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COMPONENTS FOR USE WITH IMPLANTS 
AND RELATED METHODS 

TECHNICAL FIELD 

0001. The present teachings relate to components used 
with implants configured 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 fitted 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 field 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 fit 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 fixed 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 final 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 fitted 
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 burn 
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 fit 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 finish the 
interface between the temporary coping or framework and 
Veneering material until it is Smooth and the coping or frame 
work is flush 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 
configuration 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 difficult to insert a 
coping that is configured to engage with the implant shoulder. 
Such difficulty 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 difficult 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 configurations that rely on a Snap-fit 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-fit engagement. This may be 
difficult 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 identifi 
cation and impression of the location of the implant in the 
patient's mouth. 
0010. In addition, some conventional techniques rely on 
burnout coping configurations that include a mechanism, for 
example, Substantially in the form of a lip disposed at a free 
end or other feature, configured 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 configuration, lips or 
other features on the framework are generally machined off to 
allow a flush mating with the analog, and thus the implant 
shoulder or abutment. Otherwise, the framework may not rest 
flush against the implant or abutment shoulder, once it is 
permanently mounted. Such improper fitting 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 overtime, 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 fit 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 
difficult. If not enough of the lip is removed, it may be difficult 
to achieve a flush mating (e.g., accurate seating). Too much 
removal off the permanent restoration framework may cause 
a gap between components. Although cement may fill 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 fit 
between the permanent restoration and the abutment. Provid 
ing a looser fit (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 fit 
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 fit 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 fit to an abutment/implant, 
rather than a looser fit 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 configured to provide a precise and 
Sufficiently 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 
configured 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 configured to engage with an implant configured 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 configured to 
receive the component Supporting portion and comprising at 
least one protrusion feature configured for Snap-fit 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 
figured to engage with an implant configured 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 configured 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 configured 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 configured for 
Snap-fit engagement with the at least one retention groove, 
and a temporary coping comprising at least one protrusion 
feature configured for Snap-fit 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 inapatient's body may comprise 
Snap-fitting 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 Sufficient 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 specification, 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; 
0.025 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 of the 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 of FIG.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 of the 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 of FIG. 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 of the implant of FIG. 
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 of the 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. 
0.066. The present teachings contemplate systems and 
components thereofuseful 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 finish 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 
configurations, such as conventional implant configurations 
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-1 and XP implants; BlueSkyBio One Stage 
Implant w/Regular and Wide Platform, Osstem SS Implant 
with Solid and Excellent Solid, 3ITG implant, and Zimmer's 
SwissPlus implant, among others. Implants with which vari 
ous exemplary embodiments are configured to be used may 
also include a variety of coronal configurations 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 
figured 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 
configured to engage with one or more protrusion features on 
an impression coping for taking an impression of the abut 
ment and implant fitted 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 configured to engage with one or 
more protrusion features on a temporary coping or permanent 
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 profile, 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 significant 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 configured 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 finish 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 configured to pro 
vide the finish 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-fit 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 confirmation that the com 
ponent has been accurately secured. The configurations 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 
Sufficient retention of a temporary coping and/or framework 
by relying on the mechanical mating engagement (e.g., Snap 
fit 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 configuration 
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 configured 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 
fication contain various dimensions, tolerances, and/or other 
specifications 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 specifications noted 
on the drawings represent an exemplary embodiment of the 
various components depicted. Those having ordinary skill in 
the art would understand that modifications to such dimen 
sions, tolerances and/or other specifications 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 configured 
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 config 
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 configured 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 configured 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 configured to engage with the screw threading 110 of the 
abutment 100. In the exemplary embodiment of FIGS. 18-20, 
the implant 1000 may be configured 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 D is defined 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 finish 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 
of the 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 configured 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 100, 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 configured to 
fit 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 configured to fit within a simi 
larly configured 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 defines 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 C. The frustro-conical portion 140 defines a shoulder 
130 where the portion 140 meets the post 185. 
0082. The frustro-conical portion 140 may be configured 
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, C., of the peripheral Surface of the 
frustro-conical portion 140 is configured 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, angley 
shown in the exemplary implant of FIG. 19), may provide a 
Substantially flush mating engagement between the abutment 
and the implant, which may enhance the accuracy of the fit 
and proper seating of the abutment on the implant. In various 
exemplary embodiments, the frustro-conical portion 140 may 
be configured 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 C. of 
the taper of peripheral surface of the frustro-conical portion 
140 may range from about 1.5° to about 15, for example, 
about 5° to about 10°. For example, various implants with 
which the abutment 100 may be configured 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 1.5° to about 15°. For example, the taper 
angle may be about 1.5°, about 5.8, about 8, about 11 or 
about 15°, and thus, the angle C. may be about 1.5°, about 5.8°. 
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 flat Surfaceportion 120 configured 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 flat 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 flat 
surface portion to the centerline of the abutment may be about 
0.0492 in. 

Aug. 19, 2010 

I0085. 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 flat 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. 
I0086. As mentioned above, in various exemplary embodi 
ments, the portion 150 may taper at an angle, B (see FIG. 2), 
ranging for example, from about 4 to about 8, for example, 
from about 5.5° to about 6.5°, for example, the angle B may be 
about 6°. 

I0087. Around the outer peripheral surface of the compo 
nent supporting portion 150 of the abutment 100 is a retention 
groove 125that extends in a direction substantially transverse 
to a longitudinal axis of the abutment 100. More specifically, 
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 D 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 configured to 
engage with one or more protrusion features on a component 
to achieve a mechanical retention (e.g., via a Snap-fit engage 
ment) of the component on the abutment. Such components 
may includebut 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 D is in 
FIG 2. 

I0088. In various exemplary embodiments, the retention 
groove 125 may have a radiused surface profile. The surface 
of the retention groove 125 may, for example, define 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 100 with the 
exception of the flat portion 120. In various exemplary 
embodiments, such a retention groove may have a heighth 
(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. 
I0089. As mentioned above, the flat 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 
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diameter of the component supporting portion 150, of the 
abutment. For example, the distance of the flat surfaceportion 
120 to the centerline of the abutment 100 may be about 65% 
to about 80%, for example, about 72%, of the radius at the 
corresponding axial location on of the component Support 
portion. By way of non-limiting example only, for an abut 
ment configured to mate with an implant having a 4.1 mm 
(0.161 in.) coronal neck diameter (i.e., diameter Divas illus 
trated in FIGS. 18 and 19), the flat surfaceportion 120 may be 
about 0.0366 in. from the centerline of the abutment. For an 
abutment configured to mate with an implant having a 4.8 mm 
(0.0189 in.) coronal neck diameter D, the flat surface por 
tion 120 may be about 0.065 in. from the centerline of the 
abutment. And for an abutment configured to mate with an 
implant having a 6.5 mm (0.256 in.) coronal neck diameter 
D, the flat surface portion 120 may be about 0.060 in. from 
the centerline of the abutment. 

0090 Although the exemplary embodiment of FIGS. 1-5 
depicts a single retention groove 125, those having ordinary 
skill in the art will appreciate that two or more retention 
grooves separated by non-grooved portions also may be pro 
vided around the outer peripheral surface of portion 150 of the 
abutment, but Substantially at the same axial location along 
the length of the abutment, and disposed at locations so as to 
enable one or more protrusions on a coping (or other compo 
nent) to engage in a Snap-fit manner therewith. Moreover, 
retention grooves in accordance with various exemplary 
embodiments, rather than extending around all or a portion of 
the outer peripheral surface, could provide an indented rela 
tively local radiused configuration configured to engage with 
one or more protrusion features on a coping or other compo 
nent utilized with dental implant systems to provide a Snap-fit 
engagement to the abutment. 
0091. In various exemplary embodiments, the one or more 
retention grooves provided on the outer peripheral Surface of 
the abutment may be positioned so as to be accessible just 
above, at, or just below the gumline, when an abutment is 
positioned in place relative to an implant in a patient's mouth. 
Such positioning of the retention groove(s) may facilitate 
engagement of a corresponding protrusion on a coping or 
frameworkby, for example, making it easier to push the tissue 
out of the way during engagement and/or by making it easier 
to receive a sensation (such as, for example, tactile and/or 
auditory) confirming a Snap-fit engagement between one or 
more protrusions and the retention groove. Placement closer 
to the tissue margin also may provide enhanced Stability of 
the mounting of the component on the abutment by providing 
retention at a wider portion of the abutment that presents a 
larger retention Surface area (e.g., the retention groove pre 
sents a relatively large Surface are when placed close or at the 
widest portion of the abutment). Likewise, in cases where 
bonding, for example, by cement or other adhesive, of a 
component to the abutment may be desired, a greater Surface 
area on the wider portion of the abutment may promote a 
more stable bonding. For abutments configured to be situated 
at or below the gumline, it may be desirable (although not 
necessary) to position the one or more retention grooves 
somewhat closer to the coronal end of the abutment than the 
groove 125 is disposed. 
0092. In accordance with various exemplary embodi 
ments, the component Supporting portion 150 may have a 
length ranging from about 4 mm (0.157 in.) to about 7 mm 
(0.276 in.), for example, about 4 mm, about 5.5 mm (0.216 
in.) or about 7 mm. Likewise, abutments in accordance with 
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various exemplary embodiments of the present teachings may 
have various diameters (D, in FIG.2) where the abutment 100 
mates with the implant substantially at a location of the shoul 
der of the implant (e.g., at location M shown in FIG. 21) so as 
to be configured to mate with implants having various coronal 
neck diameters, such as, for example, coronal neck diameters 
D of about 4.1 mm, about 4.8 mm, or about 6.5 mm. In 
various exemplary embodiments, the diameter D may be 
about 2.7 mm (0.106 in.), 3.5 mm (0.138 in.), or 4.3 mm 
(0.169 in.), respectively, to engage with coronal neck diam 
eters of about 4.1 mm, about 4.8 mm, or about 6.5 mm, 
respectively. 
0093. Those having ordinary skill in the art would under 
stand, however, that the dimensions of abutments and corre 
sponding portions thereof may be modified in accordance 
with the present teachings in order to fit with various implant 
configurations, coping configurations, framework configura 
tions, and/or as desired to satisfy a particular patient and/or 
need; the dimensions set forth herein are non-limiting and 
exemplary only. For example, those ordinarily skilled in the 
art would appreciate a variety of abutment dimensions 
selected so as to mate with a variety of internal, conically 
tapered implant configurations, with which those having ordi 
nary skill in the art are readily familiar. 
0094. In an exemplary embodiment, the abutment 100 
may be machined in order to provide precise tolerances of the 
various features of the abutment, including, for example, the 
one or more retention grooves, the tapered portions, etc., so as 
to ensure an accurate and precise fit with the implant and/or 
other components configured to be secured to the abutment. 
In an exemplary embodiment, the abutment may be made 
from cold-worked, commercially pure, Grade 4 titanium or 
other medical grade titanium or titanium alloy. However, any 
bio-compatible material providing Sufficient strength and 
durability, Such as, for example, a variety of biocompatible 
titanium materials, may be used to make an abutment in 
accordance with various exemplary embodiments of the 
present teachings. Although using a radiopaque material for 
the abutment may provide Sufficient strength, for example to 
withstand occlusal loads, as well as permitting X-ray obser 
Vation, other materials also may be suitable, including, for 
example, composites comprising ceramic and Zirconium, 
composites comprising titanium and Zirconium, and other 
Zirconium composites or alloys. 
0.095 As described above, abutments in accordance with 
various exemplary embodiments, such as the exemplary 
embodiment of FIGS. 1-5, may be configured to be screw 
retained in the implant and thus may be configured to be 
torqued into the implant. By way of example, the abutment 
may be configured to be torqued in a range from about 25 
Newton-centimeters (N-cm) to about 50 N-cm, for example, 
about 30 N-cm to about 35 N-cm. As mentioned above, the 
abutment 100 may be torqued via a screwdriver received in 
the recess 115, such as, for example by a standard 0.048 in. or 
0.035 in. hex screwdriver, 4-lobe, or a standard torx. 
(0096. The recess 115 and the groove 135 may be config 
ured to form two mating configurations useful for permitting 
a screwdriver, torx or other tool to grip the abutment 100 to 
drive the abutment 100 into the implant with sufficient torque. 
The recess 115 may penetrate into the length of the abutment 
100, for example, a distance ranging from about 0.030 in. to 
about 0.12 in. For example, for abutments configured to mate 
with implants of 4.1 mm or 4.8 mm coronal neck diameters 
(D. in FIG. 19), the recess 115 may penetrate into the length 
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of the abutment 100 a distance ranging from about 0.030 in. to 
about 0.075 in., and for abutments configured to mate with 
implants of 6.5 mm coronal neck diameter, the distance may 
range from about 0.065 in. to about 0.12 in. As shown in 
FIGS. 3 and 4, the recess 115 may have a substantially hex 
agonal perimeter configured to receive a hex screw driver. 
0097. In various exemplary embodiments, by placing one 
or more retention grooves on an abutment, as opposed to, for 
example, on an implant, permits a relatively wide range of 
torque to be used to secure the abutment to the implant with 
out comprising the ability to achieve an accurate seating of 
the mating components relative to the abutment and the 
implant. 
0098. In various exemplary embodiments, the present 
teachings also contemplate angled abutments comprising one 
or more retention grooves configured to mate with one or 
more protrusion features (e.g. via Snap-fit engagement) to 
achieve retention of various components (e.g., impression, 
temporary and/or frameworks) to be secured thereto. Those 
having ordinary skill in the art are familiar with angled abut 
ments and one exemplary embodiment of a grooved angular 
abutment 3900 in accordance with the present teachings is 
depicted in FIG. 39. In FIG. 39, the abutment 3900 is shown 
secured in place relative to an implant 4000. The component 
supporting portion 3950 is disposed at an angle relative to a 
longitudinal axis of the implant 4000 (or from the vertical 
direction in the view of FIG. 39), which angle may, in various 
exemplary embodiments, range from about 15° to about 30°. 
for example, the component supporting portion 3950 may be 
at an angle of about 15° or, for example, about 20° from 
vertical. As with other exemplary embodiments described 
herein, the abutment 3900 includes a retention groove 3925 
on the portion 3950 proximate where the abutment 3900 
meets the implant 4000. The dimensions and placement of the 
retention groove 3925 may be substantially the same as those 
described above with reference to other exemplary abutment 
embodiments. In the exemplary embodiment of FIG. 39, the 
abutment 3900 has a substantially frustro-conical profile 
without a flat surface portion and the groove 3925 extends 
360° around the periphery of the portion 3950. Those having 
ordinary skill in the art will appreciate that, as with other 
embodiments described above, the retention groove 3925 
may extend less than 360° around the periphery and/or more 
than one groove 3925 may be provided substantially in the 
same axial plane and spaced from one another around the 
periphery. The abutment 3900 may also include an opening 
3901 configured to receive a screw for screw-retaining the 
abutment to implant. Various other features of the angled 
abutment 3900 may be similar to those described above with 
reference to FIGS. 1-5. 

0099 Various exemplary embodiments of abutments in 
accordance with the present teachings also lend themselves to 
permitting custom platform sizing of restorations that are 
made and engaged thereto. That is, when creating a restora 
tion, the outer diameter of the apical end of the restoration 
which meets the shoulder of the implant of the restoration 
when placed in Snap-fit engagement with the abutment may 
be selected within a range of diameters that are smaller than 
the coronal neck diameter and up to and including the coronal 
neck diameter. By way of non-limiting example only, for a 4.1 
mm coronal neck diameter implant and abutment configured 
to mate therewith, the component apical end outer diameter 
may range from about 3.2 mm (0.126 in.) to about 4.1 mm, for 
example, to about 4.1 mm. For a 4.8 mm implant and abut 
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ment configured to mate therewith, the component apical end 
outer diameter may range from about 4.1 mm to about 4.8 
mm, and for a 6.5 mm implant and abutment configured to 
mate therewith, the component apical end outer diameter may 
range, for example, from about 5.4 mm (0.213 in.) to about 
6.5 mm. This custom platform sizing ability provides flex 
ibility when creating the restoration. Moreover, the ability to 
permit custom platform sizing may result in preservation of 
crestal bone. 

0100. The combination of providing the retention mecha 
nism between the abutment and an implant component (e.g., 
a coping), while retaining the finish line of the apical end of 
the component with the implant shoulder promotes the ability 
to accomplish platform sizing, as described above. This is 
because modifications can be made to the apical end (e.g., a 
change in diameter when performing platform sizing) with 
out affecting the retention mechanism of the component to the 
abutment. In conventional systems that utilize a retention 
mechanism between the implant shoulder and the compo 
nent, Such sizing may not be practical (or possible) because of 
the need to also alter the location of the retention mechanism 
on the shoulder and the component. 
0101 Referring now to FIGS. 6-17, and FIGS. 22A-22B, 
an exemplary embodiment of an impression coping, and parts 
thereof, that may be used with an abutment in accordance 
with various exemplary embodiments of the present teach 
ings is illustrated. FIG. 6 illustrates a side view of an exem 
plary embodiment of an impression coping 600. FIG. 7 is a 
cross-section of the impression coping 600 taken through line 
7-7 in FIG. 6, and FIG. 8 is an end view taken from the coronal 
end of the impression coping 600 in FIG. 6. As shown best in 
FIG. 7, the impression coping 600 may be a two-piece device 
comprising an insert 610 and a housing 620 configured for 
engagement with one another so as to form an integral struc 
ture. FIGS. 9-13 show various views of the insert 610, and 
FIGS. 14-17 show various views of the housing 620. FIGS. 
22A and 22B show longitudinal cross-sectional views (taken 
in respective planes perpendicular to each other) of the 
impression coping 600 engaged with the abutment 100 and 
implant 1000. 
0102 The two-piece construction of the impression cop 
ing 600 may be desirable in order to permit the impression 
coping 600 (i.e., the insert 610 and housing 620) to be made 
from materials comprising metal. In this way, the impression 
coping 600 may be machined, as opposed to molded (e.g., via 
injection molding), to produce relatively high tolerances 
(compared to that than can be achieved via injection molding 
which can have tolerances up to about 10 times worse than 
machining) of various features of the impression coping, 
including but not limited to, for example, protrusion features 
and/or other internal features configured to produce a precise 
mating and accurate fit with an abutment, such as, for 
example abutment 100. In various exemplary embodiments, 
therefore, the present teachings contemplate an impression 
coping made from a material comprising metal, e.g., a metal, 
metal alloy, and/or composition comprising plastic and metal. 
Providing an impression coping made from Such materials 
also makes the impression coping radioopaque and able to be 
viewed on an X-ray, which may facilitate the ability to 
achieve an accurate identification of the location and situation 
of an implant in a patient's mouth. 
(0103 With reference to FIGS. 6-13, the insert 610 is con 
figured to be received in the housing 620, with an impression 
portion 611 of the insert 610 extending from the housing 620 
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and an abutment engaging portion 612 of the insert 610 being 
received within the housing 610. The impression portion 611 
is configured to be inserted into impression material when the 
impression coping 600 is placed in engagement with an abut 
ment, for example, abutment 100, in a patient's mouth. The 
impression portion 611 may have a Substantially serrated 
surface profile so that the impression coping 600 may be 
Sufficiently grasped by impression compound, for example, 
in an impression tray, to facilitate removal of the impression 
coping 600 with the removal of the tray from the patient's 
mouth. In other words, the coping 600 may be configured as 
a so-called “pick-up coping with which those having ordi 
nary skill in the art are familiar.That is, the impression coping 
600 may be configured to provide a relatively stable engage 
ment with the abutment 100 with little or no movement when 
the impression is being taken, while also being able to be 
relatively easily disengaged from the abutment upon Suffi 
cient force being applied by lifting the impression coping 600 
in a substantially vertical direction off of the abutment after 
impression material has been formed around the impression 
coping 600 and the impression of the abutment and implant 
location in a patient's mouth has been taken. 
0104. In an alternative exemplary embodiment, illustrated 
in FIG. 40, the impression portion of the impression coping 
may be provided on the housing, rather than on the insert. 
Thus, in the exemplary embodiment of FIG. 40, the housing 
4620 of the impression coping 4600 includes a serrated outer 
surface profile indicated at 4611. The impression surface 
profile may be machined as part of the housing 4620, for 
example. Providing the impression portion 4611 as part of the 
housing 4620 in the exemplary embodiment of FIG. 40 may 
permit a reduction in the overall length of the impression 
coping 4600, thereby facilitating the ability to perform a 
bitewing registration on a patient with the impression coping 
4600 in the patient's mouth. Other parts of the impression 
coping of FIG. 40 may be the same as the impression coping 
600 and therefore are not described or labeled. 

0105. In various exemplary embodiments, the abutment 
mating portion 612 of the insert 610 may have internal Sur 
faces (e.g., internal surface 613 shown best in FIGS. 11 and 
22A) that are dimensioned and tapered so as to Substantially 
correspond to the dimensions and taper of the component 
Supporting portion of an abutment to permit the abutment to 
be received within in a flush mating engagement with the 
impression coping 600 (see FIGS. 22A and 22B). For 
example, the taper of the internal surface 613 may substan 
tially correspond to the taper of the portion 150 of the abut 
ment 100. By way of non-limiting example, the inner surface 
portion 613 of the insert 610 may taper toward the impression 
end of the coping 600 at an angle, e, as shown in FIG. 11. For 
example, the taper may be at an angle, e, ranging from about 
4° to about 8°, for example, about 5.5° to about 6.5°, for 
example, about 6°. 
01.06 As best seen in FIGS. 7, 10, and 13, on a lateral 
surface of the insert 610 proximate an end of the insert 610 
opposite the impression portion 611, at least one retaining 
feature 615 may be disposed. The retaining feature 615 may 
be disposed substantially opposite an opening 617 provided 
on the insert 610 that is configured to receive a protruding 
internal surface portion (622 in FIGS. 7, 16, and 17), which 
Surface portion is configured to rest flush against a flat Surface 
portion (e.g., flat surface portion 122) on a component Sup 
porting portion of an abutment in order to help accurate 
positioning of the coping relative to the abutment, as well as 
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preventing or hindering rotation of the impression coping 
relative to the abutment. The at least one retaining feature 615 
may be configured to engage with a corresponding opening 
625 (shown in FIGS. 14 and 16) on an inner surface of the 
housing 620. In various exemplary embodiments, for 
example, as shown in FIGS. 7 and 10, the retaining feature 
615 may beformed by a substantially U-shaped cut-out of the 
lateral wall of portion 612 proximate an apical end of the 
insert 610. The retaining feature 615 may be configured to be 
received in the opening 625, which may be formed in an 
interior surface of the housing 610 without penetrating 
through the thickness of the housing wall. When the retaining 
feature 615 is received in the opening 625, the insert 610 and 
housing 620 are in a mating engagement in which they are 
Substantially prevented from rotating and or moving axially 
relative to each other. 

0107 The retaining feature 615 may be configured to be 
elastically deflectable in a radial direction (e.g., toward and 
away from a longitudinal axis of the insert 610) and may be 
slightly biased in a direction toward the longitudinal axis of 
the insert 610. In this way, while not wishing to be bound by 
any particular theory, it is believed that the retaining feature 
615 may resiliently press against the abutment when the 
impression coping 600 is secured thereto to push the flat 
Surface portion of the abutment (e.g., flat Surface portion 122) 
against the surface portion 622 of the housing 620, which may 
thereby assist in preventing rotation of the impression coping 
600 relative to the abutment when taking an impression. In 
various alternative exemplary embodiments (not shown), the 
impression coping insert 610 may be provided without the 
retaining feature 615 and the housing 620 without the corre 
sponding opening 625. In such a configuration, the insert 610 
and the housing 620 may be held together by an interference 
fit between those parts. 
(0.108 Referring now to FIGS. 9-12, the insert 610 may 
also include one or more deflection tabs 616 (two such tabs 
616 being depicted in the exemplary embodiment of FIGS. 
9-12), which may be formed by cut-outs, e.g., machined 
cut-outs, configured substantially as U-shaped slots at a free 
end of abutment engaging portion 612. The deflection tabs 
616 may include localized protrusions 616a, which may be 
Substantially semi-spherical in an exemplary embodiment, on 
an internal Surface portion that are configured to mate with 
one or more retention grooves on an abutment in accordance 
with exemplary embodiments of the present teachings, for 
example, with the groove 125 on the abutment 100, as 
depicted in FIG.22A. In this way, the impression coping 600 
can engage and be retained by the abutment 100 via a secure 
mating engagement (which may be, for example, a Snap-fit 
engagement) of the protrusions 616a with the retention 
groove 125. In this way, an accurate and secure fit between the 
impression coping 600 and the abutment 100 may be 
achieved. The engagement of the one or more protrusions 
616a with the retention groove 125 may also provide a tactile 
and/or auditory sensation resulting from a Snap-fit secure 
ment, thereby providing assurance to a user that accurate 
engagement has occurred. The ability of the tabs 616 to elas 
tically deflect, and in particular when those tabs are made of 
a material comprising metal, may enhance the tactile and/or 
auditory sensation due to the tabs 616 “springing back into 
position once they are advanced over the relatively wide 
region of portion 150 of the abutment 100 just above the 
retention groove 125 and then reach the retention groove 125. 
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0109. In various exemplary embodiments, the engage 
ment of the protrusions 616a with the retention groove 125 
may be such that the impression coping 600 may be relatively 
easily disengaged and removed from the abutment during 
"pick up' (e.g., upon application of a Sufficient vertical force 
lifting the impression coping off of the abutment) in the 
impression compound upon removal of the impression tray 
from the patient's mouth. The configuration of the tabs 616, 
with the U-shaped opening Surrounding each tab 616, may 
permit some substantially elastic radial deflection of the tabs 
616 to facilitate engagement of the protrusions 616a and 
retention grooves on an abutment for achieving the retention 
of the coping 600 on the abutment. 
0110. In the exemplary embodiment of the impression 
coping 600, the tabs 616 with protrusions 616a are disposed 
substantially opposite each other and about 90° apart from the 
retaining feature 615. Those ordinarily skilled in the art will 
appreciate however that any number of tabs 616 carrying 
protrusions 616a ranging from one to more than one may be 
provided and disposed as desired around the insert 610 so as 
to provide a mating engagement (e.g., a Snap-fit engagement) 
with one or more corresponding retention grooves provided 
on an abutment to achieve retention of the impression coping 
with the abutment in accordance with the present teachings. 
Those having ordinary skill in the art would understand how 
to select the number and positioning of Such tabs carrying 
protrusions based on various factors, including but not limited 
to, for example, the desired strength of engagement between 
the impression coping and the abutment, the desired ease of 
pick up of the impression coping, the number and/or position 
of mating retention grooves provided on the abutment, etc. In 
one exemplary embodiment, the force required to engage the 
one or more protrusion features on an impression coping with 
one or more retention grooves on an abutment (e.g., Snap the 
impression coping on the abutment) may range from about 
0.5 lb. to about 5 lb., and the force required to lift off the 
impression coping from an abutment may range from about 
0.5 lb. to about 6 lb. 

0111. In various exemplary embodiments, the protrusions 
616a have a convex surface profile facing an interior of the 
insert 610. In an exemplary embodiment, the radius of cur 
vature of each protrusion 616a may be selected so as to form 
a mating engagement with a retention groove (e.g., retention 
groove 125) on an abutment. In an exemplary embodiment, 
the protrusions 616a may have a radius of curvature ranging 
from about 0.015 in. to about 0.025 in., for example, about 
0.02 in., and may protrude from the internal peripheral sur 
face portion of the tabs 616 from about 0.002 in. to about 
0.006 in., for example, about 0.004 in. The height of the 
protrusions 616 a measured in a direction along alongitudinal 
axis of the impression coping may be substantially the same 
as the height of a corresponding retention groove (e.g., height 
h) with which the protrusions are configured to mate. In 
various exemplary embodiments, the height of the protru 
sions 616a may range from about 0.015 in. to about 0.040 in., 
for example, about 0.021 in. In various exemplary embodi 
ments, the protrusions 616a on the deflection tabs 616 may be 
configured to provide an interference grip with a retention 
groove on an abutment (e.g., retention groove 125) ranging 
from about 0.0005 in. to about 0.003 in., for example, about 
0.001 in. 

0112 The above dimensions are, however, non-limiting 
and exemplary only; those having ordinary skill in the art 
would understand how to select other dimensions in order to 
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provide desired results, which may include, for example, 
achieving a sufficient tactile and/or auditory sensation upon 
engagement of the protrusions on the impression coping with 
the one or more retention grooves on the abutment, achieving 
a secure mating engagement between the protrusion features 
on the impression coping with one or more retention grooves 
on the abutment so as to minimize movement of the impres 
sion coping during the taking of the impression, while still 
permitting the coping to be relatively easily “picked up' (e.g., 
removed from the abutment) with the impression compound 
tray after the impression is taken, and/or a variety of other 
factors that may influence the choice of dimensions. The 
choice of dimensions of the protrusions also may depend on 
the dimensions of the one or more retention grooves with 
which the protrusions will engage. 
0113 Although in the exemplary embodiment of FIGS. 
6-17 and 22A-22B the protrusions 616a that engage with the 
retention groove(s) on the abutment are provided on the insert 
610 of the coping 600, those having skill in the art would 
understand that protrusions could instead be provided on an 
inner surface portion of the housing 620 without departing 
from the scope of the present teachings. 
0114) Referring to FIGS. 7, 14, 16, and 17, the housing 
620 may be configured as a substantially hollow cylinder 
having a beveled apical end region 628, the outer surface of 
which tapers inwardly toward the free apical end of the hous 
ing 620. As mentioned above, the housing 620 may include an 
inner lateral surface portion 622 that extends inwardly further 
than remaining inner surface portions of the housing 620 and 
that presents a Substantially flat, as opposed to arcuate, Sur 
face. This inner surface portion 622 is configured to abut the 
flat surface portion of an abutment with which the coping 600 
engages, such as, for example, flat surface portion 120 on the 
abutment 100. Alignment of the coping 600 relative to the 
abutment 100 and the prevention of relative rotation of the 
coping 600 and the abutment 100 may be achieved through 
the use of the inner surface portion 622 on the housing 620 
and the flat surface portion 120 on the abutment 100 (the 
mating contact of which is shown in FIG.22B). As mentioned 
above, and as shown best in FIGS. 7 and 13, the inner surface 
portion 622 may be received in the opening 617 when the 
insert 610 and the housing 620 are engaged with each other. 
0.115. As mentioned above, an apical end region 628 of the 
housing 620 that is advanced over an abutment first during 
engagement of the impression coping 600 with an abutment 
may be beveled (e.g., angled or tapered toward the free end) 
So as to provide a surface that assists in pushing tissue away 
from the impression coping 600, if needed, during engage 
ment of the impression coping with the abutment. As can be 
seen in the exemplary embodiment of FIGS. 22A and 22B, 
when the impression coping 600 is engaged with the abut 
ment 100, the apical end region 628 provides a surface defin 
ing an apical opening of the housing 620 and that provides a 
flush mating engagement with the shoulder 1050 of the 
implant 1000 (the flush mating engagement identified by 
reference S in FIGS. 22A and 22B). Thus, in the exemplary 
embodiment of FIGS. 22A-22B, although the impression 
coping 600 is secured relative to the implant 1000 by a mating 
secure engagement with the abutment 100 (i.e., the mating 
engagement between the protrusions 616a and the retention 
groove 125), the impression coping 100 nonetheless provides 
a finish line (where the apical end of the impression coping 
rests) on the implant shoulder 1050 as opposed to a shoulder 
on the abutment, for example. In other exemplary embodi 
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ments, as will be explained in more detail below, the finish 
line between temporary copings and frameworks also may be 
at the implant shoulder 1050, rather than on the abutment 100. 
However, as will be described below, other exemplary 
embodiments of the present teachings contemplate an abut 
ment provided with a shoulder that is configured to provide a 
finish line Surface with various components (e.g., impression 
copings, temporary copings, and/or frameworks in accor 
dance with exemplary embodiments) Supported thereon and 
retained via the mating engagement (e.g., Snap-fit engage 
ment) between one or more retention grooves on the abutment 
and one or more protrusion features on Such components. 
Thus, for example, the apical end 628 of the impression 
coping 600 may rest flush against a surface of a shoulder on an 
abutment, such as, for example, shoulder 4105 of the exem 
plary abutment 4100 in FIG. 41. 
0116 Providing the finish line at the implant shoulder, for 
example rather than on a part of the abutment Such as an 
abutment shoulder, however, in accordance with various 
exemplary embodiments, may permit a shorter crown (resto 
ration)/root ratio, which may decrease the risk of fracturing 
the implant or abutment. Moreover, under occlusal load, less 
force may be transferred to the engagement between the 
abutment and the implant which engagement can pose a 
source of failure if too large a load is applied thereto. Provid 
ing the finish line of a restoration on the shoulder of the 
implant rather than the abutment also can lead to a greater 
transfer of force to the implant body. By way of example, 
from about 85% to about 95%, for example, about 91% of the 
force, may be transferred to the implant during occlusal load, 
which load percentage may depend, for example, on the con 
figuration (e.g., size) of the implant. 
0117. In various exemplary embodiments, impression 
copings in accordance with the present teachings may be 
made of a biocompatible metal. Such as, for example, stain 
less steel, a titanium alloy, or other suitable biocompatible 
metal, or a composition comprising a biocompatible plastic 
and a biocompatible metal. Making the impression coping 
from radioopaque materials, such as, for example, materials 
comprising metal, may assist in viewing the impression cop 
ing on X-rays, which will help to achieve accuracy obtaining 
the location of the implant and/or in the constructing of a 
restoration. Alternatively, however, impression copings in 
accordance with various exemplary embodiments of the 
present teachings may be made of plastic materials. In the 
case of plastic materials, rather than the two-part configura 
tion of the coping shown in the exemplary embodiment of 
FIGS. 6-17, the impression coping may be a single-piece 
construction formed, for example, via injection molding. 
0118. The dimensions of the impression coping can vary 
and may be selected based on, for example, the implant diam 
eter at the coronal neck, examples of which are provided 
above, so as to provide a flush mating fit between the impres 
sion coping and the abutment as well as with the implant 
shoulder. By way of non-limiting example, the diameter D, 
(see FIG. 7) may range from about 2.6 mm (0.102 in.) to about 
7 mm (0.276 in.), for example, about 4.1 mm, about 4.8 mm 
or about 6.5 mm. Also by way of non-limiting example, the 
length of the impression coping 600 from end to end may 
range from about 5 mm (0.197 in.) to about 12 mm (0.472 in.), 
for example, about 11 mm (0.433 in.). The length of the 
housing 620 from end to end may range from about 4 mm 
(0.157 in.) to about 8 mm (0.315 in.), for example, about 7 
mm (0.276 in.). 
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0119 Various exemplary embodiments in accordance 
with the present teachings thus contemplate the use of an 
impression coping. Such as, for example, the impression cop 
ing shown and described with reference to the exemplary 
embodiment of FIGS. 7-17, that is retained in a secure and 
accurate manner on an abutment, such as abutment 100, to 
take an impression of the location and positioning of an 
implant in a patient's mouth. In alternative exemplary 
embodiments, however, the present teachings contemplate 
that abutments having one or more retention grooves may be 
used to take a direct impression of the patient's mouth, in 
particular, when the one or more retention grooves are 
exposed above the patient's gumline when the abutment is 
secured to the implant. In other words, impression material 
(e.g., light-body impression material) may beformed directly 
around the abutment secured to an implant in the patient's 
mouth, without using an impression coping. The one or more 
retention grooves may be formed deep enough so as to allow 
an analog to be retrofitted into the impression mold from the 
direct impression to Substantially prevent vertical movement 
relative to the analog while a stone model is being poured. 
Moreover, a flat surface portion of the abutment, such as, for 
example, flat Surface portion 120, may register in the impres 
sion material the positioning of the abutment within the 
patient's mouth and may eliminate rotational movement in 
impression while the model is poured in the dentallaboratory. 
I0120 Referring now to FIGS. 23-27, various exemplary 
embodiments of temporary copings in accordance with the 
present teachings are illustrated. In FIGS. 23-26, the tempo 
rary coping 800 has a tapered, Substantially frustro-conical, 
hollow configuration having an open apical end 880 and a 
closed coronal end 890. The temporary coping 800 is config 
ured to be advanced over an abutment, such as abutment 100. 
As seen best in FIGS. 24-26 (FIG.24being an apical end view 
of FIG. 23: FIG. 25 being a cross-sectional view taken 
through line 25-25 in FIG. 24; and FIG. 26 being a cross 
sectional view taken through line 26-26 in FIG. 24), provided 
on the internal peripheral surface of the temporary coping 800 
proximate the apical end 880 is a protrusion feature in the 
form of a continuous protrusion ring 816 that extends, in the 
exemplary embodiment of FIGS. 23-26, around the inner 
peripheral surface of the coping 800 up to the flat surface 
portion 820. Similar to protrusions 616 on the impression 
coping 600, the protrusion ring 816 may be configured to 
provide a mating engagement with one or more retention 
grooves provided on an abutment, such as, for example, the 
retention groove 125 on the abutment 100. The protrusion 
ring 816 may have a convex profile and be configured to 
engage (e.g., in a Snap-fit manner) with a retention groove, 
e.g., retention groove 125, on an abutment so as to form an 
accurate and secure retention of the temporary coping 800 on 
the abutment. In other words, the protrusion ring 825 may be 
configured to mate in a precise and flush manner with the 
retention groove 125 when the temporary coping 800 is 
advanced down over and into mating engagement (e.g., Snap 
fit) with the abutment 100. 
0.121. As best shown in the FIGS. 24 and 25, an internal 
flat surface portion 820 of the temporary coping 800 may 
extend inwardly relative to the remaining Surface portions. 
The flat surface portion 820 may present a substantially flat 
Surface facing toward a center of the temporary coping 800, 
and may be configured to correspond and abut in a Substan 
tially flushmanner with a flat surfaceportion on the abutment, 
for example, flat surface portion 120 on abutment 100, to 
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prevent relative rotation of the temporary coping 800 relative 
to the abutment and/or to assist in alignment of the temporary 
coping 800 relative to the abutment. 
0122. As is perhaps best shown in FIGS. 25 and 26, the 
interior of the temporary coping 800 may present a tapered 
surface from the apical open end 880 toward the coronal end 
890. The degree of taper may substantially correspond to the 
taper of the Supporting portion of an abutment with which the 
temporary coping is engaged, such as, for example, portion 
150 of abutment 100. For example, the angle of taper, 0, may 
range from about 4° to about 8, for example, from about 5.5° 
to about 6.5°, for example, 6 may be about 6°. 
0123. The length and other dimensions of the temporary 
coping 800 may be selected as desired based on the implant 
and abutment dimensions. By way of non-limiting example, 
temporary copings may be configured to fit with abutments 
that are configured to fit with implants having between 2.6 
mm to 7 mm, for example, 4.1 mm, 4.8 mm or 6.5 mm coronal 
neck diameters. For example, the diameter D (see FIG. 26) 
may be sized so as to correspond to the coronal neck diameter 
of an implant with which the temporary coping is configured 
to engage. Thus, in various exemplary embodiments, Dr. 
may range from about 2.6 mm to about 7 mm. For example, 
D, may be about 4.1 mm, about 4.8 mm or about 6.5 mm. 
Alternatively, if platform sizing is desired, than D may be 
provided within a range, as explained above with reference to 
the description of platform sizing. In various exemplary 
embodiments, internal dimensions (such as, for example, the 
diameter and length) of the temporary coping 800 may be 
selected so as to provide a Substantially flush mating Surface 
contact (i.e., within machining tolerances) between the inter 
nal peripheral surfaces of the temporary coping 800 and the 
outer peripheral Surfaces of the component Supporting por 
tion of an abutment (e.g., portion 150 of abutment 100) with 
which the temporary coping 800 is engaged. 
0.124. The temporary coping may include a cuff 885 at the 
apical end 880 that permits patient-specific contouring of the 
temporary restoration to occur based on the gingival tissue 
height of the patient, as those having ordinary skill in the art 
are familiar with. The cuff 885 may have an angled outer 
Surface, which may be disposed, for example, at an angle 6 
ranging from about 45° to about 75°, for example about 60°. 
from horizontal in the orientation of FIG. 26. The height of 
the cuff hy, (see FIG. 26) may range from about 1 mm 
(0.039 in.) to about 4 mm (0.157 in.), and the overall length 
(including the cuff885) from the apical end 880 to the coronal 
end 890 may range from about 4 mm to about 9 mm (0.354 
in.). In various exemplary embodiments, the thickness t of 
the walls of the temporary coping 800, except at the location 
of the flat surface portion 820, may range from about 0.02 in. 
to about 0.04 in. 
0.125. The angled surfaces of end 880 oftemporary coping 
800, e.g., on the cuff 885, may facilitate moving tissue out of 
the way during engagement of the temporary coping 800 with 
the abutment. Moreover, similar to the impression coping 
described above with reference to FIGS. 6-16 and 22, the 
internal beveled surfaces of the end 880 may be configured to 
abut in a flush mating manner a shoulder of an implant, e.g., 
shoulder 1050, (or, a shoulder on an abutment (if any), e.g., 
shoulder 4105 in FIG. 41) when the temporary coping 800 is 
engaged with an abutment secured to an implant. 
0126 Although the exemplary embodiment of FIGS. 
23-26 show a temporary coping provided with a single con 
tinuous protrusion ring extending approximately 270° around 
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an inner peripheral Surface of the temporary coping, in an 
alternate exemplary embodiment, as depicted in the apical 
end view of FIG. 27, a temporary coping 2700 may be pro 
vided with one or more relatively localized protrusions 2716 
configured to engage, e.g., in a Snap-fit manner, with one or 
more retention grooves on an abutment in accordance with 
the present teachings. The temporary coping 2700 may 
include two protrusions 2716 disposed substantially opposite 
one another with the internal surface portion 2720 being 
disposed substantially midway between the two protrusions 
2716. Other portions of the temporary coping 2700 may be 
substantially the same as those described above with refer 
ence to temporary coping 800. In yet another alternative 
exemplary embodiment (not shown), rather than a single 
protrusion ring, a temporary coping in accordance with the 
present teachings may be provided with protrusion ring of a 
different angular extent than that shown in FIGS. 23-26 or 
with a plurality of protrusion rings spaced from each other 
around the internal peripheral Surface of the temporary cop 
ing. Those having ordinary skill in the art would recognize 
various modifications to the protrusion features that could be 
made without departing from the scope of the present teach 
ings. As used herein, when referring to a “protrusion ring it 
should be understood that Such terminology is intended to 
cover partial (e.g., arc-shape) protrusion structures. The term 
protrusion ring is not limited to protrusion features that 
extend around an entire inner peripheral Surface (such as, for 
example, 360°), but can include continuous protrusions that 
have various lengths (or angular extent). 
I0127. The configuration (e.g., size and shape) of the pro 
trusions features, whether in the form of one or more protru 
sion rings or one or more relatively localized protrusions, may 
be chosen based on the various considerations, such as, for 
example, the shape and size of one or more retention grooves 
with which the protrusion features are designed to engage, the 
desired force required to achieve a mating engagement, e.g., 
Snap-fit engagement, between the protrusion features and the 
retention grooves, and/or the retention force desired between 
the abutment and temporary coping. Likewise, the number 
and positioning of the protrusion features, whether in the 
form of protrusion rings or relatively localized protrusions, 
may vary and may be selected based on similar consider 
ations; the number of protrusion features on the temporary 
coping may range from one to more than one. 
I0128. In various exemplary embodiments, the protrusion 
features, whether in the form of a continuous ring and/or 
localized protrusions, may have a Substantially convex profile 
with a radius of curvature ranging from about 0.015 in. to 
about 0.025 in., for example, about 0.02 in., and may protrude 
from the internal peripheral Surface portion of the coping 
from about 0.002 in. to about 0.006 in., for example, about 
0.004 in. The height of the protrusion features (e.g., as mea 
Sured along the longitudinal axis direction of the temporary 
coping) may range from about 0.015 in. to about 0.040 in., for 
example about 0.021 in. Of course, those having ordinary 
skill in the art would understand that these dimensions are 
exemplary only and may vary depending on, for example, the 
dimensions of a retention groove with which the protrusion 
features are designed to engage in a Snap-fit manner, the 
desired retention force between the protrusion features and 
Such a retention groove, etc. By way of example, the one or 
more protrusion features on a temporary coping in accor 
dance with various exemplary embodiments may be config 
ured so as to provide substantially a 100% interference mat 
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ing fit with a corresponding retention groove on an abutment 
with which the one or more protrusion features are desired to 
engage. By way of further example, the one or more protru 
sion features on a temporary coping may be configured so as 
to provide a force ranging from about 2.5 lb. to about 7 lb. to 
achieve a mating engagement, for example, via a Snap-fit, 
with one or more retention grooves. In addition, the one or 
more protrusion features on a temporary coping may be con 
figured so as to provide a force ranging from about 10 lb. to 
about 20 lb., for example, about 15 lb., to disengage the 
protrusions from one or more retention grooves on an abut 
ment (i.e., pull off the temporary coping from the abutment). 
0129. In another exemplary embodiment (not shown), a 
temporary coping may be substantially the same as the tem 
porary coping 800 or 2700 with the exception of not being 
provided with a flat surface portion 820, 2720. In the case of 
Such a temporary coping, the protrusion ring may extend 
around the entire internal peripheral surface of the temporary 
coping. Such a temporary coping without the flat Surface 
portion 820 (often referred to as a “round temporary coping, 
whereas a temporary coping with the flat Surface portion is 
often referred to as a “flat” temporary coping) is typically 
used when multiple restorations are required in a patient's 
mouth. Those ordinarily skilled in the art are familiar with the 
use of a pair of So called “round temporary copings used in 
the context of multiple restorations. 
0130. In various exemplary embodiments, temporary cop 
ings in accordance with the present teachings may be made of 
a plastic material that relatively easily permits mating 
engagement (e.g., via Snap-fit engagement) of one or more 
protrusion features with one or more retention grooves on an 
abutment. Examples of suitable materials include, but are not 
limited to, materials comprising poly-ether-ether ketone 
(PEEK), hybrid PEEK, PEEK polymer, nylon, and/or Delrin. 
Alternatively, temporary copings in accordance with the 
present teachings may be made of a metal material. Such as, 
for example, various grades of titanium and titanium alloys. 
Yet another Suitable material for temporary copings in accor 
dance with the present teachings may include a hybrid com 
posite material comprising both metal and plastic. 
0131 Various exemplary materials, such as, for example, 
a bis-acrylic material, that permit a chemical bonding of the 
temporary coping with a temporary replacement tooth 
Veneering material also may be used to form temporary cop 
ings in accordance with exemplary embodiments of the 
present teachings. Such chemical bonding may be used with 
out the need for another bonding mechanism to bond the 
temporary coping to the temporary replacement tooth veneer 
ing material (e.g., acrylic material and/or other material Suit 
able for forming a temporary restoration with which those 
having ordinary skill in the art have familiarity ), although 
additional bonding mechanisms may be employed. For vari 
ous materials that may be used to make a temporary coping 
that achieves such a chemical bonding with the temporary 
restoration, reference is made to U.S. patent application Ser. 
No. 12/332,524, filed Dec. 11, 2008, which is incorporated by 
reference herein in its entirety. One example of a suitable 
bis-acrylic material that may be used to form a temporary 
coping in accordance with various exemplary embodiments 
includes ProtempTM Plus Temporization Material made by 
3M. 

0.132. In order to construct a permanent restoration, vari 
ous exemplary embodiments of the present teachings also 
contemplate the use of an analog having Substantially the 
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same coronal portion configuration (e.g., component Support 
ing portion) as that of exemplary embodiments of abutments 
of the present teachings. For example, with reference to the 
abutment 100 of the exemplary embodiment of FIGS. 1-5, an 
exemplary embodiment of the analog in accordance with the 
present teachings presents a configuration having the same 
configuration as component Supporting portion 150, retention 
groove 125 and the upper part of frustro-conical portion 140 
(i.e., from the retention groove 125 to the widest portion D. of 
the abutment 100 before the portion 140 begins to taper 
toward the shoulder 130. Exemplary embodiments of analogs 
in accordance with the present teachings may be used, for 
example, in a dental laboratory, and may be configured to 
engage with the one or more burnout copings to which wax 
may be applied to perform a “lost wax' technique which 
results in melting of the burnout coping (as described above) 
to form a permanent restoration framework. In an alternative 
exemplary embodiment in accordance with the present teach 
ings, wax may be applied directly to the analog, without using 
a burnout coping, and a “lost wax' technique performed on 
the so-formed wax mold to produce a framework. In some 
cases, waxing directly to an analog may provide more precise 
dimensions than can be obtained when using a burnout coping 
due to the burnout coping being an injection-molded part that 
may take up some additional room when pouring the molten 
material to form the framework. In the context of applying 
wax directly to an analog, it is also contemplated that a cuff 
portion of the burnout coping may be provided on the analog 
and wax applied to the analog directly as well as the cuff 
portion thereon, which may be used to achieve a desired 
apical end finish line of the ultimate framework without the 
need to form the wax to mimic the desired finish line portion 
of the framework. 

(0.133 FIGS. 28-30 show an exemplary embodiment of an 
analog in accordance with the present teachings. As illus 
trated in those figures, the analog 2800 includes a tapered 
component Supporting portion 2850 having a flat side portion 
2820 that is configured substantially the same as the corre 
sponding portion 150 and flat side portion 120, respectively, 
of the abutment 100, with the exception of the analog not 
being provided with the opening 115 or groove 135 that are 
configured to receive tools for torquing the analog. The ana 
log 2800 also includes at least one retention groove 2825 that 
is dimensioned and positioned Substantially the same as the 
retention groove 125 on the abutment 100, and a portion 2841 
that flares outwardly slightly in an apical direction adjacent 
the retention groove 125 before meeting a shoulder portion 
2842 configured to mimic the shoulder on an implant, or in 
alternative exemplary embodiments such as FIG. 40, on an 
abutment. 

0.134 Thus, in accordance with various exemplary 
embodiments of the present teachings, an analog, Such as 
analog 2800, may present dimensions and a configuration for 
the component Supporting portion, including one or more 
retention grooves, and portion just apical to the retention 
groove up to a shoulder portion provided on the analog that 
Substantially correspond to those same portions on an abut 
ment in accordance with the present teachings. Various exem 
plary dimensions and configurations, and modifications 
thereto, have been described above with reference to the 
abutment 100 of the exemplary embodiments of FIGS. 1-5 
and those dimensions, configurations, and modifications are 
applicable to the corresponding parts of the analogs accord 
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ing to exemplary embodiments of the present teachings, 
including, for example, analog 2800. 
0135. As mentioned above, in one exemplary technique 
for forming a framework of a permanent restoration, a burn 
out coping may be used that fits to an analog in accordance 
with the present teachings (such as, e.g., analog 2800) in order 
to form a wax mold therefrom. The burnout copings also can 
include both so-called “flat” (i.e., including the flat internal 
surface portion) and “round' (i.e., without the flat internal 
Surface portion) configurations, with “flat burnout copings 
being used for single restorations and “round being used for 
multiple restorations. The burnout copings may also include 
various protrusion feature configurations as described above 
with reference to the temporary copings may be used to 
provide a mating engagement, for example, a Snap-fit engage 
ment, with the retention groove 2825 of the analog in a man 
ner substantially similar to that described above with refer 
ence to the temporary copings engagement with abutments in 
accordance with exemplary embodiments of the present 
teachings. 
0.136 FIGS. 31-34 show one exemplary embodiment of a 
burnout coping 3100 in accordance with the present teach 
ings. The burnout coping 3100 has a tapered (e.g., frustro 
conical), hollow configuration having an open apical end 
3180 and a closed coronal end 3190. The burnout coping 3100 
is configured to be advanced over an analog, such as, for 
example, analog 2800. As shown best in FIGS. 32-34 (FIG. 
32 being an end view taken form the apical end in FIG. 31: 
FIG.33 being across-sectional view taken throughline 33-33 
in FIG. 32; and FIG. 34 being a cross-sectional view taken 
through line 34-34 in FIG. 32), provided on the internal 
surface of the burnout coping 3100 proximate the apical end 
3180 are protrusion features in the form of two localized 
protrusions 3116 disposed substantially opposite to each 
other (180° apart) around the inner peripheral surface of the 
coping 3100. Similar to protrusion features on the transfer 
coping, as described above, the protrusions 3116 may be 
configured to engage one or more retention grooves provided 
on an analog, such as, for example, the retention groove 2825 
on the analog 2800. The protrusions 3116 may have a convex 
profile and be configured to engage in a Snap-fit manner with 
one or more retention grooves, e.g., groove 2825, on an analog 
So as to form an accurate and secure retention of the burnout 
coping 3100 and the analog. 
0.137 As best shown in FIGS. 32 and 33, an internal flat 
surface portion 3120 of the burnout coping 3100 may extend 
inwardly relative to the remaining Surfaceportions. In a man 
ner similar to that described above with reference to other 
components herein, the flat surface portion 3120 may present 
a substantially flat surface facing toward a center of the burn 
out coping 3100, and may be configured to correspond and 
abut in a substantially flush manner with a flat surface portion 
on an analog, for example, flat Surface portion 2820 on analog 
28OO. 

0.138. As is perhaps best shown in FIGS. 33 and 34, the 
interior of the burnout coping 3100 may present a tapered 
surface from the apical open end 3180 toward the coronal end 
3190, and the degree of taper may substantially correspond to 
the taper of the coronal portion of an analog with which the 
burnout coping 3100 is configured to engage, such as, for 
example, portion 2850 of analog 2800. For example, the angle 
of taper, p, may range from about 4 to about 8, for example, 
from about 5.5° to about 6.5°, for example, p may be about 6°. 
The length and other dimensions of the burnout coping 3100 
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may be selected as desired based on the implant and analog 
dimensions and the desired dimensions of the framework that 
will ultimately be formed using the burnout coping 3100. By 
way of nonlimiting example, burnout copings may be config 
ured to ultimately produce frameworks that are configured to 
fit with implants having coronal neck diameters ranging from 
about 2.6 mm to about 7 mm, for example, about 4.1 mm, 
about 4.8 mm or about 6.5 mm. Thus, the diameter D. (see 
FIG. 34) may range from about 2.6 mm to about 7 mm, for 
example, D may be about 4.1 mm, about 4.8 mm, or about 
6.5mm, or sized within a range as described above if platform 
sizing is desirable. 
0.139. The burnout coping 3100 also may include a cuff 
3185 at the apical end 3180 having a height he ranging 
from about 0.3 mm (0.012 in.) to about 0.5 mm (0.020 in.), 
and the overall length of the burnout coping from the apical 
end 3180 to coronal end 3190 may range from about 4 mm to 
about 9 mm. The angle () of the outer surface at the end 3180 
of the cuff 3185 may range, for example, from about 45° to 
about 75, for example, () may be about 60°. In various 
exemplary embodiments, the thickness t of the walls of the 
burnout coping 3100, except at the location of the flat surface 
portion 3120, if any, may range from about 0.012 in. to about 
0.02 in. 

0140. The beveled (e.g., angled) surfaces at the apical end 
3180 of the cuff 3185 may provide a surface similar in shape 
to what is desired for the ultimate framework formed there 
from so as to provide a continuous emergence profile of a 
permanent restoration from where it mates with an implant 
shoulder (e.g., shoulder 1050 of implant 1000) or alterna 
tively with a shoulder on an abutment (e.g., shoulder 4105 in 
FIG. 41) in various exemplary embodiments. An internal 
beveled Surface defining the apical opening of the burnout 
coping apical end 3180 may be configured to abut in a flush 
mating manner with a shoulder provided on an analog (Such 
as, e.g., shoulder 2842 in FIGS. 28 and 29) when the burnout 
coping 3100 is retained on the analog. 
0141 Although the exemplary embodiment of FIGS. 
31-33 show a burnout coping provided with two opposing 
localized protrusions 3116, those having ordinary skill in the 
art would recognize that any number of Such localized pro 
trusions ranging from one to more than one may be provided 
and positioned as desired around the periphery of the burnout 
coping in order to provide a secure and accurate mating 
engagement (e.g., a Snap-fit engagement) with one or more 
retention grooves on an analog in accordance with the present 
teachings. Moreover, in an alternative exemplary embodi 
ment, in lieu of localized protrusions, a protrusion ring simi 
lar to protrusion ring 816 of the temporary coping 800 
described above may be provided. With the exception of the 
wall thickness, a burnout coping provided with Such a pro 
trusion ring would have a similar cross-section as that shown 
in FIG. 24. In yet further alternative exemplary embodiments 
(not shown), rather than a single protrusion ring, a burnout 
coping in accordance with the present teachings may be pro 
vided with a protrusion ring of a different angular extent than 
that shown in FIG. 24 or with a plurality of protrusion rings 
spaced from each other around the internal peripheral Surface 
of the temporary coping at Substantially the same location 
along a length of the temporary coping. Those having ordi 
nary skill in the art would recognize various modifications to 
the protrusion features that could be made without departing 
from the scope of the present teachings. 
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0142. The configuration (e.g., size and shape) of the pro 
trusion features, whether in the form of one or more protru 
sion rings or one or more relatively localized protrusions, may 
be chosen based on various considerations, including the 
degree of engagement and accurate secure fit provided with a 
retention groove on an analog and/or the ability to provide a 
secure and/or accurate retention of a permanent restoration 
framework formed from Such a burnout coping on an abut 
ment, as will be described in further detail below. In various 
exemplary embodiments, the protrusion features, whether in 
the form of one or more continuous rings and/or localized 
protrusions, may have a Substantially convex profile with a 
radius of curvature ranging from about 0.015 in. to about 
0.025 in., for example, about 0.02 in., and may protrude from 
the internal peripheral Surface portion of the coping from 
about 0.003 in. to about 0.006 in., for example, about 0.004 in. 
The dimension of the protrusion features measured along the 
longitudinal axis of the burnout coping (i.e., the height) may 
be substantially the same as the height (e.g., heighth) of a 
retention groove with which the protrusion features are con 
figured to mate and may in exemplary embodiments range 
from about 0.021 in. to about 0.0492 in. 
0143. Of course, those having ordinary skill in the art 
would understand that the dimensions above are exemplary 
only and may vary depending on, for example, the dimen 
sions of a retention groove with which the protrusion features 
are designed to engage, the desired retention force between 
the protrusion features and Such a retention groove, etc. For a 
burnout coping, the desired retention force may be a force that 
is sufficient to permit wax to be applied to the burnout coping 
without the burnout coping being removed from the analog. 
By way of example, the one or more protrusion features on a 
burnout coping may be configured such that a force ranging 
from about /2 lb. to about 2 lb., for example, about 1 lb., can 
be applied to achieve engagement of the one or more burnout 
coping protrusion features with one or more retention grooves 
on an analog. 
0144. In another exemplary embodiment (not shown), a 
burnout coping may be substantially the same as the burnout 
coping 3100 with the exception of not being provided with a 
flat surface portion 3120. In the case of such a burnout coping, 
ifa protrusion ring is provided instead of localized protrusion, 
in an exemplary embodiment, Such ring may extend around 
the entire internal peripheral Surface of the burnout coping 
(i.e., 360°). Such a burnout coping without the flat surface 
portion 3120, i.e., a “round burnout coping, is typically used 
when multiple restorations are required in a patient's mouth 
and a framework configured for multiple restorations is 
desired. Those ordinarily skilled in the art are familiar with 
the use of a pair of so called “round burnout copings used in 
the context of multiple restorations. 
0145. In various exemplary embodiments, burnout cop 
ings in accordance with the present teachings may be made of 
a plastic material that permits melting of the burnout coping 
during pouring of the molten material during the “lost wax' 
molding technique. Those having ordinary skill in the art are 
familiar with various materials suitable for making burnout 
copings that could be used with exemplary burnout copings of 
the present teachings. 
0146 Providing burnout coping (e.g., both flat and round) 
and analog configurations that are substantially the same and 
designed to mimic the shape and dimensions of the temporary 
copings and abutments, respectively, of the exemplary 
embodiments described above, may serve a variety of pur 
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poses. For example, when producing a framework for a per 
manent restoration (whether single or multiple), the frame 
work may be sized and configured to provide an accurate 
mating engagement with an abutment, as opposed to being 
relatively large and loose-fitting relative to the abutment, 
which can occur if the analog is slightly oversized relative to 
the abutment, as some conventional analogs are designed in 
order to, for example, account for hydraulic pressure when 
using cement to secure the framework to an abutment. This 
enhanced accuracy in the fit between the framework and the 
abutment can be achieved whether a burnout coping is uti 
lized or wax is formed directly around the analog without the 
use of a burnout coping to form the mold for the “lost wax' 
production of the framework. Further, this more conforming 
and accurate fit between the framework and the abutment may 
beachieved in part because the one or more retention grooves 
provided on the abutment may provide a region in which 
excess bonding material (e.g., cement) may be collected dur 
ing seating of the replacement tooth on the implant in 
instances wherein frameworks are machined to remove any 
protrusions formed on internal Surfaces thereofas a result of 
molding using burnout copings and/or analogs in accordance 
with exemplary embodiments. Thus, a reduction in hydraulic 
pressure associated with seating a replacement tooth formed 
by using the various components in accordance with exem 
plary embodiments of the present teachings may occur, and 
therefore, an oversized replacement tooth is not needed to 
accommodate the bonding material to alleviate excessive 
hydraulic pressures. 
0.147. In various exemplary embodiments, which will be 
discussed in more detail below, it may not be necessary to 
perform any machining, or at least minimal machining so as 
to achieve mating engagement of the protrusion features ulti 
mately formed on a framework made from wax molds of 
either the burnout copings or analogs in accordance with 
exemplary embodiments of the present teachings. However, 
in the event that it is desirable to remove any formed protru 
sion features altogether from a framework, use of a burnout 
coping configuration that includes protrusion features on an 
internal peripheral Surface portion, e.g., like protrusions 3116 
shown in FIGS. 31-34, that are configured to engage with one 
or more retention grooves on an analog eliminates the need to 
machine offa portion, such as a lip, extending from an end of 
a framework that is cast from the burnout coping. Elimination 
of such an end structure that needs to be machined off may 
ensure a more accurate fit between the framework and the 
analog and/or the abutment with which the framework ulti 
mately engages. Overall, improving the accuracy of the fit 
may reduce the risk of undesired stress on, and potential 
failure of the replacement permanent tooth due to improper 
seating of the framework relative to the abutment and/or may 
reduce the risk of cement washout (if cement bonding is 
desired) during placement of the permanent replacement 
tooth. 

0148 Moreover, although it may be desirable in some 
cases to remove (e.g., machine) protrusion features formed on 
an internal peripheral Surface of a framework produced from 
a burnout coping having one or more corresponding protru 
sion features and/or from a wax mold formed directly on an 
analog presenting a retention groove, removing such protru 
sion features may be relatively easy because one may rela 
tively easily machine such a protrusion to the level of the 
inner surface on which the protrusion is disposed. To the 
contrary, machining a structure disposed at the end of the 
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framework, such as, a lip, for example, may be more time 
consuming and may lead to a less accurate structure because 
it may be difficult to determine how much of the extending 
structure needs to be machined. Overall, therefore, the use of 
a burnout coping structure in accordance with exemplary 
aspects of the present teachings may enhance the accuracy of 
the fit between the framework and an abutment and/or an 
analog, and may reduce the amount of time needed to produce 
a replacement tooth. 
0149. As mentioned above, in various exemplary embodi 
ments, a framework for a permanent restoration may be con 
figured for engagement with and retention on a grooved abut 
ment (or multiple grooved abutments in the case of multiple 
restorations) without the need for using cement or other bond 
ing material to bond the framework to the abutment. In vari 
ous exemplary embodiments as described herein, such a 
framework may be formed via a “lost wax' technique using 
either a burnout coping in accordance with exemplary 
embodiments of the present teachings (i.e., provided with one 
or more protrusion features on an internal peripheral Surface 
thereof) or a direct wax approach in which wax is applied 
directly to a grooved analog in accordance with exemplary 
embodiments of the present teachings. Further, in various 
exemplary embodiments, the present teachings contemplate 
frameworks that include one or more protrusion features on 
an internal peripheral Surface thereof that are configured to 
engage with an abutment having one or more retention 
grooves similar to the manner in which impression and/or 
temporary copings described above engage with a grooved 
abutment in accordance with the present teachings. The one 
or more protrusion features provided on a framework in 
accordance with various exemplary embodiments of the 
present teachings may be in the form of any of the protrusion 
features described herein with reference to the impression, 
temporary and burnout copings above. 
0150. By way of example, when wax is formed directly on 
an analog, Such as analog 2800, and a "lost wax' technique 
performed on that wax mold to create a framework, the wax 
mold, and thus the framework, will be formed with a protru 
sion ring on an internal Surface corresponding Substantially to 
the retention groove 2825 on the analog 2800. Likewise, 
when a burnout coping with one or more protrusion features 
on an internal Surface thereof configured to engage in a Snap 
fit manner with an analog, as described above in accordance 
with exemplary embodiments of the present teachings, is 
used to perform a “lost wax' technique, the framework pro 
duced therefrom will also include corresponding protrusion 
features on its internal surface. Rather than entirely machin 
ing off such protrusion features, however, various exemplary 
embodiments of the present teachings contemplate utilizing 
the protrusion features formed on the framework to provide a 
mating engagement of the protrusion features with one or 
more retention grooves on an abutment (Such as, for example 
groove 125 on abutment 100). In various exemplary embodi 
ments, the mating engagement between the one or more pro 
trusion features on a framework and the one or more retention 
grooves on an abutment may be a Snap-fit engagement. 
0151 FIGS. 35-38 illustrate one exemplary embodiment 
of a framework 3500 in accordance with the present teach 
ings. In FIG.35, the framework3500 is shown for illustrative 
purposes Supporting veneering material shaped to form a 
tooth to provide a schematic depiction of an exemplary 
embodiment of a permanent final restoration. The framework 
3500 has a tapered (e.g., frustro-conical), hollow configura 
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tion having an open apical end 3580 and a closed coronal end 
3590. The framework 3500 is configured to be advanced over 
an abutment, such as, for example abutment 100. As shown 
best in FIGS. 36-38 (FIG. 36 being an end view of the frame 
work3500 taken from the apicalendin FIG.35: FIG.37 being 
a cross-sectional view of the framework 3500 taken through 
line 37-37 in FIG. 36; and FIG. 38 being a cross-sectional 
view of the framework taken through line 38-38 in FIG. 36), 
provided on the internal surface of the framework 3500 proxi 
mate the apical end 3580 is a protrusion ring 3516 that 
extends about 270° around the internal peripheral surface of 
the framework 3500. Similar to various other protrusion fea 
tures described herein, the protrusion ring 3516 may be con 
figured to matingly engage one or more retention grooves 
provided on an abutment, Such as, for example, the retention 
groove 125 on the abutment 100, in accordance with exem 
plary aspects of the present teachings. The protrusion ring 
3516 may have a convex profile and be configured to matingly 
engage, for example, Via Snap-fit engagement, with a groove, 
e.g., groove 125, on an abutment so as to forman accurate and 
secure retention of the framework3650 (and thus a permanent 
restoration) and the abutment. 
0152. As best shown in FIGS. 36 and 37, the framework 
3500 may comprise an internal flat surface portion 3520 that 
extends inwardly relative to the remaining Surface portions. 
In a manner similar to that described above with reference to 
other components herein, the flat surface portion 3520 may 
present a Substantially flat surface facing toward a center of 
the framework 3500, and may be configured to correspond 
and abut in a substantially flush manner with a flat surface 
portion on an abutment, for example, flat surface portion 120 
on abutment 100. 

0153. As is perhaps best shown in FIGS. 37 and 38, the 
interior of the framework 3500 may present a tapered surface 
from the apical open end 3580 toward the coronal end 3590, 
and the degree of taper may substantially correspond to the 
taper of the component Supporting portion of an abutment 
with which the framework 3500 is configured to engage, such 
as, for example, component Supporting portion 150 of abut 
ment 100. For example, the angle of taper, p, may range from 
about 4 to about 8, for example, from about 5.5° to about 
6.5°, for example, cp may be about 6°. The length and other 
dimensions of the framework 3500 may be selected as desired 
based on the implant and abutment dimensions with which 
the framework is designed to engage to provide the perma 
nent restoration. By way of non-limiting example, as with the 
temporary coping described above, the framework 3500 may 
be configured to fit with implants having a coronal neck 
diameter ranging from about 2.6 mm to about 7 mm, for 
example, about 4.1 mm, about 4.8 mm or about 6.5 mm 
coronal neck diameters. And the apical end 3580 may be 
configured to form a flush mating engagement with a shoul 
der of such implants, although platform sizing may be used to 
alter the lateral extent of the apical end 3580 relative to the 
implant shoulder. Thus, D (see FIG.38) may in exemplary 
embodiments range from about 2.6 mm to about 7 mm. For 
example, D may be about 4.1 mm, about 4.8 mm, or about 
6.5 mm, or may fall within the ranges described above with 
respect to the description of platform sizing when Such plat 
form sizing is desired. 
0154) In various exemplary embodiments, internal dimen 
sions (such as, for example, the diameter and length) of the 
framework 3500 may be selected so as to provide a substan 
tially flush mating Surface contact (i.e., within machining 
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tolerances) between the internal peripheral surfaces of the 
framework 3500 and the outer peripheral surfaces of the 
component Supporting portion of an abutment (e.g., portion 
150 of abutment 100) with which the framework 3500 is 
configured to engage. 
0155. In an alternative exemplary embodiment, the apical 
end of the framework may be configured to engage with a 
shoulder provided on an abutment (e.g., shoulder 4105 on 
abutment 4100 in FIG. 41). 
0156. As shown in FIGS. 35, 37, and 38 the apical end 
3580 may include beveled (e.g., angled) surfaces in order to 
provide a flush mating engagement with a shoulder on an 
implant or abutment so as to provide a smooth emergence 
profile of the permanent restoration off of the implant. 
(O157 Although the exemplary embodiment of FIGS. 
35-38 show a framework provided with a single protrusion 
ring extending around an internal peripheral Surface up to the 
flat surface portion 3520, in an alternate exemplary embodi 
ment (not shown), a framework 3500 may be provided with 
one or more relatively localized protrusions (not shown) con 
figured to engage with one or more retention grooves on an 
abutment in accordance with the present teachings. For 
example, the framework 3500 may include two localized 
protrusions disposed substantially opposite one another with 
the internal flat surface portion 3520 being disposed substan 
tially midway between the two protrusions, in a manner simi 
lar to that illustrated in the view of the exemplary embodiment 
of the temporary coping of FIG. 27. Other portions of the 
framework may be substantially the same as those described. 
In yet another alternative exemplary embodiment (not 
shown), rather than a single protrusion ring, a framework in 
accordance with the present teachings may be provided with 
a protrusion ring of a differentangular extent than that shown 
in FIGS. 35-38 or with a plurality of protrusion rings spaced 
from each other around the internal peripheral surface. Those 
having ordinary skill in the art would recognize various modi 
fications to the protrusion features of frameworks, including 
modifications as described above with reference to protrusion 
features of other components, that could be made without 
departing from the scope of the present teachings. 
0158. The configuration (e.g., size and shape) of the pro 
trusion features, whether in the form of, for example, one or 
more protrusion rings or one or more relatively localized 
protrusions, may be chosen so as to provide a secure, mating 
engagement. Such as, for example, via Snap-fit engagement, 
with one or more retention grooves on an abutment with 
which the framework is designed to engage. Likewise, the 
number and positioning of the protrusions, whether in the 
form of for example, protrusion rings or relatively localized 
protrusions, may vary and may be selected based on various 
considerations similar to those described above with refer 
ence to the protrusion features on temporary copings in accor 
dance with exemplary embodiments of the present teachings; 
the number of protrusion features on the frameworks may 
range from one to more than one. 
0159. Depending on the dimensions of either a retention 
groove on an analog (when a direct wax technique is used) or 
protrusion features on a burnout coping (when a burnout 
coping wax technique is used), in Some exemplary embodi 
ments, the present teachings contemplate that the correspond 
ing protrusion feature(s) formed on the inner peripheral Sur 
face of the framework may be machined somewhat to reduce 
the extent to which the protrusion features extend in order to 
form a desired mating engagement with one or more retention 
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grooves on an abutment. By way of non-limiting example 
only, the final dimensions of the one or more protrusion 
features on a framework, whether formed with no machining 
occurring or some machining occurring as needed, may have 
a substantially convex surface profile with a radius of curva 
ture ranging from about 0.0008 in. to about 0.0018 in., for 
example, from about 0.0105 in. to about 0.0013 in., and may 
protrude from the internal peripheral surface portion of the 
coping from about 0.0001 in. to about 0.004 in., for example, 
about 0.002 in to about 0.003 in. The dimension of the 
protrusion features as measured along the longitudinal axis 
direction of the framework (i.e., the height of the protrusion 
features) may range from about 0.0008 in. to about 0.028 in. 
for example, from about 0.0011 in. to about 0.015 in. 
0160 Of course, those having ordinary skill in the art 
would understand that these dimensions are exemplary only 
and may vary depending on, for example, the dimensions of a 
retention groove with which the protrusion features are 
designed to engage in a mating manner, the desired retention 
force between the protrusion features and such a retention 
groove, etc. By way of example, the one or more protrusion 
features may be configured such that a force ranging from 
about /2 lb. to about 20 lb., for example, from about 5 lb. to 
about 20 lb., is Sufficient to achieve the mating engagement 
(e.g., a Snap-fit engagement) of the one or more protrusion 
features on the framework with one or more retention grooves 
on an abutment. Also by way of non-limiting example, the 
protrusion feature dimensions may be such that the frame 
work may be pulled off of the abutment (i.e., the one or more 
protrusion features disengaged from the one or more reten 
tion grooves on the abutment) under a force ranging from 
about 1 lb. to about 1.5 lb. prior to an enhanced retention of the 
framework on the abutment resulting from saliva, etc. work 
ing to form a seal between the abutment and the framework as 
is discussed in more detail below. 

0.161. In another exemplary embodiment (not shown), a 
framework may be substantially the same as the framework 
3500 with the exception of not being provided with a flat 
Surface portion 3520. In Such a case, the protrusion ring may 
extend around the entire internal peripheral surface of the 
framework. A pair of such frameworks without the flat sur 
face portion 3520 is typically used when multiple restorations 
are required in a patient's mouth. Those ordinarily skilled in 
the art are familiar with the use of a pair of so called “round 
(typically used for bridges) frameworks for use in the context 
of multiple restorations. 
0162. In various exemplary embodiments, frameworks to 
be secured relative to implants in accordance with the present 
teachings may be made of a various biocompatible metals or 
biocompatible metal alloys, such as, for example, a semi 
precious noble metal alloy. One exemplary suitable metal 
alloy that may be used comprises about 60% to about 70% 
palladium and less than about 15% silver. Another suitable 
material from which the frameworks may be made includes 
Zirconium, e.g., Zirconium composites or alloys. 
0163 Suitable exemplary materials also may comprise 
various biocompatible ceramics. Thus, although various 
exemplary embodiments above describe a “lost wax' casting 
procedure to form a metal framework, Such a technique is 
exemplary and non-limiting. In this regard, the present teach 
ings also contemplate the use of milling and/or other machin 
ing techniques to form frameworks in accordance with exem 
plary embodiments of the present teachings. In Such 
techniques, a scan of the abutment attached to an implant in a 
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patient's mouth may be taken and a framework milled to the 
configuration (e.g., shape and dimensions) obtained from the 
scan so that a framework provided with one or more protru 
sion features may be made that are configured for mating 
engagement, such as via a with Snap-fit retention to the abut 
ment. Those having ordinary skill in the art are familiar with 
various materials Suitable for making frameworks, with the 
technique for making such frameworks varying depending on 
the material chosen. 

0164. Thus, in accordance with various exemplary 
embodiments of the present teachings, frameworks used for 
permanent restorations to be secured relative to dental 
implants may be configured to provide a Snap-fit, secure and 
accurate engagement with an abutment including one or more 
retention grooves in accordance with exemplary embodi 
ments of the present teachings. As with temporary copings 
and impression copings in accordance with exemplary 
embodiments of the present teachings, and as described 
herein, the frameworks may further be configured to form a 
finish line with an implant shoulder similar to the finish line S 
shown in FIGS. 22A and 22B. The snap-fit engagement of the 
frameworks in accordance with exemplary embodiments 
with the abutments in accordance with exemplary embodi 
ments may permit a permanent restoration to be secured 
relative to a dental implant without the need for cement or 
other type of adhesive bonding. 
0.165 Moreover, while not wishing to be bound by any 
particular theory, the inventors of the present application 
believe that once a framework that includes one or more 
protrusion features that are engaged with one or more corre 
sponding retention grooves on an abutment in accordance 
with the present teachings, over a period of time saliva from 
the mouth of a patient in which the abutment and framework 
are implanted may enhance the seal between the framework 
and the abutment, helping to ensure a secure and long-lasting 
engagement so as to be sufficient to Support a permanent 
replacement tooth. Additionally, tissue growth around the 
framework may also enhance the retention of the framework 
on the abutment. After Such a time period has passed to permit 
saliva and/or tissue growth to enhance the retention of the 
framework on the abutment, in accordance with various 
exemplary embodiments, the force required to lift the frame 
work off of the abutment may range from about 20 lb. to about 
3O 1b. 

0166 Although various exemplary embodiments have 
been described herein with reference to the use with an 
implant having a shoulder that provides a finish line for the 
apical ends of components engaged with anabutment secured 
to the implant, in some cases, the shoulder of the implant may 
not be easily accessible when securing a component to the 
abutment. For example, in Some cases, the implant may be 
Submerged below the bone (e.g., a dual-stage implant), or a 
patient may have a thick tissue margin that covers a shoulder 
of the implant (e.g., a tissue margin greater than or equal to 
about 3 mm). In Such circumstances, therefore, the present 
teachings contemplate an abutment that includes a shoulder 
with which the apical ends of components Snap-fitting thereto 
can mate to provide the finish line. An exemplary embodi 
ment of an abutment 4100 having a shoulder 4105 is depicted 
in FIG. 41. As shown, the abutment 4100 may include a 
gingival cuff 4145 between the implant engaging portion 
4140 and the component supporting portion 4150. The length 
of the gingival cuff from the implant engaging portion 4140 to 
the component Supporting portion 4150 may range from 
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about 1 mm to about 4 mm. A shoulder 4105 may be posi 
tioned at a coronal end of the gingival cuff 4145 slightly 
below the retention groove 4125. The shoulder 4105 may be 
angled in a manner similar to the shoulder 1050 on the 
implant 1000, and various components described herein may 
have apical ends providing angled Surfaces configured to 
result in a flush mating contact with the shoulder 4105. The 
end of the gingival cuff 4145 opposite the shoulder 4105 may 
be provided with an angled Surface configured to mate in a 
flush contacting manner with a shoulder on an implant (e.g., 
shoulder 1050 on implant 1000) with which the abutment 
4100 engages. Other portions of the abutment 4100 may be 
substantially the same as the abutment 100 and therefore are 
not described. 

0.167 Also, although various exemplary embodiments of 
the present teachings described herein utilize a Snap-fit 
engagement between one or more protrusion features and one 
or more retention grooves, it is envisioned that the mating 
engagement between Such protrusion features and retention 
grooves may include various interference fits Sufficient to 
achieve the desired retention of a component comprising Such 
protrusion features on an abutment comprising Such retention 
grooves. Thus, it should be understood by those ordinarily 
skilled in the art that the retaining mating engagement 
between protrusion features and retention grooves in accor 
dance with various exemplary embodiments of the present 
teachings may not necessarily result in an audible and/or 
tactile 'snap' when engagement of those parts occurs. 
0168 Although various exemplary embodiments 
described herein have been described as configured to be used 
with dental implants, it is envisioned that the various compo 
nents in accordance with the present teachings may be con 
figured for use with other types of bone and/or cartilage 
implants, including, for example, extra-oral and/or orthope 
dic implants, for which it may be desirable to take an impres 
Sion. Examples of extra-oral implants may include, for 
example, implants used for prosthetic eyes, ears, or noses. 
0169. For the purposes of this specification and appended 
claims, unless otherwise indicated, all numbers expressing 
quantities, percentages or proportions, and other numerical 
values used in the specification and claims, are to be under 
stood as being modified in all instances by the term “about.” 
Accordingly, unless indicated to the contrary, the numerical 
parameters set forth in the written description and claims are 
approximations that may vary depending upon the desired 
properties sought to be obtained by the present invention. At 
the very least, and not as an attempt to limit the application of 
the doctrine of equivalents to the scope of the claims, each 
numerical parameter should at least be construed in light of 
the number of reported significant digits and by applying 
ordinary rounding techniques. 
0170 Notwithstanding that the numerical ranges and 
parameters setting forth the broad scope of the invention are 
approximations, the numerical values set forth in the specific 
examples are reported as precisely as possible. Any numerical 
value, however, inherently contains certain errors necessarily 
resulting from the standard deviation found in their respective 
testing measurements. Moreover, all ranges disclosed herein 
are to be understood to encompass any and all Subranges 
subsumed therein. For example, a range of “less than 10 
includes any and all Subranges between (and including) the 
minimum value of Zero and the maximum value of 10, that is, 
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any and all Subranges having a minimum value of equal to or 
greater than Zero and a maximum value of equal to or less than 
10, e.g., 1 to 5. 
0171 It is noted that, as used in this specification and the 
appended claims, the singular forms “a,” “an and “the 
include plural referents unless expressly and unequivocally 
limited to one referent. As used herein, the term “include’ and 
its grammatical variants are intended to be non-limiting, Such 
that recitation of items in a list is not to the exclusion of other 
like items that can be substituted or added to the listed items. 
0172. It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
devices and methods of the present disclosure without depart 
ing from the scope its teachings. By way of example, various 
dimensions, shapes, materials, and/or arrangements of parts 
may be altered based on desirable features and/or applica 
tions, and those having ordinary skill in the art would recog 
nize how to make Such modifications in light of the present 
teachings. By way of example, although in the exemplary 
embodiments shown and described above, the protrusion fea 
tures, whether localized or in the form of protrusion rings, had 
generally radial profiles (e.g., semi-spherical), those having 
ordinary skill in the art that would understand that various 
shapes and configurations of protrusion features, including 
but not limited to, for example, rectangular, cubical, pyrami 
dal, etc. may be used without departing from the scope of the 
present teachings. In addition, although in the exemplary 
embodiments above, various retention grooves are shown and 
described as radiused grooves having a substantially arc 
shaped profile, those having ordinary skill in the art would 
understand that such grooves could have a variety of shapes, 
including, but not limited to, for example, notch-shaped (e.g., 
V-shaped), or presenting multiple sides. 
0173 Further, those having ordinary skill in the art would 
understand that angled abutments, such as depicted in FIG. 
39, for example, may be provided, and corresponding com 
ponent parts altered as desired to cooperate with Such angled 
abutments. 
0.174. In the exemplary embodiments described above, 
various features have been discussed. Those having ordinary 
skill in the art would recognize that in Some cases, features 
described with respect to one exemplary embodiment may be 
combined and/or used in conjunction with another exemplary 
embodiment even if not specifically described herein. The 
present teachings are intended to cover Such modifications 
and combinations as would be apparent to those ordinarily 
skilled in the art. 
0.175. The various exemplary embodiments described and 
shown herein are not intended to limit the present teachings. 
To the contrary, the present teachings are intended to cover 
alternatives, modifications, and equivalents. Other embodi 
ments of the present teachings will be apparent to those 
skilled in the art from consideration of the specification and 
practice of the present teachings disclosed herein. It is 
intended that the specification and exemplary embodiments 
be considered as exemplary only, with the claims being pro 
vided a scope of a breadth supported by the present teachings. 

What is claimed is: 
1. A system for taking an impression of an implant 

implanted in a patient's body, the system comprising: 
an abutment comprising an implant engaging portion and a 
component Supporting portion, the implant engaging 
portion being configured to engage with an implant con 
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figured to be implanted in a patient's body and the com 
ponent Support portion comprising at least one retention 
groove; and 

an impression coping configured to receive the component 
Supporting portion and comprising at least one protru 
sion feature configured for Snap-fit engagement with the 
at least one retention groove, 

wherein the impression coping is made from a material 
comprising metal. 

2. The system of claim 1, wherein the impression coping 
comprises an apical end that is configured to rest on a shoul 
der of an implant with which the abutment is engaged when 
the impression coping is in Snap-fit engagement with the 
abutment. 

3. The system of claim 1, wherein the impression coping is 
a two-piece construction comprising an insert and a housing 
configured to receive the insert. 

4. The system of claim 3, wherein the insert comprises at 
least one deflection tab carrying the at least one protrusion 
feature. 

5. The system of claim 4, wherein the at least one deflection 
tab comprises two deflection taps disposed substantially 
opposite one another. 

6. The system of claim 4, wherein the at least one deflection 
tab is elastically deflectable. 

7. The system of claim 4, wherein the at least one protru 
sion feature has a convex surface profile with a radius of 
curvature of ranging from about 0.015 in. to about 0.025 in. 

8. The system of claim 1, wherein the at least one retention 
groove is disposed proximate the implant engaging portion. 

9. The system of claim 1, wherein the implant engaging 
portion comprises a frusto-conical region configured to mate 
with an opening in a coronal neck of an implant. 

10. The system of claim 9, wherein the frusto-conical 
region tapersatanangle ranging from about 1.5° to about 15°. 

11. The system of claim 1, wherein the component Sup 
porting portion of the abutment comprises an anti-rotational 
feature configured to hinder rotation of a component Sup 
ported on the abutment. 

12. The system of claim 1, wherein the at least one reten 
tion groove has a radiused surface profile. 

13. The system of claim 12, wherein the surface of the at 
least one retention groove has a radius of curvature ranging 
from about 0.01 in to about 0.06 in. 

14. The system of claim 1, wherein the at least one reten 
tion groove has a depth ranging from about 0.001 in. to about 
0.006 in. 

15. The system of claim 1, wherein the abutment is con 
figured to engage with an implant having a coronal neck 
diameter ranging from about 4.1 mm to about 6.5 mm. 

16. A system for replacing a body part with a prosthetic 
part, the system comprising: 

an abutment comprising an implant engaging portion and a 
component Supporting portion, the implant engaging 
portion being configured to engage with an implant con 
figured to be implanted in a patient and the component 
Supporting portion comprising at least one retention 
groove; and 

a framework for a prosthetic part, the framework compris 
ing at least one protrusion feature configured to engage 
with the at least one retention groove on the abutment to 
retain the framework on the abutment. 

17. The system of claim 16, wherein the framework is made 
from a material comprising metal. 
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18. The system of claim 16, wherein the implant engaging 
portion comprises a frustro-conical region configured to mate 
with an opening in a coronal neck of an implant. 

19. The system of claim 16, wherein the framework is 
configured to form part of a permanent tooth restoration. 

20. A kit for making and implanting dental restorations, the 
kit comprising: 

an abutment comprising an implant engaging portion and a 
component Supporting portion, the implant engaging 
portion being configured to engage with a dental implant 
and the component Supporting portion comprising at 
least one retention groove disposed on an outer periph 
eral Surface of the component Supporting portion; 

an impression coping comprising at least one protrusion 
feature configured for Snap-fit engagement with the at 
least one retention groove; 

a temporary coping comprising at least one protrusion 
feature configured for Snap-fit engagement with the at 
least one retention groove. 

21. The kit of claim 20, further comprising: 
an analog comprising a component Supporting portion that 

comprises at least one retention groove disposed on an 
outer peripheral Surface; and 

at least one burnout coping comprising at least one protru 
sion feature configured for Snap-fit engagement with the 
at least one retention groove on the analog. 
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22. The kit of claim 20, wherein the component supporting 
portion of the analog has substantially the same dimensions 
of the component Supporting portion of the abutment. 

23. A method for taking an impression of an implant 
implanted in a patient's body, the method comprising: 

Snap-fitting 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 impres 
sion 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 
Sufficient to disengage the at least one protrusion feature 
from the at least one retention groove. 

24. A method for implanting a permanent tooth restoration, 
the method comprising: 

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. 

25. The method of claim 24, wherein the framework is 
made from a material comprising metal. 
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