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(7) ABSTRACT

The invention relates to components for an improved system
for pick-up impression making at a dental implantation site,
including an abutment, an abutment replica and an impres-
sion coping. The invention also relates to a series of abut-
ments and to a set comprising an abutment and an impres-
sion coping. The abutment includes an implant contacting
region and a component support region, the component
support region has a maximum diameter and extends coro-
nally of the maximum diameter to a coronal end. The
component support region also includes a component
engagement arranged for releasable engagement with the
component by linear displacement of the dental component
in relation to the abutment. The component engagement is
located at a position closer to the maximum diameter than to
the coronal end of the component support region.
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COMPONENTS FOR IMPROVED IMPRESSION
MAKING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
U.S. application Ser. No. 09/985,129, the entirety of which
is incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The invention relates to components for an
improved system for pick-up impression making at a dental
implantation site, comprising an abutment, an abutment
replica and an impression coping. The invention also relates
to a series of abutments and to a set comprising an abutment
and an impression coping. This application is a divisional
application of application Ser. No. 09/985,129 and hereby
incorprates the subject matter therein.

[0004] 2. Description of Related Art

[0005] Dental implant systems are widely used for replac-
ing damaged or lost natural teeth. In such systems, an
implant is placed in the jaw of a patient in order to replace
the natural tooth root. An abutment structure comprising one
or several parts may then be attached to the implant in order
to build up a core for the part of the prosthetic tooth
protruding from the bone tissue, through the soft gingival
tissue and into the mouth of the patient. On said abutment,
the prosthesis or crown may finally be seated.

[0006] The final prosthesis must be sized and configured
so as to naturally fit with the remaining teeth of the patient,
both for functionality and aesthetics. To this end, a dental
technician needs to try out a proper prosthesis for the
individual patient, using a model of the jaw of the patient,
said model including the implant and possibly an abutment
structure. To provide such a model, so called master cast
modelling techniques are used.

[0007] One category of such modelling techniques is the
so-called “pick-up” method. A pick-up method could be
described by the following subsequent steps:

[0008] An impression cap is placed on the implant
and/or the abutment.

[0009] An impression material is applied to the jaw,
such that said impression cap is embedded in the
impression material.

[0010] The impression material is removed from the
jaw, bringing along the impression cap still being
embedded in the impression material. The impres-
sion material now has the inverse form of the jaw
with the impression cap at the site of the implant/
abutment.

[0011] A replica replicating the shape of the implant
and/or abutment is inserted into the embedded
impression cap, in the same manner as the original
implant and/or abutment was connected to the
impression cap.

[0012] A moulding material is poured into the inverse
form of the jaw made out of the impression material
and around the replica and let to harden.
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[0013] The impression material is removed from the
hardened moulding material, said moulding material
now forming a true, or non-inverse model of the jaw
with the replica replacing the original implant/abut-
ment.

[0014] In the following, reference will be made to some
prior art documents describing pick-up methods or compo-
nents to be used therewith.

[0015] U.S. Pat. No. 6,068,478 (Grande et al.) discloses an
impression system including an impression cap for transfer-
ring an end, protruding from a human tissue structure, of an
implant which is fitted in the human body, including possible
superstructures, to a master cast. The outwardly directed
implant end has an undercut contour on its outside, and the
impression cap has a geometry which complements the
undercut contour and engages therein. The undercut contour
is formed either by an implant geometry tapering in a
trumpet shape towards the implant bed, or by a recess near
the implant end.

[0016] In said U.S. Pat. No. 6,068,478 (Grande et al.), a
superstructure part is described to be screwed into the
implant such that an abutment of the superstructure is
projecting above the implant shoulder. For taking an impres-
sion of the mouth situation to a finished master cast, a slide
sleeve is first of all pushed onto the conical superstructure.
Then, an impression cap is pushed over the slide sleeve. At
the very bottom, the impression cap has a cap shoulder,
which is complementary to the implant shoulder. On the
outside, the cap shoulder is surrounded by an elastic snap
element directed inwards, so that it can snap over the
implant shoulder and releasably grip an undercut contour on
the implant head. An impression tray filled with impression
compound is now pressed onto the implantation site. After
withdrawing the impression tray, the impression cap and the
slide sleeve remain embedded in the impression compound,
and the impression is obtained. An analogous manipulation
implant having a shape corresponding to the conical super-
structure is now pushed into the slide sleeve. Finally, a
manipulation shoulder sleeve, having a manipulation shoul-
der corresponding to the implant shoulder is pushed over the
manipulation implant until the manipulation shoulder is held
by the snap element of the impression cap. Modelling
compound is lastly poured onto the impression and the
master cast is obtained.

[0017] In said U.S. Pat. No. 6,068,478 (Grande et al.),
another impression method is used if another type of super-
structure, for example an angled superstructure is attached to
an implant. In this case, an impression cylinder is screwed
onto the superstructure and a laterally open impression cap
is pushed onto the superstructure such that is grabs the
implant shoulder. The impression is taken using the impres-
sion tray filled with impression compound, which impres-
sion is obtained after withdrawing the impression tray, and
in which the impression cap and a hollow space according
to the impression cylinder and the conical superstructure
remain behind. In the next step, the impression cylinder is
pushed into its hollow space and the manipulation shoulder
sleeve is attached, and modelling compound is then filled
through the manipulation shoulder sleeve so that the whole
hollow space is filled up. Modelling compound is now
poured onto the impression and, after removing the impres-
sion tray in which the impression cylinder remains, the
finished mater cast is obtained.
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[0018] 1t is further mentioned that the slide sleeve might
be omitted if the hollow space remaining in the impression
cap, and left by the selected abutment inside the impression
cap, is filled with impression compound. Also, the slide
sleeve and the impression cap may be combined and
designed as one piece.

[0019] U.S. Pat. No. 6,159,010 (Rogers et al.) discloses a
dental coping for placement over an abutment post that is
attached to and protruding above a dental implant. The
coping includes a base portion having an internally tapered
surface for mating with a support surface of the implant. A
wall extends away from the base portion for enveloping the
abutment post. The wall includes at least one aperture for
allowing wax material to pass therethrough when taking an
impression of the implantation site.

[0020] U.S. Pat. No. 5,688,123 (Meiers et al.) discloses a
transfer cap for dental implants that are to be used when
taking an impression for forming a master cast model. This
transfer cap is adapted in form and size to the built-up part
or abutment of the implant and carries one or more resilient
flaps extending over the shoulders of a conical area of the
built-up part.

[0021] WO 99/29255 (Morgan) discloses an abutment
analogue having a head portion being formed with retention
means such as an annular groove.

[0022] EP 0 190 670 (Lustig) discloses a prefabricated
abutment that may be used in combination with a prefabri-
cated sleeve-like coping which is telescopically mated to the
post.

[0023] An object of this invention is to provide compo-
nents for a system for improved function when using pick-
up impression methods, and a method using said compo-
nents.

SUMMARY OF THE INVENTION

[0024] 1In a first aspect of the invention, the above object
is achieved by an abutment for connection of a dental
component to an implant, said abutment comprising an
implant contacting region and a component support region,
said component support region having a maximum diameter
and extending coronally of said maximum diameter to a
coronal end. Said component support region is provided
with a component engagement means being arranged for
releasable engagement with said component by linear dis-
placement of said dental component in relation to said
abutment. Said component engagement means is located at
a position closer to said maximum diameter than to the
coronal end of the component support region.

[0025] The term “coronal” is here and throughout this
application used to indicate a direction towards a head end
or trailing end of the component discussed. For example, in
a situation where an abutment is connected to an implant, the
coronal direction would be a direction towards the part of the
abutment being directed away from the implant. Likewise,
the term “apical” indicates a direction towards an insertion
end of the component. For an abutment connected to an
implant, the apical direction would be a direction towards
the implant. Thus, apical and coronal are opposite directions.

[0026] However, if parts of a component or a system are
angulated in relation to each other, the apical and coronal
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directions of the different parts, respectively, may not be
coinciding. For example, this would be the case for an
abutment where the component support region of an abut-
ment is angled in relation to the implant contacting region,
a so called angled abutment. Herein, when discussing the
apical direction of the component support region, a direction
towards the maximum diameter of the component support
region is referred to. The coronal direction of a component
support region is a direction away from said maximum
diameter, towards a free end of the component support
region.

[0027] The component engagement means is arranged for
releasable engagement with said component, said engage-
ment being accomplished by linear displacement of said
dental component in relation to said abutment. In particular,
the engagement should be releasable by linear displacement
only of the component in relation to the component support
region. This is advantageous since the component engage-
ment means might among other functions be used for
locking an impression coping for pick-up impression mak-
ing to the abutment. In pick-up impression making, any
rotational movements between the impression coping and
the abutment when releasing the coping from the abutment
should preferably be avoided.

[0028] The retaining force of the engagement between the
abutment and the component may be selected for different
applications. For connection of an impression coping for
pick-up impression making to the abutment, the retaining
force should be large enough to securely retain the impres-
sion coping on the abutment in a well defined position, but
not so large that the impression coping may easily be
removed from the abutment together with impression mate-
rial into which it is embedded.

[0029] Further, the component engagement means should
preferably provide a stable locking of the component to the
abutment at a well defined location on the abutment. For the
above mentioned use with impression copings, it is advan-
tageous that a prosthesis manufactured after master-cast
making may be attached to the abutment in the same position
as the impression coping was during the previous impression
making by which said master cast was made.

[0030] The component engagement means is provided at a
component support region of the abutment, which is extend-
ing coronally of a maximum diameter of the component
support region of the abutment. This arrangement provides
advantages over prior art where a portion providing a
maximum diameter of an abutment or implant is used as a
locking means for retaining impression components. Thus,
in this prior art, components to be attached to the locking
means will need to have a maximum outer diameter larger
than the maximum diameter of the abutment or implant in
order to be seated thereto. Since in these prior art systems the
maximum diameter is provided at a position down in the soft
gingival tissue overlying the bone tissue where the dental
implant is situated, this means that the gingival tissue will
have to be pushed aside and risk being damaged when
attaching a component to the abutment. Also, the large
diameter of the component may make it difficult to attach or
remove the component from the abutment without said
component colliding with possible teeth adjacent to the
implant. Where the adjacent teeth are very close set, the
diameter of the component might even be too large for the
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component to pass between the teeth to be set on the
abutment. However, the arrangement disclosed above
diminishes these problems in providing a possibility of
attaching components having a relatively small outer diam-
eter to the abutment.

[0031] Further, the component engagement means of the
present abutment is provided closer to a maximum diameter
of the component support region than to a coronal end of
said region. This provides an advantage in that a relatively
large portion of the component support region will extend
coronally of the component engagement means. Conse-
quently, said portion of the component support region may
be modified by the dental technician, without compromising
the function of the component engagement means. Such
modifications are sometimes made for customising standard
abutments so as to adapt to the needs of an individual
patient. Thus, the specified position of the component
engagement means allows components to be attached to the
abutment independent of whether the latter has been modi-
fied or is left in an original standard appearance.

[0032] The component engagement means being provided
closer to said maximum diameter than to the coronal end of
the abutment means that it is provided at a distance from said
maximum diameter being less than 50% of the distance
between said maximum diameter and said coronal end of the
abutment. Advantageously, it may be provided at a position
from said maximum diameter being less than 35% of the
distance between said maximum diameter and said coronal
end of the abutment, and most preferred less than 25%.

[0033] According to a second version of the first aspect of
the invention there is provided an abutment for connection
of a dental component to an implant, comprising an implant
contacting region and a component support region, said
component support region having a maximum diameter and
comprising a shoulder portion presenting an outer surface,
and a post portion extending coronally from said shoulder
portion to a coronal end of the abutment and presenting an
outer surface forming an angle less than 180° with said outer
surface of said shoulder portion. Said component engage-
ment means is arranged for releasable connection of said
component to said abutment by linear displacement of said
component in relation to said abutment. Said component
engagement means is provided at the post portion, at a
position being closer to the shoulder portion than to said
coronal end of the abutment.

[0034] Tt lies in the term “shoulder portion” of the com-
ponent support region that it should be structured and
adapted to support a component at least partly from “below”,
that is from the apical direction. In other words, the projec-
tion of a normal to the outer surface of the shoulder portion
onto the longitudinal axis of the component support region
would extend in the coronal direction.

[0035] In contrast, the post portion of the component
support region may have an outer surface being parallel to
a longitudinal axis of the abutment, that is, a normal of said
outer surface is directed transversely to said longitudinal
axis. However, there are other alternatives, and perhaps
more advantageous, where the outer surface of the post
portion is forming an angle with the longitudinal axis.

[0036] The definitions and advantages over prior art
described in relation to the first variant of the abutment are
equally applicable for this second variant of the abutment.
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[0037] In addition, in this second variant, the shoulder
portion residing apically of the component engagement
means will provide a stable base for support of said com-
ponent, independently on whether the post portion of the
abutment is modified or not. This is particularly advanta-
geous if the post part is modified in a way that compromises
its function for supporting a component. For example, if a
component is adapted to the abutment, haying an inner
surface closely following the post portion and the shoulder
portion, it will be in contact with both the post portion and
the shoulder portion if set on an abutment having its original
shape. However, if the post portion is customised, the
component seated on the abutment will not follow the new
customised outer contour of the post portion. Anyway, such
a component may be securely seated on the abutment, since
the shoulder portion rests unmodified and may provide the
necessary support.

[0038] A stable and repeatable location of components on
the abutment is particularly important when using pick-up
impression techniques, in order to provide an accurate
master cast model and correctly located prosthesis.

[0039] The component engagement means is provided
closer to said shoulder portion than to the coronal end of the
abutment means such that the component engagement
means is provided at a distance from said shoulder portion
less than 50% of the distance between said maximum
diameter and said coronal end of the abutment. Advanta-
geously, it may be provided at a position from said shoulder
portion being less than 30% the distance between said
maximum diameter and said apical end of the abutment, and
most preferred less than 20%.

[0040] Preferably, the angle between the outer surface of
said shoulder portion and the outer surface of said post
portion is in the range 100 to 160°, more preferred 120 to
150°, most preferred 130 to 140°.

[0041] Advantageously, said component engagement
means may be provided at a transition between said post
portion and said shoulder portion. This location maximises
the part of the post portion extending coronally of the
component engagement means, and thus the part of the
abutment being available for modification by a dental tech-
nician.

[0042] Returning now to the shapes of said post portion
and shoulder portion, the outer surface of the post portion
may advantageously be tapering inwardly in a coronal
direction of the abutment. The taper has the advantage that
it allows more lateral play in an initial stage of attaching a
component to the post portion, as is common for example
with impression caps. With a post portion having an outer
surface being parallel to said longitudinal axis, any compo-
nent to be threaded on the post portion must be brought into
axial alignment with the post portion. However, if the post
portion is having a conical outer surface a certain misalign-
ment when starting the attachment is possible. Also, the
taper may contribute to providing an engagement function
with said component.

[0043] In particular, an outer surface of the post portion
forming an angle preferably less than 20°, more preferred
less than 15°, most preferred 6° with a longitudinal axis of
the abutment has been found to be useful.

[0044] Also the shoulder portion might advantageously
taper inwardly in a coronal direction of the abutment. In
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particular, the conical outer surface of the shoulder portion
may form an angle in the range 40 to 60°, preferably 50°
with a longitudinal axis of the abutment.

[0045] One embodiment of an abutment according to any
of the two variants of the first aspect of the invention
described above is further having an extension region being
provided between said implant contacting region and said
component support region. Such an extension region is
useful to extend the height of the abutment so as to pass
through the gingival soft tissue overlying the bone tissue
where the implant is placed.

[0046] The outer surface of said extension region may be
parallel to a longitudinal axis of the abutment, or it may be
tapering outwardly in a coronal direction.

[0047] In an abutment according to this embodiment, also
including a post portion and a shoulder portion, the exten-
sion region may favourably be arranged such that the
transition between said extension region and said shoulder
portion defines the maximum diameter of the abutment.

[0048] With the abutments according to said first aspect of
the invention, said component engagement means might
advantageously comprise at least one protrusion or inden-
tation in an outer surface of said component support region.
Such a protrusion or indentation might for example be a rib
or groove extending at least partly around a circumference
of the outer surface of said component support region. These
shapes are particularly useful to provide an engagement
means onto which components may be snap-locked.

[0049] In a second aspect of the invention, there is pro-
vided a series of abutments according to said first aspect of
the invention, each abutment having a maximum diameter of
said component support region, and said maximum diameter
being constant for all abutments in said series.

[0050] Alternatively, there is provided a series of abut-
ments according to said second variant of the first aspect of
the invention, wherein said angle formed between said outer
surface of the post portion and said outer surface of the
shoulder portion is constant for all abutments in said series.
This feature makes it possible to use components having the
same shape although not necessarily the same size for
different abutments in said series.

[0051] Also, there is provided a series of abutments
according to said second variant, wherein each abutment is
having a longitudinal axis and further comprising an implant
contacting region and an extension region extending
between said implant contacting region and said component
support region, wherein

[0052] said extension region presents an outer sur-
face forming an angle (¢) with said longitudinal axis,

[0053] said shoulder portion presents an outer surface
tapering inwardly in a coronal direction, said outer
surface forming an angle () with said longitudinal
axis,

[0054] said post portion extending coronally from
said shoulder portion and presenting an outer surface
tapering inwardly in a coronal direction forming an
angle (¢) with said longitudinal axis being less than
the angle () formed by the outer surface of the
shoulder portion with said longitudinal axis,
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wherein, said angle () between the outer surface of
the shoulder portion and the longitudinal axis and
said angle (¢) between the outer surface of the post
portion and said longitudinal axis are constant for all
abutments in said series,

[0055] whereas the angle (¢) between the outer sur-
face of the said extension region and said longitu-
dinal axis varies between different abutments in said
series.

[0056] According to this embodiment, the angles of the
component support region are fixed, leading to the advan-
tage of a conformity in the shape of components adapted for
different abutments.

[0057] In a third aspect of the invention, there is provided
an abutment replica, comprising a component support region
having the outer shape of the component support region of
an abutment according to said first aspect of the invention,
including the component engagement means.

[0058] In an embodiment of said replica it further com-
prises a bore extending from an apical end of said replica, at
least to a position coronally of said component engagement
means. In this embodiment, at least part of the component
support region may be cut off, leaving a replica comprising
a remaining apical region and the component engagement
means of the support region and being provided with a
through bore. This possibility is used when making a master
cast of a modified abutment, which will be described in more
detail in the specified part of the description. The replica
according to this embodiment is advantageous since it may
be used both for situations where the abutment is left in its
standard appearance (in its original state) and for situations
where the abutment is modified (in a cut-off state).

[0059] According to a fourth aspect of said invention,
there is provided an impression coping for pick-up impres-
sion making of a dental abutment attached to a dental
implant, comprising an abutment surrounding region for
surrounding said abutment, said abutment surrounding
region having an apical end and a coronal end, and having
an inner wall being provided with abutment engagement
means being arranged for releasable engagement with said
abutment by linear displacement of said impression coping
in relation to said abutment, said component engagement
means being located closer to said apical end than to said
coronal end.

[0060] In prior art systems, locking means such as flaps
are sometimes provided at the end of an impression cap for
engagement over and around an abutment. In these con-
structions, the locking means will contribute to an enlarged
outer diameter at the apical end of the impression cap,
leading to unnecessary compression of the soft gingival
tissue surrounding the abutment. Further, the placement of
the locking means at the end of the impression caps often
leads to a low attachment level of the cap down in the
gingival tissue of the patient.

[0061] In other prior systems there are locking means
provided close to the coronal end of the impression cap.
These systems have the disadvantage that the abutment on
which the impression cap is to be seated may not be
modified below said coronal end, if the impression cap shall
still be attachable to the abutment.
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[0062] The above mentioned disadvantages may be
avoided by the location of said abutment engagement means
on the inner wall of the impression coping, closer to said
apical end than to said coronal end according to this third
aspect of the invention.

[0063] In a first variant of said impression coping, the
abutment surrounding region of the impression coping com-
prises a shoulder contacting portion having an inner wall and
a post surrounding portion extending coronally from said
shoulder contacting portion and presenting an inner wall
forming an angle larger than 180° with said inner wall of
said shoulder contacting portion, wherein said abutment
engagement means are provided at the post surrounding
portion, at a position being closer to the shoulder contacting
portion than to the coronal end of the abutment surrounding
region.

[0064] The shoulder contacting portion is intended to
contact a shoulder portion of a corresponding abutment.
Accordingly, the projection of a normal to the outer surface
of said shoulder contacting portion onto a longitudinal axis
of the component surrounding region would extend in the
apical direction.

[0065] The post surrounding portion may have an inner
wall having various shapes. It may be formed such that the
entire inner wall contacts a post portion of an abutment.
However, it may also be formed so as to contact the post
portion of an abutment only with a part of said inner wall.
Some such embodiments will be described below.

[0066] In first variant of the impression coping, the loca-
tion of the abutment engagement means on the inner wall of
a post surrounding portion extending from a shoulder con-
tacting portion results in a position of the locking means
where the diameter of the abutment on which the impression
coping is to be seated is relatively small, as compared to the
diameter at a shoulder portion of the abutment. Thus, this
location of the locking means allow more construction
variations of the locking means to be used without having to
increase the outer diameter of the impression coping at the
locking means beyond the maximum diameter of said abut-
ment.

[0067] Further, the shoulder contacting portion is useful
for increasing contact and stability in the interaction with
said abutment. This is particularly important as the impres-
sion coping will be used in pick-up impression methods,
where it will first be attached to an abutment being fixed to
an implant, thereafter embedded in impression material and
removed from the abutment together with said impression
material, and finally an abutment replica will be inserted into
said impression coping. For succeeding with this method,
both the abutment and the abutment replica should be
securable in the impression coping with great accuracy, to
which said shoulder contacting portion contributes.

[0068] Preferably, said abutment engagement means is
provided at a distance from said shoulder contacting portion
being less than 50% the distance between said shoulder
portion and said coronal end, preferably less than 30%, most
preferred less than 20%.

[0069] The abutment engagement means may be provided
at a transition between said post surrounding portion and
said shoulder contacting portion. Further, the abutment
engagement means may comprise at least one protrusion or
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indentation, such as a rib or groove, in an inner wall of said
abutment surrounding region.

[0070] Preferably, the impression coping is having a
through passage extending from a coronal end to an apical
end of the impression coping. This is advantageous since
impression material may then be introduced through the
coronal end into the impression coping, thus increasing the
fixation of the impression coping in the impression material.
Also, in this embodiment the impression material introduced
into the impression coping will contact part of the abutment,
and thus provide an open space replicating said abutment
part. This open space may be used for guiding the later
introduction of an abutment replica, or as will be described
in the detailed part of the description, as a form for forming
a model of a customised abutment.

[0071] According to a second variant of the impression
coping there is provided an impression coping being having
a through passage, a longitudinal axis and an abutment
surrounding region, wherein the inner walls of said abut-
ment surrounding region comprises at least one abutment
contact surface for contact with said abutment, and at least
one space forming surface to be spaced apart from said
abutment in order to provide a space between said space
forming surface and said abutment, and in a transversal
section of said post contacting region, a distance from said
longitudinal axis to said post contact surface is shorter than
a distance from said longitudinal axis to said space forming
surface.

[0072] According to this second variant of an impression
coping, impression material may be introduced in said space
between said space forming surfaces and said abutment.
However, there are also abutment contact surfaces, that
contacts the abutment thus providing a stable contact sur-
face. This embodiment is particularly useful in that it may
advantageously be used both for taking impressions of both
standard and modified abutments, as will be described
below.

[0073] When taking an impression of a standard abutment,
the abutment contact surfaces will contact the standard
abutment. Impression material may optionally be introduced
into the spaces formed by the space forming surfaces, but
this is not necessary. The abutment contact surfaces will
namely normally provide enough surface to guide the later
insertion of an abutment replica into exactly the same
position as the abutment had inside the impression coping.

[0074] However, when taking an impression of a modified
abutment, all of the abutment contact surfaces will probably
not be in contact with the modified abutment. At least a
portion of the abutment contact surfaces will most likely not
contact the customised abutment, due to the modified shape
thereof. In this case a composite space is formed between the
abutment and the inner wall of the impression coping, said
composite space being composed by a space created
between the abutment contact surface and the modified
abutment and said space between said space forming surface
and said abutment. Impression material may be introduced
into the impression coping and into the composite space
formed between said impression coping and the modified
abutment. Thus, when removed from the abutment, the
impression material together with the impression coping will
form an empty space having an inner “modified” shape
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corresponding to the shape of the modified abutment, said
inner shape being subsequently used for moulding a model
of said modified abutment.

[0075] Preferably, said space forming surface may be
provided with a vent for passage air from said composite
space. Thus, when impression material is introduced into
said composite space, air may flow through the space formed
between said space forming surface and said abutment out
through the vent, whereby air bubbles are avoided and
proper introduction of impression material is ensured. The
space forming surface thus provides an air duct for air
evacuation from said composite space.

[0076] The vent may be provided by an opening in the
space forming surface or possibly by a perforation or other
suitable vent means.

[0077] Naturally, the abutment may alternatively be modi-
fied such that all of the abutment contact surface is still in
contact with the modified abutment, and the composite
space is related only to the space forming surfaces. The
extent to which said composite space needs filling with
impression material is dependent on the modification made
of the abutment. However, complete filling may normally be
ensured by having impression material filled into the entire
composite space and flowing out of said vent.

[0078] Advantageously, at least one abutment contact sur-
face may be tapering inwardly in a coronal direction. This is
particularly useful when the impression coping is to be
seated on an abutment having a tapered outer shape.

[0079] Said first and second variants of an impression
coping may advantageously be combined. The combination
of a shoulder contacting portion and post contacting surfaces
provides a possibility of ensuring that the impression coping
is correctly placed on the abutment. In some prior art
systems there are provided impression caps having only a
shoulder contacting portion and a post surrounding portion
with no abutment contact surfaces. Such prior impression
caps risk however being incorrectly placed on the abutment.

[0080] At least one abutment contact surface may be
provided with a rotational locking means, for rotational
locking of said impression coping on said dental abutment.
This feature is useful for ensuring a proper transfer of the
rotational direction of the abutment fixed to the implant to a
master cast model via impression making.

[0081] For enhanced attachment into the impression mate-
rial, the impression coping may be provided with a prolon-
gation region coronally of the abutment surrounding region.
Such a prolongation region will also make the impression
coping easier to handle. Said prolongation region may
further be provided with retention elements for retention of
the impression coping in an impression material.

[0082] Finally, in a fifth aspect of the invention, there is
provided a set comprising an abutment and an impression
coping.

[0083] Further scope of applicability of the present inven-
tion will become apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
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within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0084] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention, and wherein:

[0085] FIGS. 1a to le depict a first embodiment of an
abutment;

[0086] FIGS. 24 to 2b depict a second embodiment of an
abutment;

[0087] FIG. 3 depicts a third embodiment of an abutment;
[0088] FIG. 4 depicts a fourth embodiment of an abut-
ment;

[0089] FIGS. 5a to 5 depict an embodiment of a series of
abutments;

[0090] FIGS. 6a to 6b depict an embodiment of an abut-
ment replica;

[0091] FIGS. 7a to 7fdepict an embodiment of an impres-

sion coping;

[0092] FIGS. 8a to 8b depict an embodiment of an abut-
ment as attached to a dental implant, with an embodiment of
an impression coping attached to said abutment;

[0093] FIGS. 9a to 9b depict an embodiment of an abut-
ment carrier;
[0094] FIGS. 10a to 10/ describe a method for pick up

impression making of a standard abutment; and

[0095] FIGS. 11a to 114 describe a method for pick up
impression making of a modified standard abutment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0096] FIG. 1a is a perspective view of a first embodiment
of an abutment, whereas FIGS. 1b to 1e are lateral views of
the same abutment as in FIG. 1a.

[0097] Turning first to FIGS. 1a and 1b, an abutment for
connection of a dental component to an implant is depicted.
The abutment comprises an implant contacting region 2 for
connection to a dental implant and a component support
region 3, extending coronally of said implant contacting
region 2, for connection of a dental component thereto.

[0098] Typically, the abutment would be used for connec-
tion of a dental prosthesis or crown to the implant. However,
during the procedure of manufacturing the final prosthesis,
the abutment would be used for connecting other compo-
nents to the implant, such as for example impression cop-
ings, healing caps or a temporary prosthesis. The abutment
1 may be made of a suitable material for dental components
to be permanently installed in the mouth, such as for
example titanium and certain ceramic materials, for example
zirconium oxides.

[0099] The component contacting region 3 is extending
coronally from a maximum diameter A (see FIG. 1¢) to a
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coronal end 6. The maximum diameter A of the component
contacting region is in this case coinciding with the maxi-
mum diameter of the abutment as a whole.

[0100] Component engagement means 9 is provided at the
component support region 3, coronally of the maximum
diameter A. The component engagement means is structured
and adapted for releasable engagement with a component by
linear displacement of said component in relation to said
abutment.

[0101] The location of the component engagement means
9 coronally of the maximum diameter A results in the
attachment of the component being made where the abut-
ment has a relatively narrow diameter, which is advanta-
geous since it allows the components to be attached thereto
to be constructed with a relatively small outer diameter. A
small outer diameter makes it easier to install the component
on the abutment without being hindered by adjacent teeth or
having to push aside and damage the gingival tissue sur-
rounding the abutment 1, when installed.

[0102] The component engagement means 9 is provided at
a distance from said maximum diameter A being less than
50% of the distance between the maximum diameter A and
the coronal end 6 of the abutment. Preferably, the distance
should be less than 35%, and, as in the embodiment of
FIGS. 1a to le, the component engagement means 9 is
provided at a distance being less than 25% of the distance
between the maximum diameter A and the coronal end 6 of
the abutment.

[0103] The implant contacting region 3 comprises in this
first embodiment a shoulder portion 4 and a post portion 5,
extending coronally from said shoulder portion. The outer
surface 8 of the post portion 5 is forming an angle o less than
180° with the outer surface 7 of the shoulder portion. (See
FIG. 1e). The angle o formed between the outer surfaces 7,
8 of the shoulder portion 4 and the post portion 5 is
preferably between 100° and 160°, more preferred 120 to
150°, most preferred 130 to 140°. In this embodiment, the
angle o is 136°.

[0104] In this embodiment, the component engagement
means 9 is provided at the transition between said shoulder
portion 4 and post portion 5. This placement allows the
major part of the post portion 5 to be modified without
impairing the function of the component engagement means
9. The component engagement means 9 has the shape of a
groove extending around part of the circumference of the
post portion 5. The groove may be described as formed by
a transition part §' of the post portion 5 having an outer
surface 8' that forms an angle & with the outer surface of the
post portion 5. The angle 9 is preferably in the range 10 to
40°, more preferred 10 to 30° degrees, most preferred 12°.
Favourably, a component may be snap locked onto the
groove formed by said transition part 5'. The angle § as
defined above is suitable for forming such a snap lock
having a preferred retaining force for securely retaining the
component on the abutment 1 while still enabling the
component to be released from said abutment 1.

[0105] As related to the shoulder portion 4, the component
engagement means 9 is preferably provided at a distance
from the shoulder portion 4 being less than 50%, more
preferred less than 30% and, as in this embodiment, less than
20% of the distance from the shoulder portion 4 to the
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coronal end 6 of the abutment. A component engagement
means 9 may be considered as being provided at a distance
from the shoulder portion 4 being less than 50% the distance
between the shoulder portion 4 and the coronal end 6 if the
component engagement means 9 is still providing a com-
ponent retaining function if a coronal portion of the abut-
ment corresponding to 50% of the distance between the
shoulder portion 4 and the coronal end 6 is cut off. (A
corresponding definition applies to the situation where the
location of the component engagement means 9 are related
to the maximum diameter A.)

[0106] The post portion 5 is further provided with a
rotational locking means 15 for rotational locking of a
component attached to the abutment 1. In this case, the
rotational locking means 15 is made out of a flat part of the
outer surface 8 of the post portion 5. However, other shapes
of the rotational locking means 15 may be considered. It is
believed that a relatively smooth rotational lock function is
preferred over more sharp and distinct locking means, since
a smooth lock allows more play when installing a compo-
nent on the abutment.

[0107] The coronal end 6 of the post portion is optionally
provided with a polygonal blind bore 19, serving as attach-
ment for a wrench for screwing the abutment onto an
implant.

[0108] Between the component support region 3 and the
implant contacting region 2 there is provided an extension
region 11, serving to increase the height with which the
abutment 1 is extending over the implant when installed
thereto. When installed to an implant being flush with bone
tissue, the extension region 11 would typically extend
through gingival tissue.

[0109] The implant contacting region 2 comprises a coro-
nal contact portion 12 and a threaded shaft 16. The implant
contacting region 2 is thereby adapted for connection to an
implant having a conical coronal opening and being pro-
vided with internal threads for attachment of an abutment 1.
The conical shape of the implant contacting region 2 and the
implant opening, respectively, is particularly advantageous
since it may be adapted to give rise to a conical seal when
the implant and the abutment are screwed together.

[0110] In FIG. 1d the angles formed by the outer surfaces
of different portions of the abutment 1 with a longitudinal
axis L of the abutment is indicated.

[0111] The outer surface 8 of the post portion 5 is tapering
towards the coronal direction of the abutment. This is
believed to be advantageous, since it allows more lateral
play in an initial stage of attaching a component to the
abutment 1, than would be the case if the outer surface 8 of
the post portion § was parallel to the longitudinal axis L.. The
angle ¢ formed by the outer surface 8 of the post portion 5
with the longitudinal axis L is preferably less than 20°, more
preferred less than 15°. In this case, the angle ¢ is 6°.

[0112] The above mentioned values of the angle ¢ are
particularly suitable for providing a post portion 5 that may
cooperate with a component to provide a retaining function
between the post portion 5 and the component.

[0113] Returning now to the component engagement
means 9 as previously described is formed by a transition
part §' of the post portion 5 having an outer surface 8' that
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forms an angle & with the outer surface of the post portion
5. The angle & may further be described in relation to the
angle ¢ between the longitudinal axis and the outer surface
8 of the post portion, as advantageously being 2¢+10°. This
particular choice of angle d enables a component attached to
the abutment to be released from said abutment by linear
displacement with essentially the same force that was
needed for attaching the component to said component
engagement means. If the outer surface 8 of the post portion
5 in general forms an angle ¢ with said longitudinal axis L,
the outer surface 8' of the transition part 5' of the post portion
will namely form and angle ¢' in relation to the longitudinal
axis L, ¢' being equal to ¢+10°.

[0114] Ifusing a component having an inner shape having
at least some inner surfaces corresponding to the outer shape
of the abutment, the force required for attaching the com-
ponent onto the abutment will be dependent on the angle ¢
formed by the outer surface 8 of the post portion 5 with said
longitudinal axis L. The force required for removing the
component from the abutment will be dependent on the
angle ¢ formed by the outer surface 8' of said transition
portion 5' with said longitudinal axis L. When the angle 0 is
2¢+10°, this angle ¢ will be ¢px10°, meaning that the force
required for removing said component from said abutment is
essentially the same as the force required for attaching said
component to said abutment 1.

[0115] The outer surface 7 of the shoulder portion 4 is
likewise tapering inwardly in a coronal direction. The angle
% formed by the outer surface 7 of the shoulder portion 4
with the longitudinal axis L is preferably in the range 40 to
60°. In this case, the angle y is 50° degrees.

[0116] The before mentioned angle o formed between the
outer surface 7 of the shoulder portion 4 and the outer
surface 8 of the post portion 5 would be equal to (180°+¢-

%)-

[0117] The outer surface 13 of the extension region 11
may be parallel to a longitudinal axis of the abutment 1 or
tapering outwardly in a coronal direction of the abutment 1.
The angle ¢ formed by the outer surface 13 of the extension
region 11 with said longitudinal axis [. may advantageously
be varied so as to achieve a desired maximum diameter A.
Preferably, the angle ¢ would be 90° to 180°.

[0118] Finally, the angle o) formed by the outer surface 14
of the coronal contact portion 12 of the implant contacting
region 2 of the abutment 1, is preferably 165° to 170°, in this
case 169°.

[0119] Turning to FIG. 1c, the maximum diameter A of
the abutment 1 is preferably in the range 3 to 7 mm, most
preferred 3 to 6 mm. The maximum diameter B of the post
portion 5 is in the range 2 to 5 mm. A shelf formed by the
outer surface 7 of the shoulder portion 4 would in this
embodiment have a width corresponding to half the differ-
ence between said maximum diameter A of the abutment and
the maximum diameter B of the abutment. Preferably, this
width may be in the range 0.2 to 1 mm, most preferred 0.5
mm.

[0120] The axial extension of the shoulder portion 4 may
be in the range 10-40%, preferably 20% as compared to an
axial extension of the entire component support region 3.
The axial extension of the extension region 11 may advan-
tageously be selected so as to achieve a desired height of the
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abutment. Normally, the extension region 11 would have an
axial extension of about 10% to 50% of the axial extension
of the component support region 3.

[0121] Optionally, the abutment 1 may be provided with
one or several markings 20 indicating a level for shortening
of the abutment.

[0122] FIG. 24 is a perspective view of a second embodi-
ment of an abutment. FIG. 2b is a sectional view of the
abutment of FIG. 24. Features corresponding to features of
the above mentioned first embodiment of FIGS. 1a to le
have been provided with the same reference numerals as
used in FIGS. 1a to le. Only the parts of this second
embodiment that differ from the first embodiment will be
described below.

[0123] The second embodiment differs from the first
embodiment in that the implant contacting region 2 is not
provided with a threaded shaft 16. Instead, it has a hexagonal
locking structure 21 for rotational lock to an implant. The
abutment 1 is further provided with a through bore 17 having
an internal ledge 18. A screw may be inserted in the through
bore 17, seating the screw head on the ledge 18, for
connection of the abutment 1 to an implant. This type of
abutment is particularly useful for single-tooth restoration
situations.

[0124] FIG. 3 is a side view of a third embodiment of an
abutment. Features corresponding to features of the above
mentioned first embodiment of FIGS. 1a to 1e have been
provided with the same reference numerals as used in FIGS.
1a to le. Only the parts of the third embodiment that differ
from the first embodiment will be described below.

[0125] The third embodiment of the abutment differs from
the first embodiment mainly in the height and shape of the
post portion 5. The height of the post portion § is shortened
as compared to the first embodiment, and constitutes
approximately 75 to 80% of the axial extension of the
component support region 3. (This leaving about 20 to 25%
of the axial extension to the shoulder portion 4). The actual
length of said post portion is about 2 mm. The angle ¢
formed by the outer surface 8 of the post portion 5§ with the
longitudinal axis L is 11°.

[0126] An advantage with using an abutment 1 with a
short post portion 5 is that the abutment 1 will not need being
modified very often. Instead, the prosthesis may be built on
the post portion § in its original shape.

[0127] FIG. 4 is a side view of a fourth embodiment of an
abutment 1. Features corresponding to features of the above
mentioned first embodiment of FIGS. 1a to 1e have been
provided with the same reference numerals as used in FIGS.
1a to 1e. Only the parts that differ from the first embodiment
will be described below.

[0128] The fourth embodiment differs from the first
embodiment in that the extension region 11 is made very
short and its outer surface 13 is forming a rather large angle
(p with said longitudinal axis L.

[0129] FIGS. 5a to 5 depict an embodiment of a series of
abutments of the types described in FIGS. 1a to 4. The
reference numerals in the following description of FIGS. 5a
to 5/ may be referred to features described in FIGS. 1a to
4.
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[0130] FIGS. 5a to 5h depict a series of abutments
wherein the angle o formed between the outer surface 8 of
the post portion 5 and the outer surface 7 of the shoulder
portion 8 is constant for all abutments in said series. Further,
the longitudinal extension of a component support region 3
is constant between all abutments in said series.

[0131] Turning to FIGS. 5a to 5¢ only, these three abut-
ments further belong to a series in which the maximum
diameter A is constant for all abutments in said series.
Likewise, the three abutments of FIGS. 5d to 5f have a
common maximum diameter, and the two abutments of
FIGS. 5g to 5k have a common maximum diameter. The
abutments of FIGS. 5a to 5¢ have a maximum diameter of
4 mm, the abutments of FIGS. 5d to f have a maximum
diameter of 5 mm, and the abutments of FIGS. 5g and 5k
have a maximum diameter of 6 mm.

[0132] FIGS. 5a to 5h describe a series of abutments 1 for
connection of a dental component to an implant, each
abutment having a longitudinal axis L. and comprising an
implant contacting region 2, a component support region 3
and an extension region 11 there between 3, wherein

[0133] said extension region 11 presents an outer
surface 13 forming an angle ¢ with said longitudinal
axis L,

[0134] said shoulder portion 4 presents an outer sur-
face 7 tapering inwardly in a coronal direction and
forming an angle ¢ with said longitudinal axis L,

[0135] said post portion 5 extending coronally from
said shoulder portion 4 and presenting an outer
surface 8 tapering inwardly in a coronal direction
and forming an angle ¢ with said longitudinal axis L.
being less than the angle % formed by the outer
surface 7 of the shoulder portion 4 with said longi-
tudinal axis L, wherein,

[0136] said angle y; between the outer surface 7 of the
shoulder portion 4 and the longitudinal axis L. and
said angle ¢ between the outer surface 8 of the post
portion 5 and the longitudinal axis L are constant in
all abutments in said series,

[0137] whereas the angle ¢ between the outer surface
13 of said extension region 11 and said longitudinal
axis L varies between different abutments in said
series.

[0138] FIG. 6a is a perspective view of an embodiment of
an abutment replica 101, and FIG. 6b is a side view of the
same abutment replica 101.

[0139] The abutment replica 101 comprises a component
support region 103, an extension region 111 and an apical
region 102. The component support region 103 replicates the
component support region of an abutment 1, in this case an
abutment 1 of the type depicted in FIGS. 1a to 1e. Thus the
component support region 103 has a shoulder portion 104
with an outer surface 107 and a post portion 105 with an
outer surface 108. In addition, the post portion 105 includes
rotational locking means 1185.

[0140] In particular, the abutment replica 101 is provided
with component engagement means 109 replicating the
component engagement means 9 of the abutment 1.
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[0141] Also, the abutment replica 101 is provided with a
bore 130 extending from an apical end of the apical portion
102 to a position coronally of said component engagement
means 109. In this embodiment, the bore 130 is a blind bore,
but one could also consider having a bore extending all the
way through the replica 101.

[0142] The bore 130 becomes useful in situations where
the abutment replica 101 should be used for model making
of a modified standard abutment, as is described in more
detail in relation to FIGS. 11a to 114 below.

[0143] Insuch situations, a coronal part of the post portion
105 is cut off the abutment replica 101, leaving the remain-
ing abutment replica 101 with a through bore 130 extending
therethrough. The through bore 130 may be used for pouring
moulding material from the apical end of the replica 101 for
making a model of a modified abutment.

[0144] Thus, the abutment replica 101 is useful in pick-up
impression making, regardless of whether standard or modi-
fied abutments are used.

[0145] The use of the marking 20 of the abutment 1 of
FIGS. 14 to 1e, and the marking 120 on the abutment replica
101 will now be described. Preferably, there is provided a set
comprising an abutment 1 having a coronal abutment end 6
and a corresponding replica 101 having a coronal replica end
106, said abutment 1 being provided with a marking for
optional shortening of the abutment 1 at a first distance from
the coronal abutment end 6, wherein said replica 101 is
provided with a marking at a second distance from the
coronal replica end 106 being equal to or slightly less than
said first distance.

[0146] Such a set provides an alternative to other modi-
fication of the abutment. In case only a shortening of the
abutment 1 is desired, the dental technician may shorten the
abutment 1 at the marking 20. The replica 101 is provided
with a corresponding marking 120 at approximately the
same height as the marking of the abutment 1. Thus, the
dental technician need not use specific impression tech-
niques for capturing the modified shape of the abutment 1
when shortened, but can instead use standard techniques
only to capture the location of the abutment 1. When making
a master cast model, the replica 101 is shortened to the same
extent as were the abutment 1, and will thus faithfully
replicate the situation in the mouth.

[0147] Since it is difficult to cut off the abutment 1 and the
replica 101 exactly at the marking, the marking of the replica
101 may advantageously be made at a distance from the
replica end 106 being slightly less than the corresponding
distance on the abutment 1. This is to provide a small margin
for the dental technician when cutting of the components,
without risking that the abutment replica 101 turns out to be
shorter than the abutment 1.

[0148] The replica 101 and abutment 1 may each be
provided with several markings.

[0149] FIGS. 7a and 7b are perspective views of an
embodiment of an impression coping for pick up impression
making of a dental abutment attached to a dental implant.
FIG. 7c is a bottom view of the same impression coping,
FIG. 7d is a sectional view seen from the plane I-I in FIG.
7a, FIG. 7e is a sectional view seen from the plane 11-11 in
FIG. 7a, and FIG. 7f is a sectional view from the plane
I-1IT in FIG. 7a.
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[0150] The impression coping as described in FIGS. 7a to
7f comprises an abutment surrounding region 203 for seating
on an abutment 1. The abutment surrounding region 203 has
a coronal end 206 and an apical end 240, and is provided
with an inner wall 207, 208.

[0151] In this embodiment, the abutment surrounding
region 203 comprises a shoulder contacting portion 204
having an inner wall 207 and a post surrounding portion 205
having an inner wall 208. The shoulder contacting portion
204 is intended to be seated on a shoulder portion of a
corresponding abutment, whereas the post surrounding por-
tion 205 will surround a post portion of said abutment.

[0152] On the inner wall 208 of the post surrounding
portion 205, right at the transition between the post sur-
rounding portion 205 and the shoulder contacting portion
204, abutment engagement means 209 are provided for
releasable engagement with an abutment by linear displace-
ment of said impression coping in relation to said abutment.

[0153] Said abutment engagement means 209 is provided
closer to the apical end 240 of the abutment contacting
portion 203 than to the coronal end 206. Preferably, the
distance between said apical end 240 and the abutment
engagement means 209 is less than 50%, more preferred less
than 35%, most preferred less than 25% the distance
between the apical end 240 and the coronal end 206 of the
abutment surrounding region 203.

[0154] As related to the shoulder contacting portion 204,
a distance between said shoulder contacting portion 204 and
the abutment engagement means 209 is preferably less than
50% the distance between the shoulder contacting portion
204 and the coronal end 206 of the abutment surrounding
region 203, more preferred less than 30%, most preferred
less than 20%.

[0155] In this embodiment, the abutment engagement
means 109 comprises a rib extending around part of the
inner circumference of the inner wall 208 of the post
surrounding portion 205. The rib is interrupted by the
provision of flat surface functioning as a rotational lock 215
extending on the inner wall 208 of the post portion 205. It
is further interrupted where space forming surfaces 244 are
provided, said surfaces 244 being described further below.

[0156] The rib functions as a snap lock means when
cooperating with a corresponding groove of an engagement
means 9 on an abutment 1, realisably locking the impression
coping 201 in an axial direction on the abutment 1.

[0157] The inner wall 208 of the post contacting region
205 comprises surface regions having different purposes. A
first surface region is an abutment contact surface 243 for
contact with the abutment 1 when seated. A second surface
region is a space forming surface 244, that is spaced apart
from the abutment 1 when seated, forming an open space
between the abutment 1 and the space forming surface 244.

[0158] The abutment contact surface 243 serves to stabi-
lise the impression coping 201 when seated on an abutment
1, and to ensure that the impression coping 201 is correctly
positioned.

[0159] The space forming surface 244 serves to provide an
open space between the abutment 1 and the inner wall 208
of the impression coping 201. This is particularly useful
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when taking an impression of a modified standard abutment,
as is described in relation to FIGS. 11a to 114 below.

[0160] In a transversal section of the abutment surround-
ing region 203, a distance r1 from a longitudinal axis L of
the impression coping 201 to an abutment contact surface
243 is shorter then a distance r2 from said longitudinal axis
L to a space forming surface 244. This distinction is possible
since abutments 1 are usually symmetrical or close to
symmetrical around a longitudinal axis, why an asymmetri-
cal inner surface of the impression coping 201 generally
means that spaces between the impression coping 201 inner
surface and the abutment 1 will be provided when the
impression coping 201 is attached to the abutment 1.

[0161] Put another way, the space forming surface 244 is
a surface deviating from an outer contour of a corresponding
abutment, while the abutment contact surface 243 is a
surface following said outer contour.

[0162] Preferably, said space forming surface 244 may be
provided with a vent 245 for passage of air from said space
formed between the space forming surface 244 and a cor-
responding abutment, when the impression coping 201 is
seated on said abutment. When impression material is intro-
duced into at least part of said space, air may flow from said
space out through the vent 245, whereby air bubbles are
avoided and proper filling of the impression coping is
ensured.

[0163] In the embodiment of FIGS. 74 to 7f, the vent 245
is an opening in the wall of said impression coping. The vent
may also be provided by for example a perforation.

[0164] Advantageously, the space forming surfaces 244
are extending longitudinally along the inner wall 208 of the
post surrounding portion. As such they may form ducts for
air and sometimes impression material to flow through.
Vents 245 may be provided at the apical end of such ducts,
being the most advantageous location for ensuring that air is
let out, provided the impression material is filled from a
coronal end of the impression coping 201. Also, vents 245
may be dispersed over the space forming surfaces.

[0165] The wording of the terms “space forming sur-
face”244 and “abutment contact surface”243 is related to
when the impression coping 201 is seated on an unmodified
abutment. However, when taking an impression of a modi-
fied abutment, all of the abutment contact surface 243 will
probably not be in contact with the modified abutment. At
least a portion of the abutment contact surface 243 will most
likely not contact the customised abutment, due to the
modified shape thereof. In this case a composite space is
formed between the abutment and the inner wall of the
impression coping 201, said composite space being com-
posed by a space between the abutment contact surface 243
and the modified abutment and a space between said space
forming surface 244 and said modified abutment. Impres-
sion material may be introduced into the impression coping
201 and into the composite space formed between said
impression coping 201 and the modified abutment. Thus,
when removed from the abutment, the impression material
together with the impression coping will form an empty
space having an inner “modified” shape corresponding to the
shape of the modified abutment, said inner shape being
subsequently used for moulding a model of said modified
abutment.
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[0166] When the impression material is introduced into
said composite space, air may flow through the space formed
between said space forming surface 244 and said abutment
out through the vent 245, whereby air bubbles are avoided
and proper filling of the impression coping is ensured. The
space forming surface 244 thus provides an air duct for air
evacuation from said composite space.

[0167] Naturally, the abutment may alternatively be modi-
fied such that all of the abutment contact surface is still in
contact with the modified abutment, and the composite
space is related only to the space forming surfaces.

[0168] The abutment contact surfaces 243 is tapering
inwardly in a coronal direction, preferably forming an angle
less than 20°, more preferred less than 15° with a longitu-
dinal axis. In this case, said angle is 6°. Further, the abutment
contact surfaces form an angle with the shoulder contacting
portion 204, said angle being larger than 180°, preferably
220 to 230°.

[0169] The impression coping 201 is further provided with
a prolongation region 241 being provided coronally of the
abutment surrounding region 203. The prolongation region
241 serves to provide a larger area for the impression
material to attach to the impression coping 201. Further, it
facilitates handling of the impression coping 201. For better
retention of the impression material, the prolongation region
241 is provided with laterally extending retention elements
242.

[0170] The impression coping may preferably be made of
a plastic material. Such a plastic material may be selected so
as to provide sufficient elasticity to allow formation of a snap
lock means, but not being easily deformable so that the
stable transfer of location of an abutment during impression
making is not impaired.

[0171] In FIGS. 8z and 8b an abutment 1 is shown as
attached to a dental implant 401 implanted in bone tissue
500. An impression coping 201 is connected to the abutment
1. Both FIG. 8a and FIG. 8b are cross-sectional views, FIG.
8b being taken through the plane b-b in FIG. 8a.

[0172] The abutment 1 is of the type described in FIGS.
la to le, and the impression coping 201 of the type
described FIGS. 7a to 7f. The reference numerals used in the
descriptions of the abutment 1 and the impression coping
201 will be used in the following, although they are not set
out in FIGS. 8a and 8b for lack of space.

[0173] The abutment 1 is connected to the dental implant
401 via the implant contacting region 2 of the abutment. The
threaded shaft 16 is threaded into internal threads of a
coronal bore of the implant. The coronal contact portion 12
of the implant contacting region 2 is in sealing contact with
a conical portion of said coronal bore of the implant 401.

[0174] The extension region 11 of the abutment is extend-
ing from implant coronal end through the gingival tissue
501. The outer diameter of the abutment is increasing from
the implant contacting region 2 to a maximum diameter A at
the coronal end of the extension region 11.

[0175] The component support region 3 with the shoulder
portion 4 and the post portion 5 is extending above the
gingival tissue 501. The component engagement means 9 is
provided at the transition between the shoulder portion 4 and
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the post portion 5, thus coronally of both the maximum
diameter A of the abutment 1, and of the shoulder portion 4.

[0176] The impression coping 201 is realisably locked to
the component engagement means 9 of the abutment 1 by its
own abutment engagement means 209. As seen in FIGS. 8a
and 8b, the maximum diameter of the impression coping 201
is about as large as the maximum diameter A of the abutment
1. The impression coping 201 is thus easily connectable to
the abutment 1 without risk of damaging the mucosal tissue
surrounding the abutment. This would also be the case if the
mucosal tissue were somewhat thicker, extending further
coronally on the abutment.

[0177] InFIG. 8q it is seen that the space forming surfaces
244 of the impression coping 201 is spaced from the
abutment 1. The spaces thus provided form ducts extending
from the coronal end of the through passage 217 of the
impression coping 201 along the side of the abutment and to
the vents 245. In FIG. 8b, the abutment contact surfaces 243
iS seen to contact the abutment 1, providing support and
guidance for said impression coping 201.

[0178] FIGS. 9a to 9b are perspective views of another
component that may be connected to an abutment as shown
in FIGS. 1a to 1le. The component is an abutment carrier
301, having an apical abutment contact portion and a coronal
extension portion having a ribbed outer surface to facilitate
gripping of the component. The abutment carrier 301 may be
attached to the abutment for facilitating handling and attach-
ment of the abutment to an implanted fixture.

[0179] FIGS. 10a to 10b describes pick-up impression
making and model forming when using a standard abutment
1.

[0180] In FIG. 104, two dental implants 401 are shown as
implanted flush with bone tissue 500 at an implantation site
between adjacent teeth.

[0181] In FIG. 105, it is illustrated how an abutment 1 is
screwed into each of the implants 401 using an abutment
carrier 301. The abutment 1 is attached to the carrier 301
before being brought to the implantation site. The dental
surgeon initially screws the abutment 1 into the implant 401
holding the carrier 301. Thereafter, the carrier 301 is
removed, and the abutment 1 may optionally be further
tightened to the implant 401 using a wrench.

[0182] In FIG. 10c, it is illustrated how impression cop-
ings 201 are attached onto the abutments 1 using the
component engagement means 9 of the abutment 1 and the
abutment engagement means 209 of the impression coping
201. Optionally, impression material may be introduced into
the impression coping 201. However, since a standard
abutment 1 is used, this is not necessary.

[0183] In FIG. 104, impression material 600 has been
applied, embedding the impression copings 201 in the
impression material 600. The impression material 600 is let
to harden so as to mimic the shape of the teeth adjacent the
impression site and attach to the impression copings 201.

[0184] In FIG. 10e, the impression material 600 has been
removed from the implantation site, bringing the impression
copings 201 along embedded in the material 600.

[0185] In FIG. 10f it is depicted how standard abutment
replicas 101 are introduced into the impression copings 201
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attached in the impression material. Due to engagement
means and rotational locking means on the abutment repli-
cas 101 and impression copings 201, respectively, the abut-
ment replicas 101 are placed in the impression copings 201
in a position corresponding to the initial position of the
abutments 1 in the impression copings 201.

[0186] In FIG. 10g, mould material 700 has been applied
to the impression material 600.

[0187] Finally, in FIG. 104, the impression material 600
and the impression copings 201 have been removed. The
moulding material 700 now form a model of the implanta-
tion site with the adjacent teeth, and with the abutment
replicas 101 corresponding to the abutments 1 at the actual
implantation site. Using this model, a proper prosthesis or
crown may be manufactured and adjusted, for later instal-
lation on the proper abutments 1 at the installation site.

[0188] FIGS. 1la to 11/ describe pick-up impression
making and model forming when using a modified abutment
1.

[0189] In FIG. 114, two dental implants 401 are shown as
implanted flush with bone tissue 500 at an implantation site
between adjacent teeth.

[0190] In FIG. 115, it is illustrated how abutments 1 are
screwed into the implants 401 using abutment carriers 301.
The abutment 1 is attached to the carrier 301 before being
brought to the implantation site. The dental surgeon initially
screws the abutment 1 into the implant 401 holding the
carrier 301. Thereafter, the carrier 301 is removed, and the
abutment 1 may optionally be further tightened to the
implant 401 by using a wrench.

[0191] Thereafter, the standard abutments 1 are modified
for example as shown by removing a part of the coronal
portion of the abutment 1. The remaining portion is a
modified abutment 1'.

[0192] In FIG. 1lc, it is illustrated how impression cop-
ings 201 are attached onto the modified abutments 1' using
the component engagement means of the modified abut-
ments 1' and the abutment engagement means of the impres-
sion copings 201, respectively. Since the abutments 1' are
modified, it is necessary to introduce impression material
600' into the impression copings 201. The impression mate-
rial 600' may advantageously be introduced through the
coronal end of the through passage of the coping. When
introducing impression material 600' through the coronal
end of the through passage, air may flow through the spaces
formed by the space forming surfaces 244 of the impression
coping 201 and out of the vents 245, whereby air bubbles or
inadequate filling of the impression coping 201 is avoided.
If properly introduced, the impression material 600' together
with part of the abutment contact surfaces 243 of the
impression coping 201 will form an open space correspond-
ing to the shape of the modified abutment 1'.

[0193] In FIG. 11d, impression material 600 has been
applied, embedding the impression copings 201. The
impression material 600 is let to harden so as to mimic the
shape of the teeth adjacent the impression site and attach to
the impression copings 201.

[0194] In FIG. 1le, the impression material 600 has been
removed from the implantation site, bringing the impression
copings 201 along.
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[0195] In FIG. 11f it is depicted how a coronal portion is
cut off a standard abutment replica 101, so as to reveal a bore
passing through the remaining part of the replica 101'. The
remaining part is referred to as a cut-off replica 101'. Cut-off
replicas 101' are introduced into the impression copings 201
embedded in the impression material using component
engagement means 109. Thereafter, mould material 700' is
filled through the bore in the cut-off replica 101' into the
open space formed by the impression material 600' inside
the impression coping 201" and part of the abutment contact
surfaces 243 of the impression coping 201.

[0196] In FIG. 11g, further mould material 700 has been
applied to the impression material 600.

[0197] Finally, in FIG. 114, the impression material 600
and the impression copings 201 have been removed. The
moulding material 700 now forms a model of the implan-
tation site with the adjacent teeth. The moulding material
700' that was filled through the cut-off replicas 101' repli-
cates the upper part of the original modified abutments 1'.
However, shoulder parts of the cut-off replicas 101" corre-
spond to the shoulder parts of the original abutments 1 at the
implantation site.

[0198] Using this model, a proper prosthesis or crown may
be manufactured and adjusted, for later installation on the
proper abutments 1 at the installation site.

[0199] 1t should be noted how the same abutments,
impression copings and abutment replicas may be used both
for the standard and the modified procedure.

[0200] Other alternatives and embodiments may be con-
sidered within the scope of the enclosed patent claims. For
example, more than one component engagement means may
be arranged on the abutment. In that case, there could
possibly be a second component engagement means being
provided coronally of the first component engagement
means, although said second component engagement means
may be destroyed when modifying the abutment. This could
still be a functional alternative, providing said first compo-
nent engagement means would provide the necessary com-
ponent coupling function. The same applies for the abutment
engagement means of the impression cap.

[0201] Also, the components described may possibly be
consisting of two or more interconnected parts. However,
the unitary embodiments described herein are preferred.

[0202] The construction of engagement means and rota-
tional locking means may also be varied, as may the outer
shape of for example the impression coping, the connection
to an implant of the abutment or the apical portion of the
abutment replica.

[0203] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.
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What is claimed is:

1. An abutment for connection of a dental component to

an implant, comprising:

an implant contacting region; and

a component support region, said component support
region having a maximum diameter and comprising:

a shoulder portion presenting a maximum shoulder
diameter and an outer surface tapering inwardly in a
coronal direction of said shoulder portion from said
maximum shoulder diameter;

a post portion extending coronally from said shoulder
portion to a coronal end of the abutment and pre-
senting an outer surface forming an angle less than
180° with said outer surface of said shoulder portion;
and

a component engagement arranged for releasable con-
nection of the dental component to said abutment by
linear displacement of the dental component in rela-
tion to the abutment, said component engagement
being provided at said post portion, at a position
being closer to said shoulder portion than to said
coronal end.

2. An abutment for connection of a dental component to

an implant, comprising:

an implant contacting region; and

a component support region, said component support
region having a maximum diameter and comprising:

a shoulder portion presenting an outer surface;

a post portion extending coronally from said shoulder
portion to a coronal end of the abutment and pre-
senting an outer surface forming an angle less than
180° with said outer surface of said shoulder portion;
and

a component engagement arranged for releasable con-
nection of the dental component to said abutment by
linear displacement of the dental component in rela-
tion to said abutment, said component engagement
being provided at said post portion, at a position
being closer to said shoulder portion than to said
coronal end and coronally spaced from said maxi-
mum diameter.
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3. An abutment for connection of a dental component to
an implant, comprising:
an implant contacting region; and

a component support region, said component support
region having a maximum diameter and comprising:

a shoulder portion presenting an outer surface;

a post portion extending coronally from said shoulder
portion to a coronal end of the abutment and pre-
senting an outer surface forming an angle less than
180° with said outer surface of said shoulder portion,
wherein the outer surface of said post portion tapers
inwardly in a coronal direction of said post portion
from a maximum post diameter; and

a component engagement arranged for releasable con-
nection of the dental component to said abutment by
linear displacement of the dental component in rela-
tion to said abutment, said component engagement
being provided at said post portion, at a position
being closer to said shoulder portion than to said
coronal end.

4. An impression coping for pick up impression making of
a dental abutment attached to a dental implant, comprising:
an abutment surrounding region, for surrounding said

abutment, said abutment surrounding region having a
coronal end and an apical end, and having an inner wall
provided with an abutment engagement arranged for
releasable engagement with the abutment by linear
displacement of said impression coping in relation to
said abutment, said abutment engagement being
located closer to said apical end than to said coronal
end,

wherein said abutment surrounding region comprises an
apical portion having an inner wall and a post surround-
ing portion extending coronally from said apical por-
tion and presenting an inner wall forming an angle
larger than 180° with said inner wall of said apical
portion, wherein said abutment engagement is provided
at the post surrounding portion, at a position being
closer to the apical portion than to the coronal end of
the abutment surrounding region.

5. The impression coping according to claim 4, wherein
said apical portion is a shoulder contacting portion.

6. An abutment replica, comprising a component support
region having an outer shape of the component support
region of the abutment according to claim 1, including a
replicated component engagement.

7. A set comprising the abutment according to claim 1 in
combination with the dental component.
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