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(57) ABSTRACT 

A system for taking an impression of an implant implanted in 
a patient’s body may comprise an abutment comprising an 
implant engaging portion and a component supporting por 
tion. The implant engaging portion may be con?gured to 
engage With an implant con?gured to be implanted in a 
patient’s body and the component support portion may com 
prise at least one retention groove. The system may further 
comprise an impression coping con?gured to receive the 
component supporting portion and comprising at least one 
protrusion feature con?gured for snap-?t engagement With 
the at least one retention groove, Wherein the impression 
coping is made from a material comprising metal. 
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COMPONENTS FOR USE WITH IMPLANTS 
AND RELATED METHODS 

TECHNICAL FIELD 

[0001] The present teachings relate to components used 
With implants con?gured to be implanted in a patient’s body, 
for example, in bone and/or cartilage. For example, the 
present teachings relate to components for taking an impres 
sion at the location of an implant ?tted in the human body, 
transferring the impression to form a prosthetic part, and 
securing a prosthetic part to the implant. By Way of particular 
example, the present teachings relate to components used 
With dental implants to make and secure to the implant tem 
porary and/ or permanent replacement teeth (restorations). 

INTRODUCTION 

[0002] Implants placed in bone and/or cartilage represent a 
groWing ?eld of reconstruction technology for replacing parts 
of the body, for example, With prosthetic parts. Such implants 
may be secured in the bone and/or cartilage and used to 
anchor a prosthetic body part in position. To facilitate making 
the prosthetic body part so as to ensure an accurate and 
aesthetically pleasing ?t at the location of the implant, an 
impression of the implant’s position implanted in the patient’s 
body is taken to record the location and positioning of the 
implant, as Well as parts of the body surrounding the implant. 
[0003] One type of implant that has relatively Widespread 
use includes dental implants. During dental implantation, a 
hole is drilled through the gingiva, the gums surrounding the 
root of a tooth, and/or into the jaWbone. An implant, Which 
may be, for example, made of titanium or titanium alloy, is 
then ?xed Within the hole of the jaWbone. Over a period of 
months, the titanium implant fuses to the jaWbone through a 
process called osseointegration. After a period of time, rang 
ing from Weeks to months, a permanent replacement tooth 
(sometimes referred to a ?nal restoration or permanent res 
toration) is secured relative to the implant in the patient’s 
mouth. Prior to placement of the permanent replacement 
tooth, a patient may also have a temporary replacement tooth 
(sometimes referred to as a temporary restoration) secured 
relative to the implant to provide some function and aesthetics 
in the time period before the permanent replacement tooth is 
in place. 
[0004] Dental implant systems and techniques for making 
and implanting permanent and temporary replacement teeth 
generally involve the use of several component parts and 
steps. For preparing a permanent replacement tooth, one 
approach involves positioning an impression coping (also 
referred to as a transfer coping) relative to an implant ?tted 
Within the patient’s mouth, embedding the impression coping 
in impression material to take an impression of the implant 
coronal end (i.e., the end Which receives the restoration), any 
superstructure, such as, for example, an abutment, engaged 
With the implant, and the soft tissue and bone at the location 
of the implant, and transferring the so-formed impression to 
an analog (e.g., a replica of an abutment and shoulder portion 
of an implant) at a dental laboratory to produce a master cast 
by pouring modeling compound onto the impression. 
[0005] At this stage, in one conventional technique, the 
impression coping With the impression material may be 
removed from the analog and master cast, and a plastic bum 
out coping may be positioned on the analog. Wax may be 
manipulated over the burnout coping to form the outline of a 
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foundation Which Will ultimately be used to form a metal 
frameWork to Which veneering material (such as, for example 
porcelain) is applied to form the permanent restoration. Once 
formed as desired, the Wax and burnout coping are ?t into a 
shell and molten metal is poured into the shell, burning out the 
Wax and burnout coping, and upon solidifying, forming the 
metal frameWork. That process is sometimes referred to as a 
“lost Wax” technique. 
[0006] The metal frameWork is ultimately placed back on 
the analog and the veneer portion of the permanent restoration 
bonded thereto. The thus-formed permanent restoration 
structure can then be placed Within the patient’s mouth, With 
the frameWork being positioned over any superstructure on 
the implant (e. g., an abutment) and secured, for example, via 
cement, in position relative to the implant. When multiple 
replacement teeth are required, multiple burnout copings 
(e.g., tWo) may be placed on plural analogs and the procedure 
described above performed on each to create a metal frame 
Work that connects multiple permanent restorations together; 
those ordinarily skilled in the art are familiar With creating 
such frameWorks for multiple permanent restorations. 
[0007] For placing a temporary tooth, a so-called tempo 
rary coping is engaged With the implant, and, if any, super 
structure, such as an abutment, in the patient’s mouth and a 
material (such as, for example, an acrylic material) used to 
create a temporary tooth is bonded thereto. This process can 
be done either chairside by the dentist or in a dental labora 
tory. Some adjustments may be made to the height, angle, 
and/or inter-occlusal clearance of the portion of the abutment 
that supports the restoration if necessary, for example, by 
using a bur to shave the abutment. In some approaches, a 
plastic temporary coping designed to provide a mechanical 
bond, for example, via cement or other adhesive, With the 
veneering material may be placed over the abutment or a 
dental analog. Again, adjustments for inter-occlusal height, 
clearance, and/or angle of the temporary restoration may be 
made if necessary. Prefabricated polycarbonate croWns or 
vacuum stents may be used With a veneering material to 
complete fabrication of the temporary restoration. 
[0008] To avoid tissue irritation, it is important to ?nish the 
interface betWeen the temporary coping or frameWork and 
veneering material until it is smooth and the coping or frame 
Work is ?ush With the veneering material at the apical end of 
the restoration that mates With the implant. In some cases, as 
With the metal frameWork of the permanent restoration, any 
lip or other interfering feature on the temporary coping used 
to secure it onto implant, analog, or abutment is removed to 
provide a smooth interface and alloW proper cementation 
and/or extrusion of excess cement. Temporary cement may 
then be used on the inner part of the temporary coping to 
secure it onto the abutment. 

[0009] In some conventional impression techniques, the 
impression coping, as Well as a temporary coping and/or a 
frameWork, is secured relative to the implant via a retention 
engagement With a shoulder of the dental implant. Such a 
con?guration may pose problems When securing those com 
ponents in position. For instance, since the implant may sit 
beloW the patient’s gumline, it may be dif?cult to insert a 
coping that is con?gured to engage With the implant shoulder. 
Such dif?culty includes knoWing When proper engagement 
has occurred due to dampening of the sensation, e.g., tactile 
and/or auditory, of parts engaging beneath the gingival tissue. 
Moreover, it may be dif?cult to push the gingival tissue out of 
the Way during engagement of a coping and/or frameWork 
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with the implant, and thus can result in pinching a portion of 
the patient’s gingival tissue. For example, for some conven 
tional coping con?gurations that rely on a snap-?t retention 
between an end portion of the coping with the shoulder of the 
implant, a degree of expansion of the end of the coping may 
be required to achieve the snap-?t engagement. This may be 
dif?cult to achieve, especially when the location of engage 
ment with the implant is too far below the gumline. In order to 
achieve the desired expansion, some conventional impression 
copings may be made of plastic and thus cannot be observed 
in an X-ray, potentially limiting the accuracy of the identi? 
cation and impression of the location of the implant in the 
patient’s mouth. 
[0010] In addition, some conventional techniques rely on 
burnout coping con?gurations that include a mechanism, for 
example, substantially in the form of a lip disposed at a free 
end or other feature, con?gured to engage in a snap-on man 
ner to the analog in the dental laboratory. Since the burnout 
coping is typically made of a deformable material, such as, for 
example, plastic, the lip relatively easily deforms to engage 
with the analog. A framework made from a mold that relies on 
such a burnout coping also has a corresponding lip disposed 
at its free end. However, due to the framework being made of 
a substantially non-deformable material (e. g., a metal or 
metal alloy), the framework may not be able to engage with 
the analog in a snap-on manner. Thus, in conventional tech 
niques relying on such a burnout coping con?guration, lips or 
other features on the framework are generally machined off to 
allow a ?ush mating with the analog, and thus the implant 
shoulder or abutment. Otherwise, the framework may not rest 
?ush against the implant or abutment shoulder, once it is 
permanently mounted. Such improper ?tting may create a 
space between the permanent restoration and the abutment 
and/ or implant shoulder, which may produce wash-out of the 
bonding material (e.g., cement), damage (e. g., fracture) of the 
permanent restoration over time, and/ or biological changes to 
tissue due to improper seating of the restoration. 
[0011] Machining the framework may be time-consuming 
and also may result in an inaccurate ?t between the permanent 
restoration and the analog and/ or the abutment. Regarding the 
latter, because the lip that is machined off extends from a free 
end, determining how much of the lip to remove can be 
dif?cult. If not enough of the lip is removed, it may be dif?cult 
to achieve a ?ush mating (e.g., accurate seating). Too much 
removal off the permanent restoration framework may cause 
a gap between components. Although cement may ?ll some 
of those voids, cement may not provide the amount of 
mechanical strength that the metal cast does. 

[0012] Also, in some conventional impression techniques, 
the analog in the dental laboratory is larger than the abutment 
on the implant, thereby resulting in a relatively loose ?t 
between the permanent restoration and the abutment. Provid 
ing a looser ?t (e.g., larger space) between the permanent 
restoration and the abutment may be necessary in order to 
allow room for the cement that is typically used to bond the 
permanent restoration relative to the implant. In other words, 
if not enough space is provided, excessive hydraulic pressures 
from the cement may occur when seating the permanent 
restoration, which could lead to inaccurate seating of the 
restoration upon hardening of the cement. Similar issues may 
arise for a temporary restoration since conventional tempo 
rary copings also are siZed to provide a relatively loose ?t 
between the temporary coping and the abutment to allow 
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room for temporary cement used to bond the temporary res 
toration relative to the implant. 
[0013] Based on some of the aforementioned issues, it may 
be desirable to provide a system that improves the accuracy 
and precision of the ?t of a replacement tooth structure 
(whether a temporary or permanent restoration), e. g., with an 
abutment and implant, reduces the overall time spent on cre 
ating a restoration, and/ or facilitates engaging a coping (such 
as, e.g., an impression and/or temporary coping) and/or 
framework of a permanent restoration relative to a dental 
implant, for example, to superstructure such as an abutment 
associated therewith, in a patient’s mouth. To assist in achiev 
ing one or more of these desirable features, it further may be 
desirable to provide a burnout coping and/or analog from 
which to produce permanent restoration frameworks that pro 
vide a relatively tight and precise ?t to an abutment/implant, 
rather than a looser ?t provided when using some conven 
tional techniques and their component parts. It also may be 
desirable to provide components, such as, for example, 
impression copings, temporary restorations and/or perma 
nent restorations that are con?gured to provide a precise and 
suf?ciently strong mechanical engagement with an abutment 
and that eliminate the need to use cement and/ or other bond 
ing material. 
[0014] It also may be desirable to provide a dental impres 
sion and implant system that includes various components 
con?gured to engage with each other for use in taking impres 
sions, making restorations, and securing restorations in a 
patient’s mouth. It may be desirable to provide such compo 
nents that are capable of engaging with existing dental 
implants with which dental professionals have familiarity. 

SUMMARY 

[0015] The present teachings may satisfy one or more of the 
above-mentioned desirable features and/or solve one or more 
of the above-mentioned problems. Other features and/or 
advantages may become apparent from the description that 
follows. 

[0016] In accordance with various exemplary embodi 
ments of the present teachings a system for taking an impres 
sion of an implant implanted in a patient’s body may comprise 
an abutment comprising an implant engaging portion and a 
component supporting portion. The implant engaging portion 
may be con?gured to engage with an implant con?gured to be 
implanted in a patient’s body and the component support 
portion may comprise at least one retention groove. The sys 
tem may further comprise an impression coping con?gured to 
receive the component supporting portion and comprising at 
least one protrusion feature con?gured for snap-?t engage 
ment with the at least one retention groove, wherein the 
impression coping is made from a material comprising metal. 
[0017] In accordance with various exemplary embodi 
ments of the present teachings, a system for replacing a body 
part with a prosthetic part may comprise an abutment com 
prising an implant engaging portion and a component sup 
porting portion. The implant engaging portion may be con 
?gured to engage with an implant con?gured to be implanted 
in a patient and the component supporting portion comprising 
at least one retention groove. The system may further com 
prise a framework for a prosthetic part, the framework com 
prising at least one protrusion feature con?gured to engage 
with the at least one retention groove to retain the framework 
on the abutment. 
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[0018] In accordance With various exemplary embodi 
ments of the present teachings, a kit for making and implant 
ing dental restorations may comprise an abutment comprising 
an implant engaging portion and a component supporting 
portion. The implant engaging portion may be con?gured to 
engage With a dental implant and the component supporting 
portion may comprise at least one retention groove disposed 
on an outer peripheral surface of the component supporting 
portion. The kit may further comprise an impression coping 
comprising at least one protrusion feature con?gured for 
snap-?t engagement With the at least one retention groove, 
and a temporary coping comprising at least one protrusion 
feature con?gured for snap-?t engagement With the at least 
one retention groove. 
[0019] In accordance With various exemplary embodi 
ments of the present teachings, a method for taking an impres 
sion of an implant implanted in a patient’s body may comprise 
snap-?tting at least one protrusion feature on an impression 
coping made of a material comprising metal to at least one 
retention groove disposed on an abutment attached to an 
implant implanted in a patient’s body, placing impression 
material over at least a portion of the impression coping, and 
removing the impression coping together With the impression 
material placed over at least the portion of the impression 
coping from the abutment by lifting the impression coping 
from the abutment With a lifting force su?icient to disengage 
the at least one protrusion feature from the at least one reten 
tion groove. 
[0020] In accordance With various exemplary embodi 
ments of the present teachings, a method for implanting a 
permanent tooth restoration may comprise engaging at least 
one protrusion feature on a frameWork of a permanent tooth 
restoration With at least one retention groove disposed on an 
abutment attached to a dental implant implanted in a patient’s 
body. 
[0021] Additional objects and/or advantages of the present 
teachings Will be set forth in part in the description Which 
folloWs, and in part Will be obvious from the description, or 
may be learned by practice of the present teachings. Those 
objects and advantages may be realiZed and attained by 
means of the elements and combinations particularly pointed 
out in the appended claims. 
[0022] It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory only and are not restrictive of the 
present teachings or claims. Rather, the claims are intended to 
cover a broad scope, including equivalents. 
[0023] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate 
exemplary embodiments of the present teachings and 
together With the description, serve to explain certain prin 
ciples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a perspective vieW of an exemplary 
embodiment of an abutment in accordance With the present 
teachings; 
[0025] FIG. 2 is a cross-sectional vieW of the abutment of 
FIG. 1 taken through line 2-2 of FIG. 3 
[0026] FIG. 3 is a coronal end vieW of the abutment of FIG. 
1; 
[0027] FIG. 4 shoWs a detailed vieW of section B in FIG. 3; 
[0028] FIG. 5 is a cross-sectional vieW taken through line 
5-5 in FIG. 3; 
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[0029] FIG. 6 is a side vieW of an exemplary embodiment of 
an impression coping in accordance With the present teach 
ings; 
[0030] FIG. 7 is a cross-sectional vieW of the impression 
coping of FIG. 6 taken through line 7-7 in FIG. 6; 
[0031] FIG. 8 is a coronal end vieW of the impression cop 
ing of FIG. 6; 
[0032] FIG. 9 is a side vieW of the insert ofthe impression 
coping of FIG. 6; 
[0033] FIG. 10 is another side vieW of the insert of the 
impression coping of FIG. 6; 
[0034] FIG. 11 is a cross-sectional vieW of the insert taken 
through line 11-11 ofFIG. 9; 
[0035] FIG. 12 is a detailed vieW of the portion labeled FIG. 
12 in FIG. 11; 
[0036] FIG. 13 is a perspective vieW of the insert of the 
impression coping of FIG. 6; 
[0037] FIG. 14 is a perspective vieW of the housing of the 
impression coping of FIG. 6; 
[0038] FIG. 15 is a side vieW ofthe housing of FIG. 14; 
[0039] FIG. 16 is a cross-sectional vieW taken through line 
16-16 of FIG. 15; 
[0040] FIG. 17 is a cross-sectional vieW taken through line 
17-17 ofFIG. 15; 
[0041] FIG. 18 is a side vieW of an exemplary embodiment 
of a dental implant in accordance With the present teachings; 
[0042] FIG. 19 is a cross-sectional vieW of the implant of 
FIG. 18 taken from the line 19-19 in FIG. 20; 
[0043] FIG. 20 is a coronal end vieW ofthe implant ofFIG. 
18; 
[0044] FIG. 21 is a longitudinal cross-sectional vieW of the 
abutment of FIGS. 1-5 in mating engagement With the 
implant of FIGS. 18-20; 
[0045] FIGS. 22A and 22B are longitudinal cross-sectional 
vieWs in perpendicularly oriented planes of the impression 
coping of FIG. 6 engaged With the abutment and implant of 
FIG. 21. 
[0046] FIG. 23 is a perspective vieW of an exemplary 
embodiment of a temporary coping in accordance With the 
present teachings; 
[0047] FIG. 24 is an apical end vieW of the temporary 
coping of FIG. 23; 
[0048] FIG. 25 is a cross-sectional vieW taken of the tem 
porary coping of FIG. 23 taken through line 25-25 of FIG. 24; 
[0049] FIG. 26 is a cross-sectional vieW of the temporary 
coping of FIG. 23 taken through line 26-26 of FIG. 24; 
[0050] FIG. 27 is a cross-sectional vieW, similar to the vieW 
of FIG. 24, of another exemplary embodiment of a temporary 
coping in accordance With the present teachings; 
[0051] FIG. 28 is a side vieW of an exemplary embodiment 
of an analog in accordance With the present teachings; 
[0052] FIG. 29 is another side vieW of the analog of FIG. 
28; 
[0053] FIG. 30 is a coronal end vieW ofthe analog of FIG. 
28; 
[0054] FIG. 31 is a perspective vieW of an exemplary 
embodiment of a burnout coping in accordance With the 
present teachings; 
[0055] FIG. 32 is an apical end vieW of the burnout coping 
of FIG. 31; 
[0056] FIG. 33 is a cross-sectional vieW of the burnout 
coping of FIG. 31 taken through line 33-33 in FIG. 32; 
[0057] FIG. 34 is a cross-sectional vieW of the burnout 
coping of FIG. 31 taken through line 34-34 in FIG. 32; 
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[0058] FIG. 35 is a perspective view of an exemplary 
embodiment of a framework supporting veneering material 
(shown in dashed lines so as to see the framework structure) 
to form a permanent restoration in accordance with the 
present teachings; 
[0059] FIG. 36 is an apical end view of the framework of 
FIG. 35; 
[0060] FIG. 37 is a cross-sectional view of the framework 
of FIG. 35 taken through line 37-37 in FIG. 36; 
[0061] FIG. 38 is a cross-sectional view of the framework 
of FIG. 35 taken through line 38-38 in FIG. 36; 
[0062] FIG. 39 is a perspective view of an exemplary 
embodiment of an angled abutment in accordance with the 
present teachings; 
[0063] FIG. 40 is a cross-sectional view similar to the view 
of FIG. 7 of another exemplary embodiment of an impression 
coping in accordance with the present teachings; and 
[0064] FIG. 41 is a perspective view of another exemplary 
embodiment of an abutment in accordance with the present 
teachings. 

DETAILED DESCRIPTION OF VARIOUS 
EXEMPLARY EMBODIMENTS 

[0065] Reference will now be made in detail to various 
exemplary embodiments of the present teachings, examples 
of which are illustrated in the accompanying drawings. Wher 
ever possible, the same reference numbers will be used 
throughout the drawings to refer to the same or like parts. 
[0066] The present teachings contemplate systems and 
components thereof useful for taking dental impressions, cre 
ating replacement teeth (restorations), and securing restora 
tions relative to a dental implant. It is contemplated that 
various exemplary embodiments of the present teachings may 
be used with impression techniques wherein an abutment is 
engaged with the implant at the time of taking an impression. 
Various exemplary embodiments of the present teachings 
may be used with an implant in which the implant shoulder 
that meets the abutment extends above the gingival tissue, is 
at the level of the tissue, or is slightly below the tissue, such as, 
for example, so-called “single-stage implants,” although such 
use is not intended to be limiting. In various exemplary alter 
native embodiments, the present teachings may be used with 
an implant having an implant shoulder that is “submerged,” or 
placed below the bone, and an abutment is provided with a 
shoulder portion that provides the ?nish line for the apical end 
of a mating component. 
[0067] Moreover, it is contemplated that the various com 
ponents may be used in conjunction with various implant 
con?gurations, such as conventional implant con?gurations 
that include but are not limited to, for example, various Solid 
Screw and Tapered Effect Implants made by ITI Straumann, 
including but not limited to the 4.1 mm and 4.8 mm Solid 
Screw and Tapered Effect Implants, and the 4.8 mm Wide 
Neck Solid Screw Implant and Tapered Effect Implant; Key 
stone Stage-l and XP implants; BlueSkyBio One Stage 
Implant w/Regular and Wide Platform, Osstem SS Implant 
with Solid and Excellent Solid, 3I TG implant, and Zimmer’s 
SwissPlus implant, among others. Implants with which vari 
ous exemplary embodiments are con?gured to be used may 
also include a variety of coronal con?gurations for mating 
with abutments in accordance with the present teachings, 
including, but not limited to, for example, tapered internal 
coronal necks (e. g., conically-tapered internal coronal necks) 
and/ or indexed (e. g., polygonal) anti-rotational internal coro 
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nal neck features, with which those having ordinary skill in 
the art are familiar. Those having ordinary skill in the art will 
appreciate a wide variety of conventional implants and other 
implant structures with which the various components in 
accordance with the present teachings may be utiliZed. 
[0068] In various alternative exemplary embodiments, 
abutments in accordance with the present teachings may be 
formed integrally as a single-piece structure with the implant 
rather than being formed as a separate engageable compo 
nent. 

[0069] In accordance with various exemplary embodi 
ments, the present teachings contemplate an abutment con 
?gured for engaging or made integral with a dental implant 
that includes one or more retention grooves on an outer 

peripheral surface (e.g., an outer lateral surface) thereof and 
con?gured to engage with one or more protrusion features on 
an impression coping for taking an impression of the abut 
ment and implant ?tted in a patient’s mouth. In various exem 
plary embodiments, the impression copings may be made of 
metal, a metal alloy, and/ or other radiopaque material capable 
of being observed in an X-ray. Abutments in accordance with 
various exemplary embodiments of the present teachings also 
may include one or more retention grooves on a outer periph 
eral surface thereof that are con?gured to engage with one or 
more protrusion features on a temporary coping orpermanent 
restoration framework in order to achieve mechanical secur 
ing of a temporary or permanent restoration to the abutment, 
without requiring the use of cement or other bonding mecha 
nism. The one or more retention grooves may have a radiused 
surface pro?le, meaning that the retention groove may be 
formed so as to present a radius of curvature. 

[0070] In an exemplary embodiment, an abutment of the 
present teachings does not include a signi?cant shoulder por 
tion adjacent the one or more retention grooves in an apical 
direction. In other words, the widest portion of the abutment 
does not extend radially beyond a shoulder of the coronal 
neck of an implant with which the abutment is con?gured to 
mate. Thus, abutments in accordance with various exemplary 
embodiments of the present teachings may permit a mechani 
cal securement of a component (e. g., impression and/or tem 
porary coping, and/or permanent restoration framework) to 
the abutment while achieving a ?nish line of the component 
with an implant shoulder. In other words, when secured to an 
abutment in accordance with various exemplary embodi 
ments of the present teachings, apical ends of various com 
ponents of the present teachings may engage the implant 
shoulder rather than a portion, for example, a shoulder por 
tion, of the abutment. In an alternative exemplary embodi 
ment, however, an abutment of the present teachings may 
include a shoulder portion adjacent the one or more retention 
grooves in an apical direction and that is con?gured to pro 
vide the ?nish line surface with the apical ends of components 
supported by the abutment. 
[0071] Providing the securing (retention) engagement of 
the components with the abutment, rather than, for example, 
with a portion of the implant, may facilitate placing the cop 
ings in an engaged manner in a patient’s mouth. For example, 
since the portion of the abutment carrying the retention 
mechanism generally sits higher relative to the gumline (and 
in at least some cases is above the gumline) than the implant, 
engaging a component with the abutment in accordance with 
the present teachings may be easier because less or no gingi 
val tissue may be needed to be pushed out of the way during 
expansion of the component to achieve the retaining engage 
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ment (which may be, for example, a snap-?t engagement) 
between the one or more protrusion features on the compo 
nent with the one or more retention grooves on the abutment. 

Moreover, dampening of tactile and/or auditory sensation 
may be minimized during the engagement of the component 
with the abutment, thus promoting con?rmation that the com 
ponent has been accurately secured. The con?gurations of the 
components and abutments according to various exemplary 
embodiments of the present teachings also may require less or 
no bonding material (e. g., cement) when securing the copings 
to the abutment. For example, it may be possible to provide a 
suf?cient retention of a temporary coping and/or framework 
by relying on the mechanical mating engagement (e.g., snap 
?t engagement) between those structures and abutments in 
accordance with various exemplary embodiments, without 
requiring additional bonding material, such as cement or 
other adhesive. 
[0072] Further, in cases where it may be desirable to use 
cement, it may be possible to use less cement because of the 
decrease in the overall siZe of a restoration resulting from an 
analog in accordance with exemplary embodiments having a 
siZe substantially the same as the abutment. 

[0073] The present teachings additionally contemplate an 
analog used in a dental laboratory and having a con?guration 
that is substantially identical in siZe to that of the abutment, 
also including one or more retention grooves that mimic those 
on the abutment and may be con?gured to engage with one or 
more protrusion features on burnout copings used to ulti 
mately form a cast metal framework for a permanent restora 
tion. 
[0074] The drawings included herewith as part of the speci 
?cation contain various dimensions, tolerances, and/or other 
speci?cations that are not intended to be limiting of the 
present teachings or the scope of the invention herein. Rather, 
the dimensions, tolerances, and/or other speci?cations noted 
on the drawings represent an exemplary embodiment of the 
various components depicted. Those having ordinary skill in 
the art would understand that modi?cations to such dimen 
sions, tolerances and/ or other speci?cations may be made as 
desired and in accordance with the present teachings without 
departing from the scope of the present teachings. 
[0075] For ease of reference herein, a single framework 
used to form a permanent restoration to secure to an abutment 
and relative to a dental implant is described and shown herein. 
It is to be understood, however, that the present teachings 
contemplate that the term “framework” also includes a frame 
work whereby a plurality (generally 2) single frameworks are 
connected together to form multiple restorations con?gured 
to be secured relative to multiple implants in a patient’s 
mouth. Those having ordinary skill in the art are familiar with 
forming such multiple restoration framework structures and 
would understand how to modify the present teachings to 
apply to such frameworks. 
[0076] As used herein, those having ordinary skill in the art 
are familiar with the meaning of the terms “apical” and “coro 
nal.”As used herein, “apical” refers to a direction toward the 
jaw bone, or toward root tips of teeth. If the term “apical” is 
used to refer to a portion of a component, it refers to the 
portion of the component that would be facing, closer to, 
and/or in a direction of the jaw bone and/or root tips if the 
component were placed in an operational position in a 
patient’s mouth. The term “coronal” refers to a direction 
opposite the jaw bone and toward the crowns of teeth. If the 
term “coronal” is used to refer to a portion of a component, it 
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may refer to the portion of the component that would be 
facing, closer to, and/or in direction of the crown portion of 
teeth if the component were placed in an operational position 
in a patient’s mouth. 

[0077] With reference now to FIG.1, one exemplary 
embodiment of an abutment 100 for use with a dental implant 
is depicted. The abutment 100 includes an implant (or apical) 
end 180 that engages with the implant and a coronal end 190 
that receives a restoration and/or other components con?g 
ured to be secured to the abutment as will be set forth in more 
detail below. The abutment 100 may further include an 
implant engaging post 185 that includes the apical end 180 
and comprises screw threading 110 con?gured to engage with 
complimentary screw threading on an internal surface of a 
dental implant. 
[0078] One exemplary embodiment of an implant 1000 
with which the abutment 100 may be con?gured to engage is 
shown in FIGS. 18-20. FIG. 21 shows a longitudinal cross 
sectional view of the abutment 100 in a secured mating 
engagement with the implant 1000. As shown in the exem 
plary embodiment of FIG. 19, the implant 1000 may include 
internal screw threading 1010. The screw threading 1010 may 
be con?gured to engage with the screw threading 110 of the 
abutment 100. In the exemplary embodiment of FIGS. 18-20, 
the implant 1000 may be con?gured as a single-stage implant 
whereby a coronal neck 1060 is situated above the bone when 
implanted. The implant 1000 includes a shoulder portion 
1050 located adjacent and coronal to the coronal neck 1060. 
A coronal neck diameter DCN is de?ned where the coronal 
neck 1060 meets the shoulder 1050. When abutments in 
accordance with various exemplary embodiments (e.g., the 
abutment 100) of the present teachings are secured in mating 
engagement to the implant 1000, the ?nish line (i.e., where an 
apical end of the component rests) of the components that are 
secured to the abutments may be located at the shoulder 1050 
ofthe implant 1000. 
[0079] Referring again to FIGS. 1-5, the coronal end 190 of 
the abutment 100 includes a recess 115, shown in more detail 
in FIGS. 3 and 4, that is con?gured to receive a screw driver 
or other tool used to drive the abutment 100 into the implant 
1000, as will be explained in further detail below. 

[0080] Although screw threading 110 is shown in the exem 
plary embodiment of the abutment 1 00, those having ordinary 
skill in the art would understand that various other engage 
ment mechanisms may be utiliZed in lieu of or in addition to 
screw threading to engage the post 185 of the abutment with 
a dental implant. For example, rather than screw threading, a 
non-threaded implant engaging post may be utiliZed that is 
received in a corresponding opening in the implant, with the 
abutment being tapped into secure engagement with the 
implant. By way of example, such posts may provide an 
anti-rotational and secure engagement of the abutment with 
the implant, for example, by being tapered and con?gured to 
?t within a similarly tapered opening in the implant, by hav 
ing a lateral surface that is polygonal in cross-section (e.g., 
hexagonal or octagonal) and con?gured to ?t within a simi 
larly con?gured opening in the implant, or a combination 
thereof. Those ordinarily skilled in the art would be familiar 
with various types of engagement mechanisms that could be 
used to secure the abutment to the implant, including, for 
example various internal or external polygonal and anti-rota 
tional surfaces, tapered surfaces, lobed channels, and/ or com 
binations thereof. Depending on the type of engagement 
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mechanism, therefore, the opening 115 for receiving a screW 
driver or other tool may not be needed. 

[0081] As illustrated in FIG. 2, the abutment 100 de?nes a 
substantially frustro-conical portion 140 extending from the 
implant engaging post 185 to a location about mid-Way to 
about 2/3 of the length L of the abutment 100 measured from 
the apical end 180. The frustro-conical portion 140 of the 
abutment 100 has a peripheral outer surface that tapers at an 
angle 0t. The frustro-conical portion 140 de?nes a shoulder 
130 Where the portion 140 meets the post 185. 
[0082] The frustro-conical portion 140 may be con?gured 
to engage With an internal frustro-conical seat region on an 
implant, e.g., region 1040 in FIG. 19. In various exemplary 
embodiments, the angle, 0t, of the peripheral surface of the 
frustro-conical portion 140 is con?gured to correspond to a 
tapered internal surface portion (i.e., seat region 1040 in FIG. 
19) of the coronal neck of an implant that receives the abut 
ment 100. Providing such a taper on the abutment, the angle 
of Which may substantially correspond to the taper angle of an 
internal surface portion at the coronal neck of the implant 
With Which the abutment mates (such as, for example, angle y 
shoWn in the exemplary implant of FIG. 19), may provide a 
substantially ?ush mating engagement betWeen the abutment 
and the implant, Which may enhance the accuracy of the ?t 
and proper seating of the abutment on the implant. In various 
exemplary embodiments, the frustro-conical portion 140 may 
be con?gured similar to a Morse taper (albeit at a different 
taper angle), Which may render the abutment 100 non-rota 
tional under occlusal (chewing) load once seated in the 
implant coronal neck portion; in other Words, taking more 
force to unscreW the abutment to loosen it than to secure it to 
the implant. In lieu of or in addition to having the tapered 
frustro-conical portion 140 that engages With the coronal 
neck of the implant, the portion 140 may present a polygonal 
(e.g., hexagonal or octagonal) peripheral surface that mates 
With a corresponding polygonal internal coronal neck surface 
of an implant. 

[0083] In various exemplary embodiments, the angle 0t of 
the taper of peripheral surface of the frustro-conical portion 
140 may range from about 15° to about 15°, for example, 
about 5° to about 10°. For example, various implants With 
Which the abutment 100 may be con?gured to engage may 
have an internal frustro-conical coronal neck opening (e.g., 
seat region 1040) having an internal taper angle y ranging, for 
example, from about 15° to about 15°. For example, the taper 
angle may be about 15°, about 58°, about 8°, about 11° or 
about 15°, andthus, the angle otmay be about 15°, about 58°, 
about 8°, about 11°, or about 15°, respectively. 
[0084] As is also depicted in the exemplary embodiment of 
FIG. 2, the abutment 100 includes a component supporting 
portion 150 extending from approximately mid-length to 2/3 
the length L of the abutment 100 from the coronal end 190 to 
the apical end 180. The component supporting portion 150 
may have a peripheral surface that tapers inWardly toWard the 
end 190. As can be seen best in FIGS. 1 and 5, the portion 150 
also may include a ?at surface portion 120 con?gured to assist 
in preventing relative rotation of a restoration and/or other 
components and the abutment 100 during engagement ther 
ebetWeen. In various exemplary embodiments, the ?at sur 
face portion of the abutment may be disposed at a distance 
ranging from about 0.03 in. to about 0.065 in. from the cen 
terline of the abutment, for example, the distance of the ?at 
surface portion to the centerline of the abutment may be about 
0.0492 in. 
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[0085] The exemplary embodiment of the abutment 100 
also may include a longitudinal groove 135 on an external 
surface portion that is substantially opposite to the ?at surface 
portion 120 and extends from the coronal end 190 in a direc 
tion along the length of the abutment, shoWn best in FIGS. 
3-5. As is explained further beloW, the groove 135 extends in 
a direction substantially along the length of the abutment 100 
and provides a gripping region for a tool used to torque the 
abutment 100 into engagement With an implant. 
[0086] As mentioned above, in various exemplary embodi 
ments, the portion 150 may taper at an angle, [3 (see FIG. 2), 
ranging for example, from about 4° to about 8°, for example, 
from about 55° to about 65°, for example, the angle [3 may be 
about 6°. 

[0087] Around the outer peripheral surface of the compo 
nent supporting portion 150 of the abutment 100 is a retention 
groove 125 that extends in a direction substantially transverse 
to a longitudinal axis of the abutment 100. More speci?cally, 
in the exemplary embodiment of the abutment 100 shoWn in 
FIGS. 1-5, the retention groove 125 may be positioned at or 
just coronal to the Widest cross-sectional portion (at Da in 
FIG. 2) of the abutment 100 substantially Where the frustro 
conical portion 140 and the component supporting portion 
150 meet. The retention groove 125 may be con?gured to 
engage With one or more protrusion features on a component 
to achieve a mechanical retention (e.g., via a snap-?t engage 
ment) of the component on the abutment. Such components 
may include but are not limited to, for example, an impression 
coping, a temporary coping, and/ or a framework for a perma 
nent restoration, exemplary embodiments of Which Will be 
described in further detail beloW. In various exemplary 
embodiments, one or more retention grooves, such as, for 
example, retention groove 125, may be positioned along a 
length of the portion 150 that is located just above an implant 
in the coronal direction When the abutment 100 is in engage 
ment With the implant and fully inserted in the implant in an 
operational position. For example, in the exemplary embodi 
ment of FIG. 2, the retention groove 125 may be positioned 
about midWay to tWo-thirds along the length L of the abut 
ment 100 from the implant end 180. In an exemplary embodi 
ment, the one or more retention grooves may be positioned 
from about 0.025 in. to about 0.119 in. from the implant/ 
abutment juncture (e.g., labeled as M in FIG. 21), Which 
juncture may correspond approximately to Where Da is in 
FIG. 2. 

[0088] In various exemplary embodiments, the retention 
groove 125 may have a radiused surface pro?le. The surface 
of the retention groove 125 may, for example, de?ne a radius 
of curvature ranging from about 0.010 in. to about 0.060 in. 
The retention groove 125 in the exemplary embodiment of 
FIGS. 1-5, extends about 270° around the outer peripheral 
surface of the abutment 100, for example, extending substan 
tially around the entire periphery of the abutment 1 00 With the 
exception of the ?at portion 120. In various exemplary 
embodiments, such a retention groove may have a height hg 
(measured along the longitudinal axis of the abutment 100) 
ranging from about 0.015 in. to about 0.040 in., for example, 
about 0.021 in. In an exemplary embodiment, the retention 
groove 125 may be machined to a depth ranging from about 
0.001 in. to about 0.006 in., for example, 0.003 in. 
[0089] As mentioned above, the ?at surface portion 120 of 
the abutment may be about 0.03 in. to about 0.065 in. from the 
centerline of the abutment. That distance may vary and be 
selected, hoWever, depending on the siZe, for example, the 






























