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(57) Abstract: A process for producing a connector (1) for
connecting a dental implant (2) with a dental prosthesis,
wherein said connector (1) comprises a body portion (11)
at whose one end a prosthesis attachment structure (13)
and at whose opposite end an implant attachment structure
(12) are configured, comprises the following steps: collect-
ing implant position data defining the position and align-
ment of the dental implant (2) inserted in a jaw (3); deter-
mining prosthesis position data defining the target position
and target alignment of the prosthesis attachment structure
(13) of the connector (1); and forming said connector (1)
using the implant position data and the prosthesis position
data, wherein said body portion (11) is configured such
that the prosthesis attachment structure (13) is arranged in
the target position and target alignment when said connec-
tor (1) is attached to the dental implant (2) by means of the
implant attachment structure (12). When forming the con-
nector, the prosthesis attachment structure (13) is config-
ured as part of a snap- engagement connection. It is possi-

2 /l \\ ble with the process according to the invention that the tar-

/ b§§ get position and target alignment of the prosthesis attach-

/ 21 \\§ ment structure (13).0f the.connec.tor (1) can be determined

3 J i such that inaccuracies during the implantation of the dental

Fig. 3 implant (2) can be compensated for. It is possible with said
process to produce an individual connector (1) which com-
prises a body portion (11) configured so as to be adapted

to the exact target position of the dental prosthesis. The length of the connector (1), for example, can be configured so as to be
adapted to the position and alignment of the dental implant (2) implanted into a jaw as well as to the target position and target
alignment of the prosthesis attachment structure (13). Thus, with such an individual connector (1) it is possible to mount the den-
tal prosthesis in a relatively efficient, easy way without the prosthesis attachment structure (13) being subject to increased strain.
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Abutment for connecting a dental implant with a dental prosthesis and

production thereof

Technical field

The invention relates to a process, a milling device for carrying out the process, a
computer program for controlling the milling device as well as a connector. Such
processes can be used for producing a connector for connecting a dental implant with a
dental prosthesis wherein the connector comprises a body portion at whose one end a
prosthesis attachment structure and at whose opposite end an implant attachment
structure are configured. Such connectors can further be used for connecting a dental
implant with a dental prosthesis, said dental implant comprising a body portion at whose
one end a prosthesis attachment structure and at whose opposite end an implant

attachment structure are configured.
Prior art

In dentistry, damaged or diseased teeth are nowadays regularly replaced with artificial
dentures. Such dentures can be configured in various ways as partial or full dentures as
well as fixed or removable dentures. Dentures often comprise a dental implant, a
connector or abutment, respectively, and a dental prosthesis. When replacing a tooth, the
dental implant is engrafted as an artificial root of the tooth at a target place in a jaw bone.
To this end, the jaw bone is partially treated in advance in that, for example, bone
substance is built (osseosynthesis) or replaced with artificial tissue and/or in that a drill
hole is provided at the target place in the jaw bone. Then, the dental implant is generally
screwed into the jaw bone, for example via its screw thread, as an enossal dental implant
or it is just put into it. Within typically three to six months, the dental implant and the

surrounding jaw bone unite to form a tight and strong carrier unit. This process is referred
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to as osseointegration. Dental implants are typically made of titanium or also of ceramic

materials.

The connector or abutment, respectively, of the denture is put onto the engrafted dental
implant, wherein nowadays a plurality of connection mechanisms are used for connecting
the dental implant with the abutment. Nowadays, abutments are, for example, screwed
into a dental implants and, for this purpose, the dental implants have internal threads as
implant attachment means and the abutments have corresponding external threads. Then,
the dental prosthesis is placed onto the abutment, wherein again a plurality of different
connection mechanisms are used nowadays. US 6,299,447 B1, for example, describes a
snap-engagement system as connection mechanism in which the abutment comprises a
female part as prosthesis attachment means and the dental prosthesis comprises a
corresponding male part. In addition to the disclosure of US 6,299,447 B1, its patentee
distributes standard snap-engagement connection systems marked with the term

“Locator”.

The structure of an exemplary connector or abutment 10 comprising a male part 130 of a
snap-engagement connection system as well as an associated dental implant 20 is shown
in Fig. 1 and Fig. 2. In addition to the male part 130, the abutment 10 comprises a body
portion 110 and a screw cylinder 120 having an external thread. The screw cylinder 120
is screwed in a hollow cylinder 230 of the dental implant 20 having an internal thread
corresponding to the external thread of the screw cylinder 120 so that the abutment 10
and the dental implant 20 are firmly connected with each other. The dental implant 20
comprises a conical body 210 having an external thread 220 and being engrafted into a
jaw bone 30 of a patient. The male part 130 comprises an intermediate portion 1320
adjoining the dental implant 20 and being surrounded by the gum or gingiva 40, and a
snap-in portion 1310 projecting outwardly beyond said intermediate portion 1320. The
male part 130 centrally comprises an opening 1330 through which a turning tool can grip
into a corresponding holder 1210 of the abutment 10 and screw the abutment 10 and the
dental implant 20 together. The abutment 10 and the dental implant 20 comprise a

common central axis 50.
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A problem often arising today in connection with a denture as described above results
from the fact that the position of the dental implant decisively influences and partly
predetermines the position and place of the connector and of its prosthesis attachment
means. However, since the exact position of the dental implant depends on various
factors, such as, for example, on the condition of the jaw bone, on the course of a possible
osseosynthesis and in particular also on an exact insertion of the dental implant, it is
regularly not easily possible nowadays to set dental prostheses exactly at a desired target
position and in a desired target alignment and to connect them with an associated

connector.

This problem is of additional relevance in case of dental prostheses which are intended,
for example, for replacing several teeth and which are connected with the jaw bone via
several dental implants. It is essential for such a denture that the dental implants as well
as the abutments put onto them are arranged in a target position as precisely as possible.
In particular, the prosthesis attachment means of the abutments put onto the dental
implants typically should be arranged in a way as parallelized with respect to each other
as possible in order to enable an easy, stable and long-term connection of the dental
prosthesis with the abutments. As described above, however, it is not always possible to
position dental implants with sufficient precision and in particular it may even be

impossible to engraft them in a parallelized way due to the conditions in the jaw bone.

 In order to overcome problems with regard to the disparallel arrangement of dental

implants, shaping abutments according to the conditions present in a jaw is known today.
E.g., in DE 103 00 301 A1 a method for automatically creating a dental superstructure for
joining to an implant based on a digital model description of the shape is shown. Thereby,
the actual clinical situation is recorded in the form of digital data. This situation is
analyzed and implant axes are determined. An optimal shape of the superstructure is
calculated while taking a set of structural rules into account and individual parts are
produced from a blank based on the digital data. For being connected to a crown or a
prosthesis rack, the superstructure has a shoulder passing over in a cone. In use, the
crown or rack is connected to the superstructure by clamping or friction forces applied by

a counter-part in the crown or rack having a slightly different geometry than the cone of
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the superstructure. However, such clamping can be cumbersome due to difficulties in
adjusting a suitable connection force between the superstructure and the crown or rack. In
particular, when being intended for frequent removal and insertion such clamping can be
inconvenient or even not suitable. Furthermore, the friction between the superstructure
and the crown or rack can cause stress to the involved portions such that the clamping
force changes over time requiring adaptations or replacement of the superstructure or the

crown or rack.

Furthermore, since the prosthesis attachment means often are not arranged in a way
sufficiently parallelized with respect to each other, nowadays some connection
mechanisms for connecting dental prostheses with abutments permit a compensation for
diverging dental implants to a certain extent. The male parts and/or female parts of snap
engagement systems of the kind described above may comprise, for example, deformable
caps or inserts made, for example, of polyamide and in particular of polyhexamethylene
adipic acid amide. Although snap-engagement systems comprising such caps or inserts
permit a compensation for axial divergences of dental implants engrafted in a disparallel
way to some limited extent, so much strain is put on the caps or inserts that they regularly
have to be exchanged, which may be time-consuming and expensive. Furthermore,
mounting the dental prosthesis onto dental implants engrafted in a disparallel way may

lead to undesired irritations.

Therefore, the present invention is based on the problem of providing a process or system
by means of which dental prostheses can be inserted and removed in a relatively easy,
efficient way and by means of which deviations from an exact position intended for a

dental implant can be compensated for.

Description of the invention

The problerri is solved according to the invention by a process as it is defined by the
features of claim 1 as well as by a milling device as it is defined by the features of claim
15, a computer program as it is defined by the features of claim 16 and a connector as it is

defined by the features of claim 17. Advantageous embodiments of the process, milling
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device, computer program and connector according to the invention are also described

hereinbelow.

The gist of the invention is the following: A process for producing a connector or
abutment for connecting a dental implant with a dental prosthesis, wherein the connector
comprises a body portion at whose one end a prosthesis attachment structure and at
whose opposite end an implant attachment structure are configured, comprises the
following steps: collecting implant position data defining the position and alignment of
the dental implant inserted in a jaw; determining prosthesis position data defining the
target position and target alignment of the prosthesis attachment structure of the
connector; and forming the connector using the implant position data and the prosthesis
position data, wherein the body portion is configured such that the prosthesis attachment
structure is arranged in the target position and target alignment when the connector is
attached to the dental implant by means of the implant attachment structure. Connectors
of the described type are often also referred to as abutments and these two terms are used
alternatively herein. The position and alignment of the dental implant inserted in the jaw
corresponds in particular to the position and alignment of the dental implant engrafted in
a jaw bone. The determination of the prosthesis position data can be carried out, for
example, by calculation on the basis of jaw data or in particular also online with the help
of a computer. In this connection, data about the oral cavity and in particular the
respective jaw can be combined with the implant position data and illustrated, and the
dental prostheses can be virtually inserted into this illustration so that the prosthesis
position data are thus determined. The one end and the opposite end of the body portion
of the connector can correspond to the longitudinal ends of the body portion of the

connector.

It is possible with the process according to the invention that the target position and target

alignment of the prosthesis attachment structure of the connector can be determined such

that the dental prosthesis can be exactly positioned and aligned in the patient's oral cavity

even if there are inaccuracies with respect to the position and alignment of the engrafted
or implanted dental implant. To this end, in particular an individual connector for the

patient is produced with the process according to the invention, said connector
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comprising a body portion configured so as to be adapted to the exact target position and
alignment of the dental prosthesis. The length of the connector, for example, is
configured so as to be adapted to the position and alignment of the dental implant
implanted into a jaw as well as to the target position and alignment of the prosthesis
attachment structure and thus also of the dental prosthesis. Thus, with such an individual
connector it is possible to mount the dental prosthesis in a relatively efficient, long-term,
easy and stable way without the prosthesis attachment structure being subject to increased
strain. Furthermore, such an individual connector can also be produced independently

from the type of the engrafted implant.

When forming the connector, the prosthesis attachment structure is configured as part of
a snap-engagement connection, preferably as a male part thereof. The prosthesis
attachment structure may also be configured as a female part. The dental prosthesis
correspondingly comprises the female or male part. With such a snap-engagement
connection, it is possible to connect the dental implant with the one or more connectors in
a relatively reliable and easy way. Thus, the method according to the invention allows for’
providing a connector with which deviations from an exact position intended for a dental
implant can be compensated and with which convenient, safe and efficient insertion and

removal of the dental prosthesis is possible in use.

Said female or male part of the connector may comprise various materials and be
configured for one of various possible known snap-engagement connection systems. Said
female or male part can be configured in particular so as to be adapted to a standard snap-
engagement connection system, wherein specific elements thereof, such as, for example,
inserts or caps, can be adapted. Thereby, the male part preferably has a cylindrical
intermediate portion and a catching portion outwardly radially projecting beyond the
intermediate portion. With such a comparably simple arrangement of the male part a
comparably convenient and safe releasable connection of the connector to the dental
prosthesis can be provided. Further, a screw hole extending through the body portion in
its longitudinal direction which transitions into a hollow-cylindrical opening of the male
part is preferably configured when forming the connector. Such a screw hole allows for

connecting the connector to the dental implant via screw. Thereby, a diameter of the
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opening is preferably configured to be greater than a diameter of the screw hole such that
a step is formed as a screw head limit stop at the transition from the screw hole to the
opening. By means of such a screw head limit stop, the connector can efficiently be

pressed onto the dental implant by a screw.

Preferably, the implant position data define the position and alignment of a further dental
implant implanted in the jaw and the prosthesis position data define the target position
and the target alignment of a prosthesis attachment structure of a further connector
associated to the further dental implant and corresponding to the connector, wherein the
prosthesis attachment structure of the connector and the prosthesis attachment structure of
the further connector are arranged so as to be parallelized with respect to each other when
the connector is connected with the dental implant and the further connector with the
further dental implant. In this connection, "parallelized" relates to the alignment of the
prosthesis attachment structure relative to the dental prosthesis which is connectable with
the several connectors. Corresponding to the described further dental implant, further
additional dental implants can be incorporated in the proceedings, depending on how
many dental implants are appropriate for the fixation of the dental prosthesis to the jaw.
The described parallelization can be of decisive relevance for a high comfort for the
patient with respect to the handling and the hygiene friendliness of the denture. In
particular, undesired irritations can be reduced or avoided. Moreover, the described
parallelization can avoid early wear or excessive strain of the prosthesis attachment
structure of the connector and/or the respective attachment structure of the dental
prosthesis. Besides, when a snap-engagement connection system is used as the prosthesis
attachment structure, it is possible to reduce the number of different inserts or caps
enabling a compensated connection, in particular from about six different inserts or caps

to about three different inserts or caps.

Advantageously, the body portion of the connector is configured in a bent way when
forming the connector. Such a bent configuration comprises all embodiments not
extending along a straight axis. It comprises, for example, sinuously curved

configurations and in particular also kinked configurations. Axial divergences of several
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dental implants can be simply compensated and made up for with such bent

configurations.

Preferably, the implant position data are collected by means of a scan technology. Such
scan technologies, in which in particular appropriate scanners such as laser scanners are

used, enable a precise and fast collection of the implant position data.

The implant position data advantageously comprise data concerning the configuration of
a connector attachment structure of the dental implant, wherein, when forming the
connector, the implant attachment structure of the connector is configured so as to
corresponding to the connector attachment structure of the dental implant. With such a
process, the connector can be appropriately configured independently from the connector
attachment structure of the dental implant. In particular, it is thus also possible that
standard implants can be used and that the individual connector is flexibly configured

with an appropriate implant attachment structure.

The connector attachment structure of the dental implant advantageously comprises an
internal thread, wherein, when forming the connector, the implant attachment structure of
the connector is configured with a screw hole extending‘ /through the body portion. The
"screw hole extending through the body portion" comprises in this connection
arrangements in which the body portion of the connector has a drill hole extending
completely through it in its longitudinal direction from the implant attachment structure
to the prosthesis attachment structure as well as arrangements in which the screw hole
starts at the implant attachment structure and then breaks through the outer edge of the
body portion before the prosthesis attachment structure. This second arrangement can be
provided in particular in case of a distinct inclination angle of the prosthesis attachment
structure with respect to the longitudinal axis of the connector, whereby, however, the
functionality of the prosthesis attachment structure is not decisively impaired. With such
a screw hole, the connector can be reliabiy connected with the dental implant relatively
easily via a screw or screw-like element. When forming the connector, the implant
attachment structure of the connector is preferably configured with a screw head limit

stop adjoining the screw hole. Via such a screw head limit stop, the connector can be
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reliably pressed against the dental implant in an easy manner by means of the screw head

of the screw connected with the dental implant.

Preferably, the connector is formed by means of a milling process. Such milling
processes enable a fast, precise and cost-efficient production of the individual connector.
In particular, the milling process can be a CAD/CAM milling process. "CAD" relates to a
computer-aided design and "CAM" relates to a computer-aided manufacturing process. In
the milling process, the connector is advantageously milled from a base block, wherein
the base block comprises titanium, a ceramic material such as zirconium dioxide, a plastic
material such as acrylate or polyamide, a cobalt-chromium combination or a mixture

thereof.

Another aspect of the invention relates to a milling device for carrying out the above
described process. The milling device, such as, for example, a CAD/CAM milling device,
comprises an interface structure, an input structure and a milling structure, wherein the
interface structure is configured to collect the implant position data, wherein the input
structure is configured to determine the prosthesis position data, and wherein the milling
structure is configured to form the connector. The interface structure can be in particular
configured to accept implant position data from a scanner. The input structure can also be
an interface, for example, to a personal computer, an input mask or a guided visual input.
The above described process can be simply and efficiently carried out with such a milling

device.

A further other aspect of the present invention relates to a computer program for
controlling a milling device of the type described above, in particular a CAD/CAM
milling device. The computer program comprises a control structure configured to control
the milling structure of the milling device such that the connector is formed taking into
account the implant position data collected via the interface structure and the prosthesis
position data determined via the input structure. With such a computer program, a
programmable appropriate milling device can be efficiently configured for carrying out

the process according to the invention.
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A further other aspect of the invention relates to a connector for connecting a dental
implant with a dental prosthesis, said connector comprising a body portion at whose one
end a prosthesis attachment structure and at whose opposite end implant attachment
structure are configured. The body portion is individually configured so as to be adapted
to the position and alignment of the dental implant implanted into a jaw and to a target
position and target alignment of the prosthesis attachment structure for the purpose of
arranging the dental prosthesis as intended. In this connection, "individual" in particular
relates to the length of the body portion and to the bent configuration of it. The connector
makes it possible to compensate for inaccuracies during the implantation of the dental
implant. In particular it can comprise a body portion configured so as to be adapted to the
exact target position of the dental prosthesis. The length and the curvature of the
connector can be configured, for example, so as to be adapted to the position and
alignment of the dental implant implanted in a jaw as well as to the target position and
target alignment of the prosthesis attachment structure. Thus, with such an individual
connector it is possible to mount the dental prosthesis in a relatively efficient, long-term,
easy and stable way without the prosthesis attachment structure being subject to increased
strain. The prosthesis attachment structure of the connector is configured as part of a
snap-engagement connection, preferably as the male part thereof. The prosthesis
attachment structure may also be configured as a female part. The dental prosthesis
correspondingly comprises the female or male part. With such a snap-engagement
connection, it is possible to connect the dental implant with the one or more connectors in

a relatively reliable and easy way.

Preferably, the male part has a cylindrical intermediate portion and a catching portion
outwardly radially projecting beyond the intermediate portion. The implant attachment
structure preferably comprises a screw hole extending through the body portion in a
longitudinal direction and a screw head limit stop. The "screw hole extending through the
body portion" comprises in this connection again arrangements in which the body portion
of the connector has a drill hole extending completely through it in its longitudinal
direction from the implant attachment structure to the prosthesis attachment structure as
well as arrangements in which the screw hole starts at the implant attachment structure

and then breaks through the outer edge of the body portion before the prosthesis
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attachment structure. With such a screw hole, the connector can be reliably connected
with the dental implant relatively easily via a screw or screw-like element. The screw
hole preferably transitions into a hollow-cylindrical opening of the male part. Preferably,
a diameter of the opening is configured to be greater than a diameter of the screw hole
such that a step is formed as the screw head limit stop at the transition from the screw
hole to the opening. The connector comprises preferably a screw which is adapted to the
screw hole and the screw head limit stop and which is made of titanium, a chromium-
cobalt alloy or a gold alloy and comprises a surface coating for preventing the screw from
releasing. Although the screw is preferably made of such a material and provided with
such a surface coating, it can also be made of any other appropriate material and/or
comprise no such surface coating. Preferably, the connector can be reliably connected

with the dental implant by means of such a screw.

Brief description of the drawings

In the following, the invention is described in more detail with reference to the attached

drawings and on the basis of embodiments, wherein

Figure 1  shows a schematic cross-sectional view of a prior art connector and of a
dental implant arranged in a jaw;

Figure 2  shows a schematic view onto the connector of Figure 1;

Figure 3 shows a schematic cross-sectional view of an embodiment of a connector
according to the invention and of a dental implant arranged in a jaw; and

Figure 4  shows a schematic view onto the connector of Figure 3.

Way(s) for carrying out the invention

In the following description, specific expressions are used for practical reasons and are
not to be understood as being restrictive. The terms "right", "left", "bottom" and "top"
refer to directions in the drawing to which reference is made. The terms "inwardly" and

"outwardly" refer to directions towards or away from the geometrical center of the
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denture and named parts thereof. The terminology comprises the terms explicitly

mentioned above, derivations thereof and terms having a similar meaning.

Figure 3 shows a cross-section of an embodiment of an individual connector 1 or
abutment according to the invention. The connector 1 comprises an elongate body portion
11 surrounded by a patient's gum or gingiva 4 and a male part 13 having a cylindrical
intermediate portion 132 and a catching portion 131 outwardly radially projecting beyond
the intermediate portion 132. A screw hole 111 extends through the body portion 11 in its
longitudinal direction and towards the top said screw hole transitions into a hollow-
cylindrical opening 133 of the male part 13. The diameter of the opening 133 is
configured to be greater than the diameter of the screw hole 111 so that a step 112 is
formed as a screw head limit stop at the transition from the screw hole 111 to the opening

133.

The connector 1 comprises an implant attachment structure 12 via which it is firmly
connected with a dental implant 2. The dental implant 2 comprises a conical body 21 at
whose outside a thread or toothing 22 is arrénged and which is engrafted or implanted
into a patient's jaw bone 3. The dental implant 2 further comprises a connector
attachment structure having a central hollow cylinder 23 with an internal thread and a
hollow conical fitting portion 24. The connector 1 further comprises an implant
attachment structure 12 comprising a screw with a cylindrical screw body 121 and a
screw head 122 as well as a conical fitting portion 123 of the body portion 11. The
connector 1 is firmly connected with the dental implant 2 in that the fitting portion 123 of
the body portion 11 is inserted into the fitting portion 24 of the dental implant 2 and in
that the screw is arranged in a way extending through the screw hole 111 in such a way
that the bottom portion of the screw body 121 is screwed into the hollow cylinder 23 of
the dental implant 2 and that the screw head 122 at the top rests on the step 112 so that

the connector 1 is pressed against the dental implant 2.

The dental implant 2 comprises a central implant axis 51, which is configured in the
longitudinal direction and along which the implant attachment structure 12 of the

connector 1 is also arranged. The connector 1 further comprises a prosthesis axis 52,
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along which the male part 13 of the connector 1 is arranged and along which also a
female part of an associated dental prosthesis is to be correspondingly arranged. The
implant axis 51 is at an angle with respect to the prosthesis axis 52 and, in order to make
this possible, the body portion 11 of the connector 1 is configured in a correspondingly

bent or kinked way.

Figure 4 shows a top view onto the connector 1 in the direction of the implant axis 51,
wherein no screw is arranged in the screw hole 111. Due to the bent configuration of the
body portion 11, the intermediate portion 132 of the male part 13 can be seen on the left
side. Furthermore, Figure 4 shows the engagement portion 131 and the opening 133 of
the male part 13 as well as the step 112. As at best apparent from the combination of
Figure 3 and Figure 4, the screw can be operated through the opening 133 of the male
part 13 by means of an appropriate screw driver. For the purpose of mounting the dental
prosthesis, a female part of the dental prosthesis is pressed onto the male part 13 of the
connector 1 such that the engagement portion 131 of the male part 13 snaps into a

corresponding receiving portion of the female part.

For the purpose of producing the connector 1 according to the invention, implant position
data defining the position and alignment of the dental implant 2 implanted in the jaw
bone 3 are collected with a scanner. To this end, in particular a commercially available
laser scanner can be used. Furthermore, prosthesis position data are determined taking
into account the conditions in the patient's oral cavity and taking into account the dental
prosthesis to be implanted and in particular to be attached to the jaw bone 3 via several
dental implants 2. The target position and target alignment of the male part 13 of the
connector 1 are defined with these prosthesis position data. The determination of the
prosthesis position data can in particular be made online with the help of a computer. To
this end, for example, a commercially available personal computer can be used on which
a computer program suitable therefor is carried out. The connector 1 is then milled or
formed from a titanium block or a similar appropriate block by means of a milling device
according the invention, in particular a CAD/CAM milling device, using the implant
position data and the prosthesis position data. The body portion 11 of the connector 1 is

configured so as to have such a length and curvature that the male part 13 is arranged in



10

15

20

25

30

WO 2011/027230 PCT/IB2010/003382

14

the target position and target alignment when the connector 1 is attached to the dental

implant 2 by means of the implant attachment structure 12.

Although the invention is illustrated and described in detail on the basis of the Figures
and the corresponding description, this illustration and this detailed description are to be
understood to be illustrative and exemplary and not as restricting the invention. It is self-
evident that experts can make changes and adaptations without leaving the scope and the
gist of the following claims. In particular, the invention also comprises embodiments with
any combination of features which are mentioned or shown above or below in connection
with different embodiments. The invention can be realized, for example, also by the
following further constructional variations:

- Alternatively to the conical form, the engagement portion of the connector can be
configured in any other appropriate form, in particular as a cylinder having a
pentagonal, hexagonal or octagonal cross-section. In this case, the engagement portion
of the dental implant is respectively configured in a corresponding way.

- Instead of the screw, the implant attachment structure of the connector can also be
configured like a pin and provided, for example, with a snap-in portion. In this case,
the connector attachment structure of the dental implant is configured so as to
correspond thereto. Further, the implant attachment structure can also form a bayonet
catch together with the connector attachment structure. In particular, the implant
attachment structure can be configured so as to correspond to a known connector

attachment structure.

The invention also comprises individual features in the Figures, even if they are shown
therein in connection with other features and/or if they are not mentioned above or below.
The embodiments described in the Figures and the déscription and individual features

thereof can also be excluded from the subject-matter of the invention.

Moreover, the term "comprise" and derivations thereof do not exclude other elements or
steps. Furthermore, the indefinite article "a" and derivations thereof do not exclude a
plurality. The functions of several of the features mentioned in the claims can be fulfilled

1" n non

by a unity. The terms "substantially", "about", "approximately" and the like in connection
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with a characteristic or a value in particular also define exactly this characteristic or
exactly this value. A computer program can be stored and/or distributed on an appropriate
medium, such as, for example, on an optical storage medium or on a fixed medium which
is provided together with or as part of other hardware. It may also be distributed in
another form, such as, for example, via the Internet or other wired or wireless
telecommunication systems. In particular, a computer program can be, for example, a
computer program product stored on a computer-readable medium which is configured to
be carried out in order to implement a process, in particular the process according to the
invention. All reference signs in the claims are not to be understood as restricting the

scope of the claims.
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Claims

A process for producing a connector (1) for connecting a dental implant (2) with a
dental prosthesis, wherein said connector (1) comprises a body portion (11) at
whose one end a prosthesis attachment structure (13) and at whose opposite end an
implant attachment structure (12) are configured, comprising:

collecting implant position data defining the position and alignment of the dental
implant (2) inserted in a jaw (3);

determining prosthesis position data defining the target position and target
alignment of the prosthesis attachment structure (13) of the connector (1); and
forming said connector (1) using the implant position data and the prosthesis
position data, wherein said body portion (11) is configured such that the prosthesis
attachment structure (13) is arranged in the target position and target alignment
when said connector (1) is attached to the dental implant (2) by means of the
implant attachment structure (12), |
wherein, when forming the connector, the prosthesis attachment structure (13) is

configured as part of a snap-engagement connection.

The process according to claim 1, wherein the part of the snap-engagement
connection is configured to be adapted to a standard snap-engagement connection

system.

The process according to claim 1 or 2, wherein the part of the snap-engagement

connection is a male part (13) thereof.

The process according to claim 3, wherein the male part (13) has a cylindrical
intermediate portion (132) and a catching portion (131) outwardly radially
projecting beyond the intermediate portion (132).

The process according to claim 3 or 4, wherein a screw hole (111) extending

through the body portion (11) in its longitudinal direction, which transitions into a
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hollow-cylindrical opening (133) of the male part (13) is configured when forming

the connector.

The process according to claim 5, wherein a diameter of the opening (133) is
configured to be greater than a diameter of the screw hole (111) such that a step
(112) is formed as a screw head limit stop at the transition from the screw hole

(111) to the opening (133).

The process according to any one of the preceding claims, in which the implant
position data define the position and alignment of a further dental implant (2)
implanted in the jaw and in which the prosthesis position data define the target
position and the target alignment of a prosthesis attachment structure (13) of a
further connector (1) associated to the further dental implant (2) and corresponding
to the connector (1), wherein the pfosthesis attachment structure (13) of the
connector (1) and the prosthesis attachment structure (13) of the further connector
(1) are arranged so as to be parallelized with respect to each other when the
connector (1) is connected with the dental implant (2) and the further connector (1)

is connected with the further dental implant (2).

The process according to any one of the preceding claims, wherein the body portion

(11) of the connector (1) is configured in a bent way when forming the connector

(1).

The process according to any one of the preceding claims, in which the implant

position data are collected by means of a scan technology.

The process according to any one of the preceding claims, in which the implant
position data comprise data concerning the configuration of a connector attachment
structure (23, 24) of the dental implant (2), wherein, when forming the connector
(1), the implant attachment structure (12) of the connector (1) is configured so as to
correspond to the connector attachment structure (23, 24) of the dental implant (2).
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The process according to any one of the preceding claims, wherein a connector
attachment structure (23, 24) of the dental implant (2) comprises an internal thread
and wherein, when forming the connector (1), the implant attachment structure of
the connector (1) is configured with a screw hole (111) extending through the body
portion (11).

The process according to claim 11, wherein, when forming the connector (1), the
implant attachment structure (12) of the connector (1) is configured with a screw
head limit stop (112) adjoining the screw hole (111).

The process according to any one of the preceding claims, wherein the connector

(1) is formed by means of a milling process.

The process according to claim 13, in which, in the milling process, the connector
(1) is milled from a base block, wherein the base block comprises titanium, a
ceramic material such as zirconium dioxide, a plastic material such as acrylate or

polyamide, a cobalt-chromium combination or a mixture thereof.

A milling device for carrying out the process according to any one of the preceding
claims, said milling device comprising an interface structure, an input structure and
a milling structure, wherein said interface structure is configured to collect the
implant position data, wherein said input structure is configured to determine the
prosthesis position data, and wherein said milling structure is configured to form

the connector (1).

A computer program for controlling a milling device according to claim 15, which
comprises a control structure configured to control the milling structure of the
milling device such that the connector (1) is formed taking into account the implant
position data collected via the interface structure and the prosthesis position data

determined via the input structure.
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A connector (1) for connecting a dental implant (2) with a dental prosthesis, said
connector (1) comprising a body portion (11) at whose one end a prosthesis
attachment structure (13) and at whose opposite end an implant attachment
structure (12) are configured, wherein the body portion (11) is individually
configured so as to be adapted to the position and alignment of the dental implant
(2) implanted into a jaw (3) and to a target position and target alignment of the
prosthesis attachment structure (13) for the purpose of arranging the dental
prosthesis as intended, wherein the prosthesis attachment structure (13) is

configured as part of a snap-engagement connection.

The connector (1) according to claim 17, wherein the part of the snap-engagement

connection is adapted to a standard snap-engagement connection system.

The connector (1) according to claim 17 or 18, wherein the part of the snap-

engagement connection is a male part (13) thereof.

The connector (1) according to claim 19, wherein the male part (13) has a
cylindrical intermediate portion (132) and a catching portion (131) outwardly
radially projecting beyond the intermediate portion (132).

The connector (1) according to any one of claims claim 17 to 20, in which the
implant attachment structure (12) comprises a screw hole (111) extending through
the body portion (11) in a longitudinal direction and a screw head limit stop (112).

The connector (1) according to claim 21, wherein the screw hole (111) transitions

into a hollow-cylindrical opening (133) of the male part (13).

The connector (1) according to claim 22, wherein a diameter of the opening (133) is
configured to be greater than a diameter of the screw hole (111) such that a step
(112) is formed as the screw head limit stop at the transition from the screw hole

(111) to the opening (133).
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20

The connector (1) according to any one of claims 21 to 23, which comprises a
screw (121, 122) which is adapted to the screw hole (111) and the screw head limit
stop (112) and which is made of titanium, a chromium-cobalt alloy or a gold alloy

and comprises a surface coating for preventing the screw (121, 122) from releasing.
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