preferably is adapted so that a separate abutment stage may be (and 
desirably is) secured to the separate head component stage;, to the separate bone attachment 
component, or both. In various aspects of the. invention the dimensions and/or placement directions 
of each of the bone attachment components (e.g., multiple root screws) is parallel or angled from 
each other, and/or may be attached in parallel and/or otherwise angled to the head component 
stage.. The head component may include a sufficient number of micro-grooves and/or ridges on 
one or more external surfaces., so that retention and/or bone adhesion is enhanced. As used 
herein, micro-grooves desirably are a plurality of grooves having a spacing between successive 
groove bottoms .of less than about 200 pm, preferably less than about 50 pm. Preferably, such 
grooves extends along the entire circumference of the head component. 
[0812BJ Preferably, head component and the bone attachment component (e.g., the root 
screws) relate, to each other passively in the following mariner the bottom (proximal) surface of the 
head component is placed rests) on top of the top (distal) surface(s) of the bone attachment 
component. The distal surface of the bone attachment component may be the top surface of the 
neck of a. root screw. This passive relation, of these two implant components may be a fiat butt joint. 
Alternatively, this passive relation may tie a more intimate male-female interface. To secure head, 
component and the bone attachment component to each other may require one or more connector 
components, such as a connector screw, For example, the connector screw may have a threaded 
length body section. The threaded length body section of the connector screw may slide partially or 
entirely through the bore hole of the head component and engage the interna! threaded bore hole 
sleeve of the bone attachment component (e.g., root screw). The connector component may have 
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a head (such as a screw head) that rests on a limiting flange (seat) of the internal bore hole(s) of 
the head component. 
[90127] In order to achieve an angled relation of the bone attachment coroponentsCs) to the 
head component, a novel head component may be employed. The hovel head component 
preferably incorporates one or more angled sockets (such as an indented, sat ring) on Its bottom 
exterior surface which is related to the top (distal end) surface of a bone attachment component 
(e.g., a root screw). To allow the securing of this angled relation of these two components a lower 
section of a bore hole shaft of the head component may be angled in relation, to an upper section of 
the bore hole shaft. The head component may also include a limiting flange in the lower section of 
the bore hole so that the head of the connector component (e.g., a connector screw) does not slide 
completely through the bore hole. If the head component is intended to be attached to a plurality of 
bone attachment components, then one, two or more (e.g., all) of the bore holes may have an 
angled lower section. These internal structural features of the novel head component of the present 
invention allow for the insertion and full sealing of the connector screw(s) (e,g.; first connector 
screws)' through these internal, bore hole shaft(s) at an angle that corresponds to the angle of the 
indented sbcket(s) (e.g., indented set ring(s}} on the .bottom exterior surface of the head 
component, for the full seating of the screw head of the connector screw on the limiting flange, or 
.both; so that the head component can be tightly secured to each of the bone attachment 
components si a predetermined tilt angle at the time of initial implantation of these components in 
thebone. 
[00128] It will be appreciated that the teachings herein, in addressing "angularity" or "angled" 
relations or orientations envisions a. positioning of two or more adjoining structures, each having a 
longitudinal axis, such that the longitudinal axes of the structures are not aligned or parallel with 
each other. For example, the axes may be .oriented at an angle of greater than 0s, less than 180s, 
or both; 
[80129] The tiit angle between the head component and bone attachment component is 
defined by an acute angle (and greater than 0*} between the longitudinal axis of the head 
component and the longitudinal axis of the bone attachment component. The tilt angle of each 
bone attachment component may be the same or different. The tilt angle of each bone attachment 
component may be determined by the selection of the head component. As such, the head 
component may be selected to provide tilt angles that will result in a bone implant that generally 
fills a cavity created by a missing tooth. When a plurality of bone attachment components are 
employed, a bone attachment component may have a longitudinal direction that is parallel with the 
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longitudinal direction of the head component, particularly if the cavity created by a missing tooth 
includes a missing roo? section that extends nearly vertical in the apical direction. 
[00130] The multiple interna? bore hole shafts, the angled limiting seat flanges, and indented 
set rings on the bottom exterior surfaces of said novel head component can be manufactured at 
different angles and these angles can vary within the same head component for .each bore hole 
shaft so that the root screws connected to said head component can be related and secured to 
each of these separate set rings at each of these different angles. 
[00131] The described assembled implant of the present invention with a resultant 
orthogonal implant structure allows for mechanical Stress breaker features between the attached 
separate components, thus reducing the mechanics! stress on the entire implant structure, 
[00132] In some embodiments, the internal bore hole shafi(s) of the novel head component 
are not uniform along their entire length in regard to their diameter and their angle. In some 
embodiments the upper section of these internal shafts have a larger diameter, are vertically 
straight, and incorporate threaded indentations to accommodate the insertion and securing of an 
abutment screw(.s) (second connector) into this section of the internal bore hole shaft of the head 
component The lower section of the internal bore hole shaft is angled in relation to this upper 
section and is of smaller diameter and may be unthreaded, 
[Q0i$3J Those two different sections of said interna! bore hole shafts allow for the insertion 
of two separate and different, diameter Internal first and second connector screws. The upper 
section of the internal shaft accommodates the vertically straight insertion of a larger diameter 
abutment screw {second connector) and securing, of the separate abutment component to the head 
component with a limiting circumferential seat for the screw head of said abutment screw 
incorporated In the screw bore bote of the abutment component. The lower section of the internal 
bore shaft accommodates the insertion of the smaller diameter connector screw(s) (first connector)1 

in either a vertically straight (F'CT/IB 2010/050458.) or in the present invention at s vertically 
straight or an angled orientation. In some of the embodiments of the present invention, as was 
previously described, the connector screw(s) are inserted and seated in. an angled ohentation 
corresponding to the angled orientation of the lower segment of the internal bore hole shaft and 
the inner surface limiting circumferential flange (seat) of the bore hole shaft of the novel head 
component is also angled to a corresponding degree to allow for the fiush seating of the limiting 
wider diameter screw head of the connector screwCs) so as to properly secure the head component 
to the root screw(s) in a. light manner, 
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[00134J in one approach, a head component adapted to be attached to a bone attachment 
component at. a predetermined tilt angle, may comprise a novel internal bore hole shaft including 
different sections' having an angled arrangement Preferably such a head component has a lower 
section of the internal bore hole shaft's) that is angled in relate to the upper section of-the interna! 
bore hole shaft(s). For example, the lower section may be generally parallel with the longitudinal 
axis of a bone attachment component the upper section may be generally parallel with the 
longitudinal axis of a head component, or preferably both, The Interna) bore hole shaft of the head 
component may contain an area on its internal aspect that is 1} not threaded, 2} angled in line, with 
the angle of the iower section of the bore hole shaft, or preferably both, ss thai, the iower section 
allows for an unimpeded angled path of insertion of a connector component (e.g., first connector), 
such as a connector screw. The connector component may be attached to (e.g., screwed into a 
threaded shaft of) a bone attachment component screw with a driver too!, The driver tool for the 
connector screw may be inserted at the same angle through the upper section of the interna! bore 
hole shafts) of the head component and into the lower section. 
[&Q13SJ A head component according to the teachings herein, such as a head component 
having an angled lower section of the internal bore hole shaft(s). may be adapted to contact, or 
mate, with a. bone attachment component in a generally non-planar arrangement. The exterior 
surface of the bottom of the head component may have an angled surface <>,§., of the indented set 
rings) that is i) asymmetrical shaped, 2} concave OF convex in shape (e.g, spherically concave in 
shape) so that the top (distal) surface of the bone attachment component (e.g.. a root screw 
component) may fit sriugly against the bottom exterior surface of the head component set rings 
(e.g.. in a bail and socket arrangement). Advantageously, such an arrangement may allow, in the 
case of slight inaccuracies of Insertion (e.g., inaccuracies of the angle of insertion of the bone 
attachment components in the bone bore holes, or alternatively, in the natural root sockets of a 
recently missing tooth), the ted component and the bone attachment component to relate to eacti 
other in an intimate manner (e.g., in the bone). Preferably the bottom of the exterior surface of the 
head component is concavely shaped (e.g., spherically concave in shape) and the distal surface of 
the bone attachment component is convexfy shaped (e.g., spherically convex in shape), or vice 
versa. 
[0Q1M] Another aspect: of the present teachings ss directed at a head component having one 
or more features that allow for improved securing in a fresh osteotomy. This aspect of the invention 
may be combined with the other aspects of the teachings, herein.. Particular utility of this aspect of 
the invention is found in ahead component which is connected to a single root screw, though the 
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present teachings also apply to multiple root screws. The head component preferably has an 
internal bore hole shaft extending along the entire longitudinal axis of the head .component-that is 
free of internal threading, particularly in the distal region of the bore hole shaft (e.g., near the top of 
the bore hole shaft):. The head component preferably includes a limiting circumferential flange in 
the internal bore hole shaft. The head component incorporates features; such as described above, 
which ailows for the tight securing of the two endosseous (In bone) implant, components (head 
component and bone attachment component) to each other at the time of initial insertion (e.g., 
during a -surgical stage visitation) of these components into the fresh osteotomy or extraction site 
(initial implantation) with, a first connector component (e;g., a temporary connector screw) having 
an externally threaded shaft that partially extends: through the internal bore hole shaft of the head 
component and engages with an internally threaded bore hole on the distal end of the bone 
attachment component. When employed in securing the two components: the first connector 
component has a head (e.g. a limiting screw head) located tn. the internal bore hole shaft of the 
head component Preferably the head of the connector component is generally flush with the top 
(distal) surface of the head component, The head of the connector component may be a screw, 
head that compresses against the limiting circumferential flange of the internal bore hole shaft of 
the head component when :the connector component engages with the bone attachment 
component Preferably, the connector component is tightened to a predetermined torque range so 
that, a sufficient compressive force Is exerted between the head component and the bone 
attachment component. As such, the temporary connector component may secure the bone 
attachment component and the head components during healing of the impiant site, may act as a 
cover screw to prevent bone from growing into the internal bore hole shaft of the head component, 
or preferably both. The temporary connector component may then be replaced at a later time. e.g. 
after M healing of the osteotomy has occurred. Preferably the temporary connector component is 
replaced with a final (e.g.: prosthetic stage), connector component (e.g., a connector screw) which 
is of greater length and having a limiting head (e.g., limiting screw head) lhai fits Into the limiting 
seat circumferential flange of the screw bore hole shaft of an abutment component, so as to secure 
the abutment component to both the bone attachment component and the head component. 
[00137} The head component according to the teachings herein may optionally include one 
or more cut-out slots on its superior (top) surface and the abutment component may include one or 
more corresponding extensions on the bottom surface of the abutment component, or vice versa, 
to'form one or more male-female interlocking features. Such male-female interlocking features may 
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advantageously 1) allow for increased fractional fit between these two separate components, and 
2} allow for esse of proper relating of these, two components to each other by the operator, 
[00130] The bone attachment .components) (e.g., root screw{§}> according to the teachings 
herein, may have an internal threaded bore hole sieeve an its distal (top) surface that incorporate 
one or more cut out slots along its- inner ilp, Such out out slots may advantageously allow'for the 
insertion of a driver tool with corresponding extensions on its proximal lip for the secure screwing of 
the bone attachment component into the. bone (e.g.. jawbones), 
[00130] The bone attachment components) (root screw(s)) according to the teachings 
herein, may have a distal portion that.incorporates a neck (such as.a- generally cylindrical neck) 
having a smaller cross-sectional size (e.g., a smaller diameter) than the other regions (e.g., the 
rest) of the body of the bone attachment component The neck may incorporate .generally 
horizontally oriented flanges having a suitable shape so that they may act as a "lacking" anti-
rotational element. An illustrative flange that may be employed is a flange that is generally petal-
shaped. Preferably, the flange prevents rotation between the head component and the bone 
a£tachment component, when the neck inserts into a lower section of the bore hoie. of the head 
component The neck may also incorporate a convex limiting seat collar. A petal-shape as used 
herein may refer to a form or shape having a plurality of lobes or other projection that, generally 
radiate from a central region, and thus may be considered to resemble floral petals, 
[80140] The head component according to the teachings herein may have an interna! bore 
hole shaft that incorporates a horizontally oriented flange on the top (distal) segment of the interna! 
bore shaft hole,. The flange preferably has a suitable shape, so the flange acts as a "locking" ailti-
rotational element. An illustrative flange that may be employed is a flange that is petal-shaped. The 
flange may allow for the insertion of a corresponding feature extending from a proximal ring of an 
abutment component in order to provide an anti-rotational ''.locking5' element between the head 
component and the. abutment .component A similar or difierenteiement may be incorporated at the: 
bottom (proximal) end of the internal bore hole shaft. Such an element (e.g., flange) may allow for 
the insertion of a corresponding feature of the distal (top) neck of the bone attachment component 
into the head component, as noted above, to again provide for an anti-rotational locking" feature 
between these two separate components as well. The lower section of the internal bore hole shaft 
may aiso incorporate a concave limiting flange which would act as a limiting seat for the matching 
convex limiting seat collar of the neck of the root screw (e.g., a ball and socket arrangement), 
described above. 
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f00141J Precision bone preparation of a target bone site of the jawbone {osteotomy} for the 
improved implants, according to the teachings herein, is required to allow for the precision delivery 
of the impiant into the bone preparation {osteotomy, The precision delivery of the implant may 
employ a novel-surgical guidance and delivery system. The guidance and delivery system-.may 
include one or more (e.g., a combination) of the following features; 
[QQ142J A: A jig platform, such as a jig platform that sits generally on top of the crestai ridge 
of the jawbone. The jig platform may be reusable or may be a "single-use only" disposable or 
throw-away item, such as an item intended for a use in a single bone site preparation. The jig 
platform may be secured to the jaw by means of any variety of clamping elements. Suitable 
damping elements may include elements that function by clamping to teeth in the mouth, bone 
screws that directly fix the jig platform to the jaw, or any .combination of these two types of securing 
elements. The clamping elements may have clamping arms with retentive cut outs for the 
placement.and hardening (e.g., by polymerization, erosslinking, or both) of a dental composite 
materia! as is commonly known in the art, or a bonding, material, suitable for further securing the jig 
platform to the adjacent teeth and jawbone. The jig platform may include one or more cut outs 
through 3 surface (e.g., a top surface), where each cut out may be employed to allow access for an 
osteotomy, the Jig platform may have one or more attachment points for positioning a drill guide 
assembly in a precise relation to the j.ig platform, to the osteotomy, or both. The jig platform may 
allow for the preparation of more than one osteotomy, such as by providing a platform with multiple 
cut outs through its top surface, by providing multiple attachment points for multiple drill guide 
assemblies on the same platform, or both. Such a jig platform may aiiow for multiple osteotomies to 
be prepared without moving the jig platform once It has Peen secured in. one position to the 
jawbone, The jig platform may contain integrated pins and other structural features for the relating 
of other elements of the guidance and delivery system to it.„ 
[00143] 8. A head component drill guide assembly (first drill guide) that may include one or 
any combination of the following structural elements: 1. a tube or ring with a cut out slot (e.g., in its 
side) and a superior lip to said tube: 2. a relatively small platform (e.g., in relation to the size of the 
jig platform) perpendicular to the tube or ring to which the tube or ring is attached integrally 
attached; or 3. multiple Oeg., two) slotted tracks cut into the ring base to allow lor the sliding of this 
part-along a specified distancewhen this part is attached and secured to the jig platform. 
[0Q144] C: A bore shaft drill guide assembly (second ddl! guide) comprising one or more 
{e.g., all) of the following structural elements: l a tube or ring with a cut out slot in its side and s 
superior lip to said tube or ring, where the tube or ring may be vertically straight or angled to 
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various degrees to its ring base ; or 2. a ring base with cut out slots or other cut out features and 
adjustable locking -features for the temporary securing of the bore shaft drill guide to the jig platform 
and the ability to re-orient the bore shaft driii guide on the jig in order to prepare multiple bore 
shafts at different angles to each other In the same osteotomy (impiant bone preparation). 
[Q0145J D. External pins, or other adjustable locking/unlocking features for further securing 
and removal of either the head component drill guide or bore shaft driii guide to the jig platform. 
[9014$] E. A removable handpiece adaptor driii guide sleeve for a dental handpiece (i.e., a 
dental driii). The drill guide sleeve may be a clip-on component. The. drill guide sleeve may be 
disposable or may be suitable for repeated use. The jig adaptor drill guide -sleeve may be shaped 
to intimately fit onto the head section of a dental handpiece, such as a dental handpiece according 
to the teachings herein. The drill guide sieeve may be formed to intimately wrap-around the head of 
a dental handpiece. The jig adaptor drill guide sleeve may include a slot cut into its side for the 
lateral Insertion of the dental handpiece head, and a cut-out hole that allows- for the unimpeded 
release of Irrigant from a dental handpiece head to spray onto a target bone site (e.g., providing an 
unobstructed direct.spray flow path), or both. The drill guide sleeve may be. used as an adaptor to 
guide the dental handpiece onto the head component driii guide or the bore shaft drill guide (e.g., 
for drilling the bone void, for the head component or a straight or angled bore shaft) so that it 
provides an operator accurate and/©r precise control of the bone drilling process to prepare two 
stages (head component bone preparation and bone attachment component pore shaft bone 
preparation^}} of,the osteotomy. 
[08147] F.. A head component preparation check template suitable for checking one or more 
features of the head component preparation. This template may have a handle attached to a 
section shaped to one or more dimensions, of the head component. The handle may be straight or 
angled. When inserted into the head component preparation segment of the osteotomy, this, 
template -may be capable of checking one or more dimensions (e.g., a depth, a length, a width, or 
any combination thereof) of the preparation, checking ah overall shape of the preparation, checking: 
smoothness and/or flatness of the floor of the preparation,, or any combinations thereof. 
[9014B] G, A bore shaft depth check template suitable for checking one or more features of a 
bone bore hole. The bore shaft depth check template may have a. handle, attached to a cylindrical 
solid notched shaft. The handle may be astraight or angied handle. The notches may correspond 
to different depths (e.g., m spaced increments such as in millimeters).. The template may be used 
to, check the depth of the bote shaft(s) that were drilled.into the target bone site. 
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[00149} H. A bone attachment component depth check template (e.g.. a root screw depth 

check template) suitable for checking one or more features of a bone attachment component 

having been inserted into a bone* bore shaft of the preparation, This template may Have a handle 

attached to a section shaped to one or more (e.g., ail) of the dimensions of the head component, 

with either straight or angled cut-outs on its bottom surface. The cut-out areas preferably fit over 

the top the surface of one or more bone attachment components (e.g., root screws) after they have 

been inserted (e.g., screwed) into the prepared bore shafts of the osteotomy. The: handle may be 

straight or angled. This template may be used to check, tf the bone attachment components) have 

been inserted into these bore shafts to the proper depth, to check whether the bane attachment 

components are generally level with each other or both, 

[OQISOj I. A root screw driver. A particularly useful root screw driver is a novel root screw 

driver that, has a separate inner adjustable screw which is inserted into the driver and can be 

turned to engage the internal threaded bore hole sleeve of the bone attachment, component to 

disengage the interna! threaded bore hoie sleeve of the bone attachment component, or both, in 

addition to other .engaging elements of the. root screw driver. The inner adjustable screw allows for­

th e disengaging of the driver tool to the root screw without unthreading the root screw from its 

inserted position in the bone, bore shaft, or alternatively, the natural, root socket of a recently 

extracted tooth. 

[00151} As mentioned above in the referenced POT Patent Application No. 

PCT/IB2010/0604SS. which is fully incorporated herein by reference, the head component and the 

bone attachment, components) relate to each other passively in the following manner: the bottom 

{proximal) surface of the head component Is. placed on top of the top (distal) surface(s) of the neck 

of the bone attachment components^). Ths passive relation of these two implant parts can either 

be a flat butt joint or a more intimate male-female interface (indented set rin§(s) on the exterior 

under-surface of the head component). To secure these to each other requires a connector 

components) (e.g.. connector screw(s)) whose threaded section slides through the internal bore 

hole shafts of the head component and engages the internal threaded bore hole sleeve of the bone 

attachment components and whose head (of the connector component) rests on the limiting flange 

of the connector internal bore shaft hole(s) of the head component. 

[00152] The above novel design of the head component (to be described in detail below) 

and Its relation to the bone attachment components) of the improved implant of the present 

teachings may have beneficial (benefits, including: 
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1 the design shape of the root screw utilised in the present invention as compared to the 
previously listed applications; 
2, the angle or angles at which each bone attachment component is related and secured to the 
head component; 
3, the long-term durability and success of the improved implant of the present invention as 
compared to the prior applications, or any combination thereof, 
[801M3J In the above described .applications to those other than the inventor herein, the 
relations of implant components typically involve employing .a limiting head to the root screw with a 
larger diameter than its body in order to create a limiting seating step to said root screw component 
so that the head of the root screw component(s) can rest on the inner surface of the limiting 
seating flange of the head component and not fail through the Internal bore hole, in various aspects 
of the present invention (as was seen in PCT/IB2010/050456}- no additional wider diameter head of 
the bone attachment component is needed as the root screw (e.g., in embodiments it is 
contemplated thai the bone attachment component may be headless) is r?ot inserted through the. 
internal bore hole of the head component In order to relate It to the head component. 
i&Qi$4] In all the prior applications described above, the diameter of the entire body of the 
root screw component's} must be smaller than the diameter of the interna! bore hole of the head 
component so that it. can slide through the bore hole. This limiting factor can potentially be of 
critical Importance when evaluating the long terra durability, viability and cOnicai success of the 
applications described above as compared to the improved implant of the present invention;. 
[88155$ The prior art design, by incorporating, in a basic design a "root screw" that must of 
necessity be of-smaller diameter than the internal bore hole of the "head" component into which it 
slides through, requires the "root screw" component of the applications described above to be 
extremely narrow in Its exterior diameter, resulting in what may become an insufficient structural 
diameter or girth of these, "root screw" components. The inadequate diameter and resulting 
inadequate structure of these "root screws" may potentially be even more problematic when one 
considers the fact that most "root scr©w(sf in general do not have a solid core and in fact must 
contain an internal hollow bore hole shaft .to accommodate the: connector screw which threads into 
it. This means that the resultant structural thickness of the outer wails of the Toot screw' design of 
the applications described above must be. extremely thin and would be very prone to fracture 
(resulting in complete failure of the impiant) under even a minimal load. The present invention 
contemplates that an exterior diameter root screw that is broader than the connector screw may be 
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employed (in contrast to that of the prior art), and due to the overall structural deferences, problems 
faced by the prior aft. designs can generally be avoided 
[00156] Additionally,, the very small diameter of the "root -screw" components necessitated by 
the design of the prior art also necessitates that the single set of "connector screws" (first 
connectors) provided by these applications to secure all three components (the "head*, "root 
screw" and abutment components) to each other to be even structurally thinner than the ::root 
screws" (as they must thread Inside 'them), which, over time, (or even under initial, load} potentially 
could lead, to their fracture under load. This would cause a separation of all three Implant 
components and a separation of the two endosseous (in bone) components (the head component 
and the root screw) within the jawbone.. 
J0Q1B7J Additionally, the abutment stage design of some of the prior art applications 
describes projecting tubes on the bottom surface of the abutment which extend through the Internal 
bore holes in the head component In order to relate these components to each other. This design 
feature as specifically described in the context overall of the prior art application may further limit 
the maximum possible diameter of the connector screw(s) used, and may increase the likelihood 
of the fracture and failure of these implant components, above and beyond, what has already Peen 
noted, when these components would be placed under normai significant functional load-of the 
posterior sections of the upper and iower jaws. 
[0915B] The following embodiments relate to the improved impiant of Pat Application Ho. 
PCT/IB20 10/050456. incorporated fully herein by reference, wherein the head component is of 
substantially similar dimensions as that described In 'WO Pat. App. Mo. 2006/08281D; U.S. Pat. No. 
2003/0180686. 
[881$9J In the case of a head component of substantially similar dimensions as the. prior 
applications cited above, as only the connector screw heeds-to slide through the internal bore hole 
of the head component of the present invention and not the bone attachmenicoroponent itself, the 
improved implant, according to various aspects of the teachings herein makes possible the 
avoidance of the above mentioned design drawbacks of the prior art and allows for the use of bone, 
attachment components) of greater structural diameter without the need of a headrest (larger 
diameter head section of the roof screw mentioned above). Instead the distal portion of the bone 
attachment component may engage the exterior surface of the set rings on the bottom surface of 
the head component (e.g., the bone attachment component may be a root screw that is.headless). 
Additionally, the diameter of the connector component according to some embodiments of the. 
present improved implant can now be of greater diameter than the prior art applications described 

3d 



WO 2012/106397 PCT/US2012/023436 

above; This novel design of the present invention translates into an implant that is structurally 
sound and. has long-term viability and ctnioal success as compared, to the .high likelihood- of 
catastrophic clinical failure and loss of the structurally unsound implants of the applications 
described above, 
[00100] The novel head component according to some embodiments of the present, 
invention describes design dements for the relating and securing of the bone attachment, 
components) at a pre-determined angle to the head component (as was previously described) and 
which is at a different-angle to the relation and securing of the separate abutment to the head 
component. The pre-determinad angle of the relation and securing of the root screws to the head 
component can vary based, for example, on machining the angles of both the iower section of the 
internal bore hole shaft holes(s) and the bottom exterior surface indented set nng(s) while keeping 
the upper section of the internal bore shaft hoie(s) mainly vertically straight. In the case of "mufti-
rooted" (e.g., having two or three bone attachment components) implants according to the 
teachings herein, these angled sections of the internal bore hole shafts can vary within the same 
head component. This means that each of these, multiple bone attachment components can be 
related and tightly secured to the head component with connector components at pre-determined 
differing angles to each other at the time of the insertion of these endosseous (in bone) 
components in the fresh osteotomy (initial implantation) or alternatively, in the root sockets of a 
recently extracted tooth, due to the novel design according to the teachings herein which may also 
include angied limiting, seat: flanges incorporated in the lower section of the angled interna! bore 
hole shafts of the head component to limit and fully seat circumferentially the screw head af the 
connector components (first connectors). The prior art applications described above do not alfow 
for any of the -above capabilities. In particular these applications do not incorporate in their head 
component design an interna! limiting flange (rest seat) for the screw head of the connector 
component to seat down onto at all, and so do not allow for the head component and root screw to 
be tightly secured to each other af the time of initial implantation of these two endosseous (in bone} 
components into the freshly prepared bone preparation {.osteotomy) or alternatively, in the root 
sockets of a recently extracted tooth. This is a major drawback of these applications for the 
reasons that were described earlier. 
[001B1] in both the delayed implanting surgical technique and even more so in the surgical 
technique known as immediate extraction-immediate impiant surgical technique,, the novel design 
of the present implant system offers the ability for the practitioner to review his diagnostic data on 
the patient (radiographs and GT scans of the. jawbone) and choose: prior to surgery the specific 
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bead component (which -mimics the iost root trunk structure of the extracted tooth) that will allow 
for the securing to it of multiple bone attachment components, which mimic the structure of the 
extracted roots (wherein each bone attachment component may be of the same or different 
diameter and/or length), at same or different predetermined angles that most closely match up to 
the natural angled root socket voids that will remain (in the recent extraction site) when the 
umalvageable mufti-rooted molar is extracted :or (in the delayed implanting technique) which will, fit 
into tlie target bone site most easily without damaging nearby, sensitive anatomical structures such 
as the maxillary (upper jaw) sinus and the inferior alveolar nerve in the mandible. Therefore, 
reduced drilling, substantially no drilling, minimal drilling or even entirely no drilling would be 
required prior to the inserting of the improved multi-rooted implant of the present invention into the 
fresh extraction site sockets. Such reduction in necessary drilling preparation at the target bone 
site further translates into a potentially reduced or minimal amount of post-operative pain for the 
patient, potentially reduced healing time* ss less bone needs to or adapt {osseomtergtateor 
heal) around the improved implant of the present invention., or both. Reduced, healing time means 
the implant can also be "functionally loaded" (chewed- on with the crown glued onto, its abutment) 
much sooner than was previously possible, None of the previously described prior art applications 
contains these features and capabilities.. 
[00162] The novel surgical guidance and delivery system of the present invention described 
above is accomplished wrth the following novel surgical method and novel surgical tools 'for 
accurately .preparing the osteotomy (bone preparation) and inserting and assembling (securely 
connecting to each other) the impiant components of ths improved implants of the present 
invention. 
[0Q163] Precfsion Implant Surgical Guidance System: In order to relate and control the 
dental handpiece (drill) to the osteotomy (which will be described below), a novel removable 
handpiece adaptor drill guide sleeve is attached to the "head" (working end) of the dental 
handpiece. The guide sleeve's ring or tube may have a slot cut in its side for the easier insertion 
and removal of the dental handpiece from it. The guide sleeve may have a hole or channel cut Into 
its ring, which preferably is sufficient for the unimpeded flow of irrigating solution form ths drill 
head. The irrigating solution may be employed for heat reduction, for removal of ground bone 
particles debris from the osteotomy, or both, while dnlling into the target bone site. The guide 
sleeve preferably is such thai it allows the following described steps to be performed. 
{QQ164J The osteotomy {bone preparation using the delayed implanting procedure previously 
described) may be prepared in a plurality of distinct and different stages including a first stage and 
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a second stage; The first stage may include one or any combination (e.g.-, aii) of ihe following' 
steps: preparing the tap (distai) portion of the osteotomy at the target bone site which will aiiow for 
the accurate and/or precise insertion of the head component into it (which, may be accomplished 
using the surgical jig described above with the head component drill guide attached to it); and 
inserting a milling-type dental driii bit into a dental handpiece to which the handpiece guide sleeve 
has been attached or alternatively the handpiece guide sleeve may be pre»attached onto the head 
component drill guide ring {first drill guide) and the hand piece drill then inserted into this assembly. 
[QQ16§] The practitioner may place the prepared handpiece drill over the assembled surgical 
jig (which preferably had been placed and positioned in relation to the erestai height and buccal 
and Ungual plates, and secured over the target bone site}. The practitioner may engage the 
handpiece guide sleeve, onto the head component drill guide ring of said assembly. The practitioner 
may slide the handpiece guide sleeve in a downward direction while'the drill is on. The handpiece 
guide sleeve may be slid vertically down a specified distance on a drill guide ring or tube until its 
limiting step feature encounters the limiting stop of the head component drill guide, ring. This may 
create the initial controlled pilot depth cut into the target bone. The practitioner may then move the 
handpiec®._which preferably is still connected vis the sleeve guide to the head component drill 
guide1 ring, along the sliding tracks of the ring assembly either horizontally forward or backward. 
[OQtM] As the head component drill guide slides generally horizontally along its tracks 
(which preferably is secured to the jig platform), a generally oval-shaped hole may be created as 
the milling drill bit engages the 'bone. (It-will' be appreciated thai tracks that are not straight may 
result in a hole having a different shape, such as a kidney Shape). The maximum length of the oval 
may be controlled based on the length of the tracks of the head component drill guide and the 
diameter of the milling drill bit. In this manner the depth, shape and dimensions of the upper (distal) 
portion of the osteotomy may be accurately controlled and accomplished by the surgical guidance 
system with a minimal amount of vibration to the surgical jig. This novel and improved method for 
preparing this segment of the osteotomy over the milling method used by FCT/IB 2010/050458 by 
the same inventor, is advantageous as it may significantly reduces the potential for dislodging the 
surgical jig from Its previously secured position over the target bone implant site. 
f®01§7] The practitioner may next insert the head component template (first template), 
placing it into the prepared oval hole (first stage of the osteotomy) in order to check Ihe shape, 
depth of this first upper (distal) section of the bone preparation, the even flatness of the bony floor 
of this, upper portion of the osteotomy, or any combination thereof, If required, one or more of the 
previous steps may be repeated or other remedial steps may be taken until the first stage of the 
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osteotomy has a desired shape and/or size. The process may include a step of removing the firs* 
driii guide from the surgical jig; e.g., after the first section of the osteotomy has been completed 
and/or checked for accuracy of preparation. 
[0018$j The. process may include a step of attaching ths bore shaft driii guide assembly 
(second drill guide) at. a specific location onto the surgical Jig. The practitioner may at this stage 
place a standard drill bit for drilling bore shafts into a dental handpiece {'with its guide sleeve ring or 
tube still attached to it), end. may engage the bore shaft drill guide assembly. The process may 
include a step of sliding the handpiece guide sleeve in a downward direction while the drill is on. 
The handpiece guide sleeve preferably will slide generally vertically down in an angled or straight 
direction .a specified distance until its limiting step feature encounters the limiting stop of the bore 
shaft drill guide ring. The bore shaft ring or tube may be produced at different angles allowing for 
the preparation of variously angled bore shafts, in such manner the. iower (proximal) portion 
(second stage) of "the osteotomy may be prepared yielding an accurately angled or straight bore 
shaft of specific, diameter and depth. The diameter and depth of the bore shafts may be altered by 
inserting into the dental drill different diameters or lengths of the drill bit • (e.g;-, until & desired 
diameter and/or-depth is achieved). 
[901$$] If the lower (proximal) portion (second stage) of the osteotomy requires a second 
bore shaft preparation (to accommodate a second bone attachment component of the improved 
multi-root implant of the present invention) then the bore shaft driii guide assembly may be 
removed from the surgical jig, rotated 180 degrees and secured back onto the surgical jig. A 
second bore shaft may be. prepared in like manner to the first bore shaft and at a predetermined 
distance and angle relative to the first bore shaft that preferably is controlled by the new position of 
the bore shaft drill guide assembly and the drill bit chosen by the practitioner. 
[00170} To prepare the. second bore shaft at an entirely different degree of angulation than 
the first bore shaft, a different bore shaft drill guide assembly whose drill guide tube is made af a. 
different angle than the first bore shaft' drill guide may at this stage be used for this surgical step, 
As such, the process may include a. step of replacing the bore shaft drill guide assembly. If a third 
bore shaft at yet a different angle and location is required, then a different third bore shaft driii 
guide may be attached, and a third bore shaft may be drilled. 
[00171] The process may include one or more steps of checking a bore shaft with the bore 
shaft template, e.g., by placing the template into the lower (proximal) portion of the osteotomy. This 
step may include checking the depth of one .or'more bore shafts. The bore shaft template may have 
notches.or other markings (e.g., on its side) that correspond to depths (e.g., in units of millimeters). 
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[QQ172J Once the lower (proximal) portion of the multistage osteotomy has been checked, 
the first stage and second stage of the bone preparation of the pre sent invention is now 
accomplished, it will be appreciated that one or more additional stages may be used in ths 
osteotomy. However, an osteotomy having exactly two stages is preferred- When the osteotomy is 
completed, it ss now ready for the .accurate insertion and relating to each other of the endosseous 
impiant components, such as an improved implant according to the teachings herein. 
[00173] Precision implant Component Delivery System; The precision impiant component 
delivery system is such that It allows for one or more (e.g., all) of the following described process 
steps to be employed. The process may include a step of bringing the root screw driver that has 
been attached to -s bone attachment component via its engaging elements to the corresponding 
engaging elements on the head of the bone attachment component. The root screw driver may 
further be secured to the bone attachment component via screwing its novel separate inner.screw 
into the inner threaded bore hole sleeve of the bone attachment component. The bone attachment 
component may be inserted , into the lower portion (bore shaft) of the already prepared two stage 
osteotomy. The engaged novel inner screw of the root screw driver provides for greater torque 
force when screwing in the bone attachment component into the bone bore shaft, or alternatively, 
in the root sockets of a recently extracted tooth<as. well as preventing the undesirable "unscrewing" 
of the root screw from the prepared bene bore shaft when the root screw driver is disengaged from 
the root screw (by unthreading the inner screw from the threaded bore hole of the root screw) after 
the.root screw has been screwed into the bone bore shaft preparation. 
[00174] The process of installing the implant may include a step of inserting the attached 
root screw driver component Into the bore shaft drill guide assembly that is attached to the surgical 
jig and screwing down the bone attachment component into the prepared bohe bore shaft until the 
driver's limiting step engages the limiting step of the bore shaft drill guide tube. In such manner the 
bone attachment component may be placed accurately at the proper angle, location and depth into 
the lower (proximal) portion (second stage) of the osteotomy. This accurate placement of the bone 
attachment component(s) may be critical to allow for the later precise and intimate relation of said 
distal end(s) of the bone attachment components) to the mesial surfaces (bottom) of the head 
component 
[0017$] The process of installing the implant may include a step of inserting p the root screw 
template into the upper portion of the osteotomy to check the exact .height, angle, and location that 
the.top (distal end) surface of the bone attachment component "sticks up" into the void of the upper 
section of the osteotomy above the bony floor of said section of the bone preparation (this height 
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should ideally correspond to the angle, depth, and location of the indented set rings on the exterior 
undersurface of the head component once said component is to be placed onto the bone 
attachment components)), if these parts are not accurately related to each other, a rniorogap may 
be created betoeen. these two implant components. Such a miorogap could possibly ®ttow for 
micra-mftatior< of pathogenic bacteria and bone loss around these impiant- parts., an undesirable 
result as has previously been described, 
[M76J If necessary, the bone attachment component's height may be adjusted using the 
root screw driver and checked again with the second template. Once it has been determined that 
ail the bone attachment components) are screwed into the bore shafts) at the exact proper height 
and their respective heights are even with each other, the head component indented undersurface 
set ring(s) may be positioned over bone attachment components) and the head component may 
.be inserted into the upper (distal) .section of the osteotomy, or alternatively; the root trunk void of 
the recently extracted tooth., and secured In a very intimate and tight manner to the bone 
attachment components) with the connector components^}, to secure the implant components of 
the present invention into, the jawbone (endosseous implant components). 
[&Qi?7] Alternatively, to save time, after drilling each bore shaft, a bone attachment 
component may be screwed into the freshly prepared bore shaft* checked for its position with the 
templates provided, and then the first bore shaft drill guide is replaced by a new bore shaft driii 
.guide to prepare the next bore shaft into which the next bone attachment component may be 
screwed in with the root screw driver and both bene, attachment components may then be checked 
to each other (e,g., prior to placing the head component over them and screwing the head 
component tightly down onto them, so that the head component is drawn in a compressive state). 
[Q017BJ The process may include a step of placing a temporary cover screw(s) in the upper 
(distal) portion of each bore hole(s) of the head component. Preferably; the temporary cover screw 
sufficiently covers the bore hole so that in-growth of bone in the bore hole is. reduced or more 
preferably prevented (e.g., while the bone adapts to the inserted impiant (osseo-integration)}. 
[00179] At the same visit or at a subsequent visit (to allow for osseointegration) an abutment 
may be secured to the head component using the abutment screw(s). A crown may be fabricated 
and attached using common techniques known in. the dental field, 
[00180] In various aspects of the present invention, a temporary (surgical stage) connector 
screw may be fitted between the head component and the bone attachment component which is 
replaced after healing (osseo-integration of the head component and/or bone attachment 
component) with a final {prosthetic stage) connector screw. The final connector screw may be used 
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to connect and tightly secure an abutment to the head component and the bone attachment 
component. 
[001B1] The drawings herein, though not necessarily drawn to scale, are part of the 
teachings herein and depict examples within the scope, of the general teachings. Even if not 
explicitly recited verbally, the drawings are contemplated as part of the teachings herein, for, among 
other things, the relative positions .of the various features shown, the general geometries shown, 
the relatively proportions -shown, the general orientations shown and the like-. Even if not 
specifically stated, variations to the embodiments of the examples in the drawings are 
contemplated as within the scope of the teachings- For example., unless otherwise apparent from 
the teachings, relative proportions may vary (e.g.; by 20%, 40%. 60% or more than -as shown), 
curved surfaces depicted may include one or more flat surfaces, flat surfaces may include one or 
more curved surface, or any combination thereof, 
[QQ1B2] Reference is now made to FIG. 1a is a cross-section profile sketch of a root screw 
design 42 of the prior art wherein is depicted its larger diameter head with limiting bottom surface 
step 42a, it body 42b and the diameter of its body, 42c, 
[00183$ FIG., lb is a cross-section profile sketches of another root screw design 43 of the 
prior art wherein is depicted its larger diameter head with limiting step 43a, an internal sleeve 43.c-
with side walls 43d, and a body 43b, Also depicted is the diameter of the body 43e which has the 
same dimension as the diameter 42c of the prior art root screw 42 depicted in FIG, ia 
[00104$ FIG. 1c is a cross-section profile sketch of FIG- lb (prior art) which has .been 
modified by thickening the body of the prior art root screw 4.3 of FiG 1a by adding the areas 44 to 
both side walls along the entire body 4.3b of the prior art root screw 43. 
(0Q1S5J FIG. 1.d is a cross-section profile sketch of FIG. 1c (prior art) which has been further 
modified by cross-hatching the limiting step head 43a as areas 45. further delineating the two 
areas 48 on both sides ofthe inner walls of the infernal sleeve 43c. 
[QQ186] FIG. 1e is a cross-section profile sketch of the root screw ofthe present invention 
still showing modified areas that remained after adding areas 44 and removing areas 45 and 46. 
[QQ187J FIG. "if Is a cross-section profile sketch of the root screw 48 of the present invention 
wherein is depicted the side wails 48a (which are thicker than the side wails 43d of the prior art) 
the internal sleeve 47 (which is wider than the internal sleeve 43c of the prior art 43) and the 
diameter of the body 48b (which is wider than the body 43e of the prior art 43). 
[0O1BB] FIG. 1g is a cross-section profile side by side comparison of the prior art root screw 
43 and the root screw 48 of the root screw of POT/IB 2010/060456. 
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[G81B9] FIG. 2s is a cross-section profile sketch illustrating the prior art root screw 42 of a 
narrow diameter 5D of the connector hole 49b with its head 42a resting internally on the limiting 
circumferential fiange 49a of the connector hole 49b of the head component profile 49 and .showing 
the relation of the prior art root screw component 42 to the prior art head component 48. M$o 
depicted is ths internal diameter 50a and external diameter 50b of the prior art head component 
49. 
[0Q1MJ FIG. 2b Is a cross-section profile sketch illustrating another prior art root screw 43 of 
a narrow diameter 50 of the connect or hole 49b with its head 43a resting internally on the limiting 
circumfereniiaiflange 49a ofthe. connector hole 48b ofthe head component profile 49 and showing 
the relation of the prior art root screw component 43 to the prior art. head component 49: Aiso 
depicted, is the same interns! diameter 50a and external diameter 50b dimensions of the prior art 
head component 49 of FIG. 2a, 
[QQW1] FIG, 2c is a cross-section profile sketches illustrating the relation of the head 
component profile 39- to the root .screw component profile 36 of the improved impiant of the present 
Invention wherein is depicted the large diameter 40 of the. roots screw profile 36 and the greater 
thickness of the side wails 36a. (as compared to the side walls. 31d of the prior art). Also depicted is 
the areas 39b. which will be removed to expand the diameter of the connector hole 37a as well as 
the same internal diameter 40a and externa! diameter 40b dimensions of the head component 
profile .39 of the referenced prior art patent PCT/IB 2010/050456 as was .seen in the prior art head 
component.3? of FIG'S. 2a. and'2h, 
[8Qi§2] FIG. 2d *s a cross-section profile sketches illustrating the relation of the head 
component profile 51 to the root screw component 46 of the referenced prior patent PCT/IB 
.2010/050456 wherein the internal sleeve 47 is of greater diameter than the interna! steeve 43c of 
the prior art roof screw 43 of FIG. 2b. Also depicted is the new limiting circumferential flange profile 
51c and the larger connector hole diameter 51d (compared to the connector hole 49b of the prior 
art root screws 42 and 43 of FIG's 2a and 2b. 
[8Q193] FfG. 3a is a cross-section profile sketch illustrating the prior art relation between the 
head component 49, the prior art root screw Component 43 and the prior art connector screw 53 
that secures these two components to each other, Also depicted is the external diameter dimension 
5Gb of the head component 49. 
[091B4] FIG 3b is a cross-section profile sketch illustrating the relation between the head 
component 51, the rod screw component 48 and the connector screw 54 that secures these two 
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components to each other of the referenced prior patent PCT/IB 2010/050458- Also depicted is the 
same external dimension 50b (seen in FfG. 3a) of the head component 51. 
[0&1 $5$ FIG. 4a is a length-wise cross-sectional view of the prior art dental implant wherein 
are depicted the root screw 1, the head component 2,. the abutment 3 and the connector screw 4. 
[W1S8] FIG. 4b is a length-wise cross-sections! view of one embodiment of the dental 
implant of the prior art FCT/IB20T0/050458 of which the present invention is in part a derivative, 
thereof wherein is depicted the root screw 1, the, head component 2, the upper segment of the 
interna! bore hole shaft 2a, the tower segment of the interna! bore hole shaft 2b, the limiting, seat 
circumferential flange 2r of the iower segment 2b; the connector screw 4, the abutment 3 and the 
abutment screw .5.. FiG, 4c is a length-wise cross^seoiionai view of one embodiment of the present 
invention wherein are depicted the head component 2; the limiting seat circumferential flange 2r of 
the internal bore hole shaft 2m, the root screw i, and the temporary connector screw (surgical 

A 4a. 
FIG. 4d is s length-wise cross-sectiona! view of one embodiment of the present 

invention wherein are depicted the head/ component 2, the limiting seat circumferential flange 2r 
of the interna! bore hole.shaft 2m [[Not marked in figure!!]} of the root screw 1«the abutment 3, and 
the final connector screw (prosthetic stage) 4b. 
[QQ19BJ FiG. 5a is a length-wise cross-sectional view along the buceo-iingual (cheek to 
tongue) axis of one ©Embodiment of the. endosseous (in bone] components 6a of one embodiment 
of the dental implant 8 of the present, invention wherein are depicted the head component 2, the 
limiting seat circumferential flange 2iv the smaller diameter distal neck la and threaded internal 
bore hole sleeve 1b ofthe root scrawl v and the temporary connector screw (surgical stags}4a. 
[QQt$9] FiG. 5b is a length-wise view along the: mesio-distal .{front to back), axis of one 
embodiment of the endosseous components 8a comprised of the root screw 1 and the connector 
screw 2 ofthe dental implant 6 of the present invention. 
[&Q20O$ FIG. Sc. is a length-wise View along the bucco-lingoal (cheek to tongue) axis, of one 
embodiment ofthe dental Implant S ofthe present invention. 
[00291J FIG. 5d. is a length-wise cross-sectional view along the mesio-distal (front to back) 
axis of one embodiment of the endosseous components 8a of the dental implant 6 of the present 
invention wherein are depicted the cut out slots 2s on the top (distal) surface 21 of the head 
component 2. 
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[00202] FiG is a length-wise cross-sectional view along the bucco-Hngual (cheek to 
iongm) axis of one embodiment of the entire dental implant 6 indudrng; th® abutment 3 of ths 
present invention wherein is depicted the final (prosthetic stage) connector screw 4b. 
[00203] FIG. 5f is a length-wise view along the mesio-distai (front to back) axis of one 
embodiment of the entire dental. implant 6 of the present invention wherein are depicted the 
endosseous (in bone) components 5a and the above the bone level abutment 3, 
[0Q284] FiG 5@ is a length-wise view along the bucoo-iingual (cheek.lo tongue) axis of one 
embodiment of tbe entire dental implant 6 including the abutment. 3 ofthe present invention. 
[&Q20B] F1G, 5h is a length-wise cross-sectional view along the mesio-distal (front to back) 
axis of one embodiment of the entire dental impiant 6 of the present invention wherein are depicted, 
the limiting seat circumferential flange 3a of the abutment 3 and the threaded interns! bore hofe 
sleeve 1b of the root screw 1, 
[GQ20&J FIG, Si is a top view of one embodiment of the head component 2 of the present 
invention wherein are depicted a raised border 2t on the top surface 21 a countersunk center area 
2v. and an interna! horizontal multMobed petal locking element ofthe head component.2. 
[00207] FiG 8a is a cross-seetiosial view along the rnesio-dlstai axis of PCT/iB 2010/05045:8 
wherein are depicted the upper section 2a with its threaded interna! wails 2e of the interna! bore 
hole shaft 2m, the lower section 2b with its limiting seat circumferential flange of the internal hare 
hole shaft 2mf the proximal (bottom) surface 2k, the distal (top) surface 21, the external side wails 
2), with mlerogrooves 2g and its beveled superior edge 2f, the inset, set ring sockets 2d in its 
proximal surface 2k and the narrower diameter segment 2c of the iower section 2b of the head 
component 2. 
[00W$] FIG 6b is cross-sectional view along the mesio-distal axis of one embodiment, of the 
head component 2 of the present invention wherein are depicted the interna) bore hole shaft 2m 
with its upper section 2a with its threaded internal walls 2e,the lower section 2b which is angled in 
relation to the upper section 2a, the area that is left unthreaded 2p and angled area 2h of the upper 
section 2a which aligns for manufacturing purposes with the same angle as the iower section 2b; 

the inset set ring sockets 2d angled to match the angle of the lower section 2b above it with its 
angled rest seat 2o, the limiting rest seat 2r of the iower section 2b to limit the head of the 
connector screw 4, the larger diameter 2.1 of the upper segment of the lower section 2b and the 
smaller diameter 2c of the lower segment of the lower section 2b. 
[00209] FIG. -6c is cross-sectional view along the mesio-distaf axis of yet a further 
embodiment of the head component :2 of the present invention wherein are depicted similar 
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features as those depicted in FfG 6b with a change in the shape of the inset set ring sockets 2d to 

a spherically concave shape of the circumferential limiting seat 2vv.. 

[06210] FIG 7a is an angled front view of one embodiment of the root screw t of the present 

invention wherein are depicted cut out slots 1c in the inner lip ofthe spherically convex shape If, 

and the internal bore hole sleeve 1b. 

[00211] FfG. ?b is a side view ofthe embodiment of the root screw 1 of FiG. 7a wherein is 

depicted the profile ofthe convex spherical shape if ofthe distal end ofthe root screw 1. 

[QQ212I FIG. 7c is a top view of the embodiment of the root screw 1 of FiG, 7a wherein are 

depicted the cut out slots 1c, the spherically convex distal end 1f, and the internal threaded bore 

hole sleeve lb: 

[00213] FSG: 7d is an angled front view of another embodiment of the root screw 1 of the 

present invention wherein are depicted the smaller diameter neck 1a, the petal-shaped connecting 

element id. the circumferential limiting seat 1 g of the top of the neck 1 aand the, spherically convex 

collar 1e. 

[0Q214J FiG, 7e is aside view ofthe embodiment ofthe root screw 1 of FiG. 7d wherein are 

depicted the neck, 1s, the spherically convex collar te. 

[0021$] FIG. 7f Is a top view of the. embodiment of the root screw 1 of FIG. 7d wherein are 

depicted the internal threaded bore hole sleeve 1b, the beveled lip 1h of the. inner lip of the 

tbreaded bore hole sleeve 1b> the petal shaped connector, element. ldf and the circumferential 

limiting seat 1g ofthe top ofthe necl< la. 

[00218] FiG. 7g is an. angled, side/bottom view of the head component of FiG 6b wherein, 

are depicted the inset set ring bore hole collar 2d with its spherically concave circumferential 

Bruiting seat contour 2w in the.proximal (bottom) surface 2k, and the rnicrogrooves 2g cut into the 

side walls 2j. 

[QQ21T] FIG. 7h is en angled' side/bottom view of the head component of FIG's. 5a-5h 

wherein are depicted the petal shaped connector element 2q which lies in the iower section 2b of 

the internal bore hole shaft 2m, and. the inset set ring bore hole collar 2d with its spherically" 

concave circumferential limiting seat contour 2w on the bottom surface 2k, 

[00218] FIG. 7i Is an angled top/side view of the head component of FIG's. 5a-5h wherein 

are depicted the cut outs 2s on distal surface 21 the petal shaped connector element 2x which .lies 

in the bottom of the upper section 2a of the interna! bore hole shaft 2m< and the petal shaped 

connector element 2q which lies ai the bottom of the lower section 2b of the internal bore hole shaft 

2m. Of course, other shaped connector elements may be used. 
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[Q021B] FIG. 8a is side view along the roesio-distal axis of one embodiment of the entire 
dental implant 8 of the present invention wherein are depicted'the angled root screws 1, the ami 
head component 2. with, its cut out slots 2s to receive the positioning/retentive pins 3h of the. oval 
abutment 3. 
[00229$ FiG, 8b is 8 see-through side view along the mesio-distal axis of one embodiment of 
the entire dema! impiant 8 of the present, invention wherein are depicted the angled root screws i, 
the cormector screws 4, the oval head component 2: the oval abutment 3, and the head 5a and 
threaded body 5b of the abutment screws 5, 
[00221] FIG. 8c is a semi-transparent side view atony the mesio-dista! axis of another 
embodiment of the entire diehtal. impiant -6 of the present invention wherein are depicted the angled 
root screws with sphericaNy convex distal end 1f, the spherically concave circumferential limiting 
seat 2w of the inset set ring 2d of the head component 2 into which the matching convex distal end 
tf of the root screw seats, the concave bottom. 5c to the threaded body 5b of the abutment screw 
Sand the concave projecting gingival collar 3b of the abutment 3, 
[9Q222J FiG. 9a illustrates three different views, of one embodiment of the head component 
driii guide assembly 8 wherein are depicted ths drill guide ring Sa( the cut out sliding tracks 8d. of 
the base 8b, and the side cut out 8c of the drill guide ring 8a and the drill guide hole 8e. 
[90223] FiG 9b illustrates four different views of one embodiment of the bore shaft drill guide 
assembly 9 wherein are depicted the angled drill guide ring 9a, the side cut out slots 9c of the 
angled drill guide ring 9a, the attachment, cut outs 9d in the base 9b, the angled surface 9f of the 
base beneath the drill guide ring 9a and the drill guide hole 9e. 
[88224$ FIG. 10a is a side view along the mesio-distal axis wherein is depicted one 
embodiment of the Surgical jig 7 to which has: been attached the head component drill guide 
assembly 8 and a dental handpiece 16 with a milling drill bit 17 inserted, in it above the handpiece 
drill guide sleeve 14. Also illustrated are the adjacent teeth, the premolars 25, and the molar 26. 
[0022S] FIG, 10b is a side view along the mesio-distal axis wherein is depicted one 
embodiment of the surgical jig ? to which has been attached the head, component drill guide 
assembly 8 and a dental handpiece 18 fully inserted into the handpiece drill guide sleeve 14, 
[002-2$] FIG. 10c is a side view along the mesio-distal axis wherein is depicted one 
embodiment of the surgical jig ? to which has hetn attached the bore shaft drill guide assembly S 
and a dental handpiece 16 above, it with a twist drill bit 18 inserted in it, 
[80227$ FiG. tOd is a side view along the mesio-distal axis wherein is depicted one 
embodiment of the surgical.jig 7 to which has been attached the bore shaft drill guide assembly 9 
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and one embodiment of the root, screw drive/ 37 with an attached root screw 1 above -the bore 
shaft drill guide 3. 
[0Q22BJ FIG 10e is a ssde view along the niesb-distai axis wherein is depicted one 
embodiment, of the surgical jig 7 to which has been attached the bore shaft drill guide assembly 9 
and one emhodiment of the root screw driver 37 with an attached root screw i fully inserted into 
the bore -shaft driii guide assemhiy 9 until the limiting stop 38a of the foody 38 of the root screw 
driver 37 & resting on the top of the ting 9a of the bore shaft drill guide, 
[80229] FIG. 10f is a side/bottom view along the mesio-distal axis of one embodiment ofthe 
abutment 3 of the present invention wherein are depicted, an extending neck 3c.form its proximal 
(bottom), surface 3j; m inner bore shaft 3f, a limiting circumferential seat 3g, a petai-shaped 
connector element 3d which will engage a matching petal-shaped connector element 2x of one 
embodiment of the head component 2 which is illustrated in FIG. 7i. 
[00230] FfG 10g is a side/bottom view along the mesio-distsl axis of another embodiment of 
the abutment 3 of the. present invention wherein are depicted a gingiva! collar 3b, 
positioning/retentive pins 3h, and the inner bore shafts 3f. 
[00231] FIG. 1Qh is a top view along the mesio-distai axis of another embodiment of the 
abutment 3 of FiG. lOg wherein are depicted the limiting circumferential seat -3a onto which seats, 
the head 5a of the abutment screw 5t the inner bore shafts 3f, the distal (top) surface '31, and the 
cut out 3k between the inner bore shafts 3f. 
[6Q23ZJ FIG. 11a is a cress-sectional length-wise view of the. dental handpiece head 16 with 
a milling driii bit 17 inside it and with the handpiece drill guide sleeve 14 attached to it, fully 
engaged on an embodiment of the head component drill guide ring 8a of the head component drill 
guide assembly 8 and illustrating" the initial pilot depth drilling hale 40 for the upper segment 15a of 
one embodiment ofthe two stage osteotomy 15. 
[0Q23S] FIG 11b is a crass-sectional length-wise view illustrating the sliding 41 of the head 
component drill guide assembly 8. which allows the milling drill bit 17 to mills specific dimension 
and depth oval upper (first stage) segment 15a of the two stage osteotomy 15, 
[8M34] FIG. tie is a cross-sectional length-wise view illustrating the handpiece head IS with 
a bore shaft twist drill bit18 inside it and with thehandpiece driii guide sleeve 14 attached to it, fully 
engaged on over an embodiment of an angled bore shaft drill guide assembly 9 preparing the first 
bore shaft 15b into the bony floor 33 of the upper segment 15a of the two stage osteotomy 15 
(which now becomes the lower second stage segment 15b of the two stage osteotomy 15). 
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['082351 FiG. 1id is a cro:ss~sectbnal length-wise view iiiustrating the handpiece head 18 with 
a bore shaft twist drill bit 18 inside it and with the handpiece drill guide sleeve 14 attached to it, 
fully engaged on over an embodiment of an angled bore shaft drifi guide assembly 9 preparing a 
second bore shaft 15b into a different location (in relation to the first bore shaft '15b.) of the bony 
floor .33 of the upper segment 15a (of ths two stage osteotomy 15) at. a different angle to the -first 
bore shaft 15b of the lower segment of the two stage osteotomy 15, 
(SQ23B] FIG, 11 e is a cross-seasonal length-wise view illustrating the natural lower molar 
extraction socket 26c wherein are depicted the root trunk socket void 28a and the root sockets 28b 
in a section of the mandible 10 and the inferior alveolar nerve 55,. 
($0237] FIG: Hf is a cross-sectional lengthwise view illustrating the head component 2 and 
two angled root screws 1 secured to each other within the extraction socket 28c of FIG. 11© 
wherein are depicted the inferior alveolar nerve 55 in the section of the mandible 10, 
[Q&238] FIG 12a is a cross-sectionai length-wise view illustrating one embodiment of the 
root screw driver 37 engaging one root screw 1 with its inner screw 39 while being fully inserted 
into the bore shaft driii guide assembly 9 and screwing the root screw component to its proper 
location, angle and depth In the previously prepared bore shaft 15b of FIG 11c. 
[0823®] FIG. 12b Is a cross-sectionai length-wise view illustrating one embodiment of the 
head component-root screw depth template 36 fully Inserted into the upper segment 15a (first 
stage) and seated down onto the top (distal) surfaces of the root screws 1. 
[QQ240] FIG 1.2c is a cross-sectional iength-wise view illustrating one embodiment of the 
multi-root endosseous components of the implant 6 of the present invention wherein the head 
component 2 has been fully inserted into the upper segment 15a {first stage) of the two. stage 
osteotomy 15 and placed intimately .over the top surfaces 1a of the two angled root screw 
components land secured to them via two connector screws 4 angied to the same orientation as 
the root screws 1, 
[00241] FIG. 12d is a cross-sectional length-wise view illustrating one embodiment of the 
entire multi-root implant 8 of the present invention wherein the abutment component 3 has been 
positioned over the head component 2 and tightly secured to it via two abutment screws 5. 
[00242] FIG 13a Is a top view along the mesio-distal axis of the surgical Jig 7 placed on a: 

segment of the mandible 10 wherein are depicted the target bone site 11 as seen through the 
platform cut out ?b of the surgical jsg 7. 
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[0024$] FiG. 13b is a top view along the mesio-distal axis ofthe surgical jig 7 placed on a 
segment of the -mandible 10-wherein is depicted one embodiment of the prepared distal upper-
portion 15a of the two stage osteotomy 15 of the present invention.. 
[00244] FIG 13c Is a top view along the meslo-dsstai axis of the surgical jig 7 placed on a 
segment of the mandible 10 wherein is depicted one embodiment of one bore shaft 15b prepared 
into the bony floor 33 of the upper portion 15a of the two stage osteotomy 15 of the present 
invention. 
[00245] FiG. 13d is a top view, along the mesio-distal axis of the surgical jig 7 placed on a 
segment of the mand|bi.e 10 wherein is depicted one embodiment, of two bore shafts 15b prepared 
into the bony floor 33 of the upper portion 15a of the two stage osteotomy 15 of the present 
invention. 
[0024$] FIG. 13e is a top view along the mesio-distal axis of the surgical' jig 7 placed on a 
segment of the mandible 1Q wherein is depicted one embodiment of top segments if of the two 
root screws 1 screwed into the two bore shafts 15b prepared into the bony floor 33 of the upper 
portion 1.5a of the two stage osteotomy 15 of FiG 13d. 
..[00247] FIG. 13f is a top view along the mesio-distal axis of the surgical.jig 7 placed on a 
segment of the mandate 10 wherein is depicted one embodiment of the head connector 2 inserted 
Into the upper portion 15a of the two stage osteotomy 1.5 and sitting directly on top of the two root 
screws 1 previously screwed Into the bores shafts 15b of FIG 13e. 
[80248] FIG, 14a illustrates a lengthwise cross-sectional view of one embodiment of the 
body 38 root screw driver 37 wherein are depicted, the limiting circumferential seat 38a, the inner 
shaft 33b, the side wails 38c; the engaging elements 38e, the Inner threaded area 38g and the 
circumferential notch 38f for a rubber o ring, not illustrated, 
[00249] FIG 14b illustrates a lengthwise cross-sectionai view of the body 38 of the root 
screw driver 37 and one embodiment of the interna! adjustable screw 39 partially inserted into.it, 
[00250] FIG 14c illustrates a lengthwise cross-sectional view of the body 38 of the root 
screw driver 37 and one embodiment, of the inner adjustable screw 39 fully insetted, into it 
[00251] FIG 14d illustrates the lengthwise view of another embodiment ofthe body 38 with 
its limiting circumferential, seat 38a and engaging end 38e of the root screw driver 37. 
[00252] FIG. 14e illustrates the lengthwise view of one embodiment of the inner adjustable 
screw 39 of the root screw driver 37 wherein are depicted the adjusting knob 39c. the upper 
threaded area 39a which engages the Inner threaded area 3Sg of the body 38, and the threaded 
end segment 39b which engages the internal threaded sleeve of the root screw 1. 
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[00253] FIG, I4f illustrates the lengthwise view of one embodiment of the inner adjustable 

screw 39 fully inserted into ths body 38- of the root screw driver 37. 

[Q0254J FIG: 14g illustrates the lengthwise view of one embodiment of the-inner adjustable 

screw 39 fully inserted into the body 38 of the root screw driver 37 and to which has been attached 

one embodiment of the root screw 1 

[80255] FIG. 14h. illustrates the .lengthwise view of another embodiment of the body 38 of the 

root screw driver 37. 

[08.258] FIG. 141 illustrates the lengthwise view of another embodiment of the inner 

adjustable screw 39 of the root screw driver 37. 

[0Q2S7] FIG.. I4j illustrates the lengthwise view of the inner adjustable screw 39 of FIG. 14? 

fully inserted into the body 38 of the root screw driver 37. 

[Q02S8] FIG, 14k illustrates the lengthwise view ofthe inner adjustable screw 39 of FIG- 141 

fully inserted into the body 3d of the root screw driver 37 and to which has been attached one 

embodiment of the root screw 1. 

[QQ259] FIG,. 141 is a close-up angled ^see-through" view of om embodiment of the two stage 

osteotomy 15 wherein the threaded body of one. root screw component 1 has been screwed down 

into one of the angled bore shafts 15b and the top angled portion of the root screw If is sitting in 

the empty void (above the bony floor 33) of the, upper segment 15a of the two stage osteotomy 15v 

[60260J FIG, 14m is a close-up top view of the two stage osteotomy 13 with two 

embodiments of the root screws 1 fully screwed into the. bore shafts 15b and the distal (top) 

portions 1f of the root screws 1 sitting above the bony floor 33 of the upper portion 15a of the of the. 

two stage osteotomy 15. Also, depicted are the side walls 32 of the upper portion 15a of the two 

stage' osteotomy 15. 

[00261] FIG, 15a is a top/side angied view along the mesio-distal axis of one embodiment of 

the surgical jig 7 wherein are depicted, the platform cut out 7b, the clamping arms 7c, the platform 

top surface 7a, the retentive cut out holes 21 for the placement of dental, composite material, the 

swiveiing locking knobs 20 with, their threaded separating platforms 24 and the adjustable bony 

pi ate positioning elements 19. 

[8Q2&2] FiG, 15b is a top/side angied view along the mesio-distal axis of another 

embodiment of the surgical Jig 7 clamped to a section of the mandible wherein are depicted a 

platform top surface 7a with two cut outs 7b for the preparing of two osteotomies with the same 

surgical jig clamped in one location on the mandible. 
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[002$$] FIG. 1'5'c is a top/side angied view along the mesio-dlsiai axis of yet another 
embodiment of the surgical jig 7 clamped to a section of the mandible wherein the damping 
elements 30 are released and tightened onto the adjacent teeth via a threaded screw 27 that 
connects them and a turning handle 22 which ailows for the opening and closing of the slotted 
clamp arms 28 which slide along a slotted track 31 that is illustrated in FiG. 15d, 
[00204] FfG. 15d is a top/side view afercg the bucco-Sngua! axis of the surgical jig 7 of FIG. 
15c. wherein is depicted the shotted track.3'1 of the surgical jig 7. the turning handles 22 ofthe two 
clamping elements 30, the adjusting knob 23 of the Pony plate positioning elements 19 which are 
turned to slide these, elements 19 along a slotted track 31 a so as to orient the sunglcai jig 7 at the 
proper angle, in relation to the buccal and lingual cortical plates of the jawbone and the occlusal 
surface of the srest of tha.bony ridge of the target bone site 11. 
[O02€5/ FIG,t5e is a bottom view along fbe bucco-linguai axis of the surgical jig 7 of FiG, 15c 
wherein is depicted the slotted track. 31 a for adjusting the bony plate positioning elements. 19. 
[OQMBj FiG. 1Sa is a cross-sectionai sketch of one embodiment of the removable dental 
handpiece guide sleeve adaptor 14 of the present invention wherein are depicted the bottom ring 
14f which slides over the head component driii guide ring 8a and the bore shaft drill guide ring 9a, 
a cut out. hole 14e, a cut out 14d in the side wail of the upper ringi4a. a limiting circumferential 
seating ring step 14b and a depth gauge 14c of the lower ring 14c. 
[0928T] F!G: 16b Is an angied front view of the embodiment of the removable dental 
handpiece guide sleeve adaptor of FiG. 18a wherein are depicted the same features as in FIG. 16a 
the Inner limiting, seating ring 14h onto which the head 16a. of the handpiece 18 rests and the ring 
hole 14g. 
$082&8J FIG 16c is an angled bottom view of the embodiment of the removable dental 
handpiece guide sleeve adaptor 14 of FIG. 18b wherein are depicted the upper ting 14a and the 
terminal lip 14f of the lower ring 14c, 
[&83B9] FfG. iSd is a ^see-through" side view of the working end (head) of the dentai 
handpiece 18 inserted into one embodiment of the handpiece guide sleeve adaptor 14 of the 
present invention, 
[00270] FIG. 17a is a cross-sectional sketch of one embodiment of the bore shaft depth 
template of the present invention wherein are depicted the bottom surface 34g, the shaft.34a, the 
knob handle 341 graduated depth gauge markers, 34c, 34d, 34e, and the bore shaft template end 
34b. 
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[00271] FIG. 17b is .an angled front view of the embodiment of the he-ad component 

template 35 wherein are depicted the handle 35a. and the template end 35b. 

[00272] FiG. 17c is an angled front view of one embodiment of the head component -root 

screw depth template 36 of the present invention wherein are. depicted the. cut outs 36c for 

checking if the root screw top ends If are-at the same height in their respective bore shafts 15b, 

[00273$ Fl-Gi 17d is side view of the head component template 35 of FiG. 17b wherein is 

depicted the bottom surface 35c. for checking how level the bony floor 33 of the upper section i 5a 

is. 

[0Q274] FIG. 17e is a cross-sectional sketch of one embodiment of the head component root 

screw depth template 36 of FIG. 17c wherein are depicted the template end 36bf and the cut outs 

36c. 
[00275] While the present invention has been described primarily with respect to dental 

implants,, the scope of the present invention may include implants designed for other parts of the 

anatomy, for example, the spina! column, the hip,, or shoulder. 

[0027$] The foregoing description ofthe embodiments of the invention has been presented 

for the purposes of illustration and description, It is not intended to be exhaustive or to limit the 

invention to the precise form disclosed. It should be appreciated by persons skilled in the art that 

many modifications, variations, substitutions, changes, and equivalents, are. possible in fight of the 

above teaching, it Is. therefore, to be understood that the appended dairns are intended to cover 

ail such modifications, and changes as fall within the true spirit of the invention. 
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CLAIMS 

What is claimed is: 

1. A bone implant comprising 

i. a head component for securing the implant into a bone, wherein the head component 

has a proximal end and distal end and is adapted along its entire length to be implanted 

entirely in the bone, wherein the proximal end has a long direction and a short direction both 

orthogonal to the length of the head component, and the head component is adapted for 

orienting the long direction parallel to a iong axis of the bone; 

ii. one or more bone attachment components including a first bone attachment component, 

each independent of and separate from the head component for securing the implant into a 

bone, wherein each bone attachment component has a proximal end and a distai end and is 

adapted along its entire length to be implanted in the bone and includes an internally 

threaded bore hole for receiving a connector component; 

wherein the head component is further adapted to be secured to each of the bone 

attachment components with the connector components at the time of initial implantation of 

the bone attachment component and the head component into the bone; and 

wherein the first bone attachment component oriented at a tilt angle to the proximal end of 

the head component is secured to the head component at the tilt angle, wherein the tilt 

angle is an acute angle between the length direction ofthe head component and an axis of 

rotation of the first bone attachment component; and 
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iii. an abutment adapted to be secured independently to the head component in an overlying 

relation to the head component. 

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

3. The bone impiant of claim 1 or 2, wherein the bone implant comprises two or more bone 

attachment components including two bone attachment components having longitudinal 

axes that are not parailei. 

4. The bone impiant of any of claims 1 to 3, wherein the bone implant includes two or more 

bone attachment components including two bone attachment components each having a 

predetermined tilt angle with respect to the head component, wherein the two tilt angles 

diverge outwardly, are non-planar, differ in magnitude, or any combination thereof. 

5. The bone impiant of any of claims 1 to 4, wherein each bone attachment component has a 

distal end and the head component has a proximal surface for mating with the distal end of 

the bone attachment component, wherein the bone impiant includes one or more first 

connector components, wherein each first connector component secures a bone attachment 

component to the head component in an angled relation to the head component, so that the 

proximal surface of the head component rests on the distal ends of the respective angled 

one or more bone attachment components. 
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6. The bone impiant of any of claims 1 to 5, wherein the head component has one or more 

bore holes, wherein each bore hole is divided into two or more sections including: 

i. an upper bore hoie section having a generally vertical orientation aligned with a iength 

direction of the head component, wherein the length direction is orthogonal to the short 

direction and the long direction; and 

ii. a lower bore hole section oriented at a tilt angle relative to the orientation ofthe upper 

bore hoie section, and which includes an internal limiting flange along a proximal end ofthe 

lower bore hoie section, wherein the internal limiting fiange is oriented at a corresponding 

angle to the iower bore hole section for enabling the connector component to securely 

fasten the bone attachment component to the head component at the tilt angle. 

7. The bone implant of Claim 6, wherein the head component includes two bore holes having 

lower sections that are not parallel to each other. 

8. The bone implant of claim 6 or 7, wherein the relation of each of the separate angled bone 

attachment components to the separate head component forms a stress breaker between 

the head component and the bone attachment components. 

9. The bone implant of any of claims 1 to 8, wherein the proximal end of the head component 

has an undersurface and includes one or more set rings angled relative to the undersurface 

of the head component's exterior proximal surface, wherein each set ring allows for an 

intimate seating of the distal end of one of the bone attachment components at the tilt angle 

to the under surface of the proximal end of the head component. 

10. The bone impiant of claim 9, wherein the angled set ring is substantially spherical in contour 

and the distal end of the bone attachment component is substantially spherical, the contours 

of both being adapted to provide a bail and socket coupling of the distal end of the bone 

attachment component to the set ring. 

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

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

the missing tooth. 

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

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

13. The bone implant of any of claims 1 to 12, wherein the implant includes an oval head 

component and wherein the abutment is shaped to conform to the shape of the head 

component. 

14. The bone implant of any of claims 1 to 13, wherein the head component is attached to the 

abutment component, wherein the abutment component has one or more bore holes aligned 

with the one or more bore holes of the head component. 
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15. The bone impiant of any of claims 1 to 14, wherein the assembled bone implant is capable 

of being installed in the natural extraction socket of a missing tooth with either minimal or no 

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

16. The bone implant of any of claims 1 to 15, wherein each of the one or more bone 

attachment components has a distal neck with a convex collar surrounding the neck, 

wherein the neck has a lip region that surrounds the internally threaded bore hole of each of 

the one or more bone attachment components, and the neck has an external petal shaped 

locking feature incorporated on the Hp region; the head component includes a bore hole for 

attaching the head component to one of the one or more bone attachment components 

using the connector component; wherein the neck inserts into the bore hoie of the head 

component and the convex collar of the neck seats onto a matching concave limiting fiange 

of the bore hole of the head component while the petal shaped locking feature on the neck 

of each of the one or more bone attachment components extends beyond the limiting flange 

and couples with a matching petal shaped locking feature incorporated in the bore hole of 

the head component above the limiting concave fiange. 

17. The bone impiant of any of claims 1 to 16, wherein the head component has a bore hoie; the 

bone attachment is a root screw having an externally threaded shaft for screwing into a 

bone, wherein the diameter of the externally threaded shaft is greater than the diameter of 

the bore hole of the head component in the proximal region of the head component where 

the head component rests on a distal end ofthe root screw. 

18. A bone implant comprising: 

i. one or more bone attachment components each adapted along its entire iength to 

be implanted in a bone for securing the implant into a bone, wherein each bone 

attachment component has an axis of rotation and includes an internally threaded 

bore hole for receiving a connector component; 

ii. a head component independent of and separable from the bone attachment 

component, wherein the head component has a proximal end and is adapted along 

its entire length to be implanted in a bone wherein the proximal end has a long 

direction and a short directions both orthogonal to the length of the head 

component, and wherein the head component is adapted to be secured in the bone 

to the bone attachment component at the time of the initial implantation of the bone 
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implant into a bone, and wherein the head component is further adapted to be 

secured to an abutment component at a later time; and 

iii. one or more first connector components having an axis of rotation and that 

temporarily secures the head component to the bone attachment component at the 

time of initial implantation of the bone component and the head component in a 

bone; 

wherein the head component includes one bore hole per bone attachment component, each 

bore hole of the head component having an internal limiting seat circumferential flange 

oriented at a tilt angle for receiving one of the first connector components; wherein each first 

connector component has a distal head section that substantially fills the distal region ofthe 

bore hole ofthe head component; and 
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each first connector component is removable so that it may be replaced by a second 

connector component that is sufficiently iong for securing an abutment component that is 

distally positioned to the bone attachment component with the head component interposed 

between the abutment component and the bone attachment component; wherein a 

corresponding set of one of the bone attachment components and one of the first connector 

components are axially aligned and tilted relative to the head component at a tilt angle, 

wherein the tilt angle is the acute angle between the length direction and the axes of 

rotation. 

19. The implant of claim 18, wherein the head section of the first connector is adapted to 

function as a cover for the head component bore hole while the head attachment and the 

bone attachment components undergo osseo-integration in a bone. 

20. A method comprising: 

a step of replacing the first connector component of claim 18 or 19 with a second connector 

component adapted to secure an abutment component to the head component and to the 

bone attachment component, wherein the step of replacing is following osseo-integration of 

the bone attachment component, the head component or both. 
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21. A kit for the bone implant of any of ciaims 1 to 19, wherein the kit includes one or more of 

the bone attachment components and a pluraiity of the head components including at least two 

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

22. The bone implant of claim 1, wherein each bone attachment component has a iongitudinal 

axis, and wherein the head component has a longitudinal axis generally orthogonal to a 

jawbone into which it is installed, and wherein the head component is tiited relative to the bone 

attachment component, such that the tilt angle is defined by the acute angle between the 

iongitudinal axis of the bone attachment component and the iongitudinai axis of the head 

component. 
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