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DEVICE FOR USE IN DENTAL TECHNOLOGY.
TECHNICAL FIELD OF THE INVENTION

The present invention concerns the field of dental technology. In particular, the
present invention concerns a device for anchoring a dental prosthesis. In further
detail, the present invention concerns a device for anchoring a dental prosthesis
to one or more implants fixed to the bone structure (for example mandible and/or
jaw) of a patient.

DESCRIPTION OF THE STATE OF THE ART
In the sector of dental technology anchoring devices are known, which are used
to anchor dental prostheses to the bone structure of a patient. In particular, the
use of anchoring devices is known, which are suited to be anchored to one or
more implants fixed (through suitable dental techniques) to the bone structure of
a patient.
In practice, the anchorage of dental prostheses like bridgework, crowns or
complete prostheses is obtained by previously fixing one or more implants
(depending on the type of prostheses needed by the patient), and successively
anchoring a suitable structure to the same implants, after which the prosthesis
itself will be fixed to said structure, for example by means of cement or similar
materials.
The anchorage structure thus comprises a plurality of stumpé or devices in a
number equal to the number of implants and each one of these is suited to be
anchored to a corresponding implant. In particular, in the devices according to
the known art, each one of the stumps is at least partially inserted in a housing
seat of a corresponding implant and then fixed to the implant itself, for example
by means of cement or similar anchoring materials, if necessary combined with
anchoring means like screws or similar means. In this case, the anchoring stump
is hollow, so that it can house an anchoring screw that is fitted in the implant.
A first drawback posed by the devices according to the known art is related to the
fact that, in the cases where there are more than one implant, it is very difficult if
not practically impossible to obtain the perfect parallelism of the implants, so that
in practice the latter are misaligned (their development axes and/or longitudinal
axes are not parallel). At this point, since each one of the stumps must be at least
partially inserted in a corresponding implant, the stumps will have the same
mutual orientation as the implants, so that also the stumps will be misaligned and

will not be parallel to each other. This actually makes it impossible to insert the
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stumps simultaneously in the corresponding implants, as the directions of
insertion of the various stumps are not parallel to each other.
Usually, in order to make up for the convergence (or divergence) of both the
implants and the stumps, alternative solutions are adopted which however do not
guarantee the perfect anchorage of the structure or even affect its stability (at
least over medium to long periods of time). For example, one or more stumps are
shortened; in this way, however, only some of them will be inserted in the
corresponding implants, while the filed or shortened ones can only be “rested” on
the corresponding implants. This means that the load to which the structure will
be subjected (in particular during mastication) will neither be discharged nor
distributed properly among the various stumps and/or implants. In the case of a
shortened stump, the load will be discharged almost exclusively on the anchoring
screw (housed inside the stump) and from this onto the implant, with the risk of
negatively affecting the stability of the implant over time.
Furthermore, the fact that the implants and/or the stumps are not parallel (but
convergent or divergent) hinders the testing operations usually performed on the
anchoring structure before its definitive anchorage or makes such operations
difficult to carry out; for example, only after shortening one or more stumps the
operator can evaluate the definitive position that will be assumed by the
anchoring structure with respect to the implants and therefore with respect to the
bone structure of the patient. | |
The main object of the present invention is therefore to solve or at least partially
eliminate the problems mentioned above, which are typical of the anchoring
devices and/or structures according to the state of the art.
In particular, it is one object of the present invention to provide an anchoring
device for dental prostheses that makes it possible to solve the problems deriving
from the fact that the implants are not parallel.
In particular, it is one object of the present invention to provide an anchoring
structure that is suited to be anchored to a plurality of implants and comprises a
plurality of anchoring devices, each one of which suited to be inserted in a
corresponding implant even if the implants are not parallel.

SUMMARY OF THE PRESENT INVENTION
The present invention is based on the general consideration that the problems
observed in the state of the art can be at least partially solved through the

construction of an anchoring device comprising a translatable portion
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(alternatively extensible and retractable) suited to be at least partially inserted
and housed inside an implant.

In this way, it will be possible to construct anchoring structures comprising a
plurality of said devices, each one of said devices being suited to be anchored to
a corresponding implant.

In fact, even in case of non parallelism or misalignment of the implants
(convergence and/or divergence), since the devices are provided with a
translatable portion or element, it will be sufficient to make the translation
direction of said translatable element or portion> parallel to the direction of
development of the corresponding implant and then proceed with the insertion of
each translatable element in the corresponding implant.

According to a first aspect of the invention, the same concerns a device for
anchoring a dental prosthesis to at least one at least partially hollow implant fixed
to the bone structure of a patient, said device comprising an anchoring
component suited to be anchored to said at least one implant, wherein said
anchoring component comprises an element suited to be translated between a
first retracted position and a second position opposite said first retracted position,
so that when said translatable element is translated from said first retracted
position to said second opposite position, a first end portion of said translatable
element is at least partially inserted in said at least one implant.

According to a further embodiment of the present invention, said anchoring
component comprises a hollow tubular element, and therefore said translatable
element, when it is in said first retracted position, is housed in said hollow
tubular element, while when it is in said second opposite position said end
portion projects at least partially from said hollow tubular element.

According to another embodiment of the present invention, said hollow tubular
element comprises a first and a second tubular portion that are suited to be
alternatively connected to each other and disconnected from each other.
Preferably, in the device according to the present invention, said first tubular
portion is suited to be alternatively screwed into and unscrewed from said second
tubular portion. Obviously, according to the needs and/or circumstances, there
are other possible solutions for mutually coupling said first and said second
tubular portions with each other; for example, the same can be coupled through
interference and/or be glued, etc.

Still preferably, in the device according to the present invention said translatable
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element comprises a first abutment surface and can be translated from said first
retracted position to said second opposite position by exerting a thrust action on
said first abutment surface.

According to a further embodiment of the present invention, said first abutment
surface belongs to the second end portion of said translatable element that is
opposite said first end portion.

According to a further embodiment of the present invention, said translatable
element is suited to be translated from said first retracted position to said second
opposite position by means of an anchoring tool that comprises a thrusting
surface suited to abut said first abutment surface of said translatable element in
such a way as to exert said thrust action on said first abutment surface of said
translatable element. _
Preferably, said translatable element is suited to be translated from said first
retracted position to said second opposite position by means of said anchoring
tool that comprises also an end portion suited to progressively engage with a
corresponding engaging portion of an implant, so that when said tool
progressively engages with said implant said thrusting surface of said tool exerts
said thrust action on said first abutment surface of said translatable element.
According to a further embodiment of the present invention, said translatable
element is hollow and suited to partially house said anchoring tool inside it, so
that said end portion of said anchoring tool projects from said first end portion of
said translatable element.

Preferably, said translatable element is suited to be translated from said first
retracted position to said second opposite position by means of said anchoring
tool, wherein said end portion comprises a threaded part suited to progressively
engage with a corresponding threaded engaging portion of said implant, so that
when said tool is rotated said threaded engaging portions, respectively of said
tool and of said implant, progressively engage with each other.

According to a further embodiment of the present invention, said translatable
element is suited to be translated from said second position to said first retracted
position by means of an extraction tool.

Still preferably, said translatable element comprises a threaded portion suited to
engage with a corresponding threaded portion of said extraction tool, so that
when said threaded portion of said translatable element progressively engages

with said threaded portion of said extraction tool said translatable element is



20

25

30

35

WO 2014/141033 PCT/IB2014/059580

translated from said second position to said first retracted position.

According to a further embodiment of the present invention, said threaded
portion of said translatable element is suited to engage with a corresponding
threaded portion of said extraction tool, the latter furthermore comprising an end
portion suited to be housed and freely rotated inside said implant.

According to a further embodiment of the present invention, the translatable
element is of the bayonet type and is suited to be rotated and translated from the
retracted position to the exposed position and vice versa. In particular, the
translatable element comprises two tabs that project from its end portion in
opposite radial directions.

According to this embodiment of the invention, with the element in its advanced
or exposed position each one of said tabs is suited to be fitted in a corresponding
engagement seat obtained in the tubular wall of the implant and communicating
with the inside of the implant.

According to a further embodiment of the invention, the element comprises an
engagement seat with substantially hexagonal cross section for a tool having a
matching shape (for example, a simple Allen wrench).

The present invention furthermore concerns a structure for anchoring a dental
prosthesis to at least two at least partially hollow implants fixed to the bone
structure of a patient, said structure comprising at least two anchoring devices,
each suited to be anchored to one of said at least two implants.

According to a preferred embodiment of the invention, said at least two devices
are rigidly fixed to each other and the translation directions of the translatable
elements of said at least two devices could be not parallel.

The scope of the present invention furthermore comprises a kit for anchoring a
dental prosthesis to at least one implant that is at least partially hollow and fixed
to the bone structure of a patient, said kit comprising at least one device and/or
one structure according to the present invention and at least one anchoring tool
for translating said one or more translatable elements from said first retracted
position to said second opposite position.

Preferably, said anchoring kit further comprises at least one extraction tool for
translating said one or more translatable elements from said second position to
said first retracted position.

Finally, the scope of the present invention includes also a system for anchoring a

dental prosthesis to the bone structure of a patient, comprising at least one device
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and/or at least one structure and/or a kit according to the present invention and

also comprising one or more at least partially hollow systems suited to be rigidly

fixed to the bone structure of a patient.
BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, objects and characteristics, as well as further embodiments of
the present invention, are defined in the claims and are explained here below
through the following description, in which reference is made to the attached
tables; in the drawings, corresponding or equivalent characteristics and/or
component parts of the present invention are identified by the same reference
numbers. It should however be noted that the present invention is not limited to
the specific embodiments described below and illustrated in the drawings; on the
contrary, the scope of the present invention includes all the variants and/or
modifications of the embodiments described below and represented in the
attached drawings that are clear and obvious for the expert in the art.

In particular, in the figures: .

- Figures 1la, 1b, 1c and 1d respectively show a side view, a sectional view, a
perspective view and an exploded view of the device according to an
embodiment of the present invention;

- Figures 2a and 2b respectively show a side view and a sectional view of a detail
of the device according to the present invention;

- Figure 3 shows a side view of the anchoring tool of the device according to the
present invention;

- Figures 4a, 4b and 4c respectively show a sectional view, a side view and a
perspective view of a device according to an embodiment of the present
invention;

- Figures 5a, 5b, 5¢ and 5d schematically show the steps for anchoring the device
according to the invention;

- Figure 6 shows a side view of an extraction tool of the device according to the
present invention;

- Figures 7a and 7b, 8a and 8b, 9a and 9b, 10a and 10b, 11a and 11b show the
different steps for anchoring an anchoring structure according to the present
invention;

- Figures from 12a to 12c respectively show a sectional view, a side view and a
perspective view of a further embodiment of the device according to the

present invention;
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- Figures from 13a to 13c respectively show a sectional view, a side view and a
perspective view of the device according to said further embodiment of the
invention;

- Figures 14a and 14b respectively show a sectional view and a side view of the
device according to said further embodiment of the invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION
Although the present invention is described below with reference to its
embodiments illustrated in the drawings, the present invention is not limited to
the embodiments described below and illustrated in the drawings. It should rather
be noted that the embodiments described below and represented in the drawings
clarify some aspects of the present invention, the scope of which is defined in the
claims. |
The present invention can be successfully applied in particular in the field of
dental technology, especially for making anchoring structures for dental
prostheses.

It should however be pointed out that the present invention is not limited to this

type of application. On the contrary, the present invention can be conveniently

applied in all the cases where it is necessary to anchor a component to multiple
anchoring points by means of a corresponding structure.

Some embodiments of the device according to the present invention are

described here below; in the figures, similar or equivalent characteristics and/or

component parts are identified by the same reference numbers.

With reference to the figures, it is possible to observe the configuration of the

device 10 according to the present invention and the mutual position of its main

component parts. In the above mentioned figures, in fact, it is possible to identify

a first external tubular element (also called outer jacket) 11 and a second internal

tubular element (or inner jacket) 12 that, in fact, is housed inside the first element

11. In particular, the element 12 serves as a shim intended to maintain the

element 11 concentric. During use, the element 12 is removed and its volume is

filled with the material that serves to fix the device to the supporting structure.

Inside the inner jacket 12 there are the main parts of the actual anchoring

component that is constituted by a first tubular component 13, a second tubular

component 14 and a tubular translatable element 15. Said first and said second
tubular components 13 and 14 are mutually fixed in a rigid way; for this purpose,

the first tubular component 13 comprises a threaded portion (metal ring) 13f to
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which a corresponding threaded portion (not illustrated in the figures) is screwed,
said corresponding threaded portion being obtained inside the second tubular
component 14. Clearly, according to the needs and/or the circumstances, there
are other possible solutions for mutually coupling said first and said second
tubular portions; for example, the same can be coupled through interference
and/or glued, etc.

Once the assembly has been completed, the mutual position of said first and said
second tubular components 13 and 14 is the one schematically shown in Figure
2a, in which said first tubular component 13 and said second tubular component
14 define a tubular system 20s.

The element 15 is housed inside said tubular system 20s, said element 15 being
tubular (hollow), too, and suited to be alternatively translated between a first
retracted position, shown in Figure 1b, and a second opposite or extended
position shown in Figure 2b.

In the retracted position shown in Figure 1b, the translatable element 15 is
completely housed inside the tubular system 20s; on the contrary, in its extended
position shown in Figure 2b the end portion 15¢ of the translatable element 15
projects from the tubular system 20s, in particular from the tubular component
14.

While reference to the following description should be made regarding the ways
the translatable element 15 can be translated between its two positions, namely,
extended position (Figure 2b) and retracted position (Figure 1b), it is now
possible to observe that inside the tubular component 14 there is a tapered
surface 14r against which, during translation of the element 15 from its retracted
position to its extended position, a tapered surface 15r of the translatable element
15 strikes. The two surfaces 14r and 15r, respectively of the tubular component
14 and of the translatable element 15, thus define the end-of-stroke or maximum
extension position of the translatable element 15.

In this position, or even in each intermediate position, the end portion 15¢ of the
translatable element 15 can be accommodated inside a proper seat in an implant
(see the following description), in such a way as to carry out a reliable and long-
lasting anchorage of the device 10 to the implant.

It can also be understood from the figures (see in particular Figure 2b) that the
element 15 is hollow and defines an abutment surface 15b that is tapered towards

the inside; therefore, exerting a thrust action on the abutment surface 15b means
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obtaining the translation of the translatable element 15 from its retracted position
towards its extended position.

In particular, the thrust action on the abutment surface 15b of the translatable
element 15 can be obtained by means of an anchoring tool 60 of the type shown
in Figure 3. Said anchoring tool comprises in particular a grip 60i for a user (a
dental technician or a dentist), a threaded end portion 60e and a tapered thrusting
surface 60s arranged between the grip 60i and the end 60e. Said tool 60 is
especially suited to be inserted through the hollow translatable element 15 as
shown in Figures from 4a to 4c, that is, with its end portion 60e projecting
outside the translatable element 15 (beyond its end portion 15¢), and with the
thrusting surface 60s abutting the abutment surface 15b of the translatable
element 15.

It should furthermore be noted that Figures from 4a to 4b show a variant of the
anchoring tool 60 illustrated in Figure 3; said variant, in fact, does. not comprise
the grip portion 601 but rather an end opposite the threaded end 60e and provided
with an engagement seat (for example with hexagonal cross section) suited to
accommodate a tool with matching cross section. The advantage offered by the
variant represented in Figures from 4a to 4c with respect to the one shown in
Figure 3 lies in that the variant of Figures from 4a to 4c can be used as a screw or
pin for definitively anchoring the device 10 to a corresponding implant.

The description provided here below with reference to Figures from S5a to 5d
concerns the anchorage of the device 10 to an implant that is hollow and
internally threaded, by means of a screw or pin or anchoring tool 60 of the type
shown in Figures from 4a to 4c.

During the first step shown in Figure 5a and Figure 5b, the device 10 is brought
to a position at the level of an implant 50 previously fixed to the bone structure of
a patient (not shown in the figures). In the position according to Figures 5a and
5b the translatable element 15 is in its retracted position and at the level of an
engagement seat 50s created in the hollow implant 50. Successively (Figure 5c),
the device 10 is rested on the end of the implant 50 opposite the end of the
implant that is buried in the bone structure and/or in the gum and the anchoring
pin 60 is inserted into the device 10, and therefore also into the hollow
translatable element 15. The insertion of the element 15 can then proceed until
when its threaded end portion 60e becomes engaged (through counteraction or
contact) with the threaded portion 50f provided inside the implant 50.
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Successively, by means of a tool fitted in the engagement seat of the anchoring
pin 60, the same anchoring pin is set rotating in such a way as to progressively
engage (screw) its end portion 60e into the threaded portion 50f of the implant
50. In this way, the pin 60 will be progressively inserted in the implant 50.

As the progressive insertion of the pin 60 inside the implant 50 continues, the
thrusting surface 60s of the pin will come into contact with the corresponding
abutment surface 15b of the translatable element 15 that is therefore driven by
the pin 60. In this way, the end portion 15¢ of the translatable element 15 is
pushed out of the tubular system 20s (of the tubular component 14) and is
progressively inserted in the corresponding seat 50s in the implant. At this point,
the anchorage of the device has been completed, as the anchorage is obtained
thanks to the permanent engagement of the end portion 60e of the pin 60 in the
implant 50, and also thanks to the engagement of the end portion 15¢ of the
translatable element 15 in the corresponding seat 50s in the implant. In this way,
the load exerted, for example, by a dental prosthesis fixed to the device 10 (on its
part opposite the translatable element 15) will be conveniently distributed
between the anchoring pin 60 and the translatable element 15.

In the case where the anchoring tool 60 shown in Figure 3 is used, the translation
operations intended to translate the translatable element 15 in such a way as to
insert its end portion 15¢ in the implant will be substantially similar to those just
described above.

In this case, however, once the end 15e of the translatable element 15 has been
inserted in the implant 50, the tool 60 will be removed by simply rotating it in the
direction opposite the engaging direction. The definitive anchorage, if necessary,
can be completed by means of an additional anchoring screw, substantially
similar to the anchoring pin shown in Figures from 4a to 4c.

The operations necessary for translating the translatable element 15 from its
extended position to its retracted position are described here below with
reference to the figures.

In particular, Figure 6 shows an extraction tool 70 that is suitable for this
purpose. Said tool 70 comprises, in particular, a grip 70i and an end portion 70¢
opposite the grip 70i and substantially cylindrical. In an intermediate position
between the end 70e and the grip 70i there is a threaded portion 70f. With regard
to the hollow translatable element 15, this is internally provided, too, with a

threaded portion 15f, in a substantially intermediate position between the end 15¢
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and the opposite end.

The translation of the translatable element 15 from its exposed position shown in
Figure 2b to its retracted position shown in Figure 1b, or even the extraction of
the end 15¢ of the translatable element 15 from the corresponding seat 50s in an
implant, takes place as follows.

Assuming that the mutual position of the device 10 and of the corresponding
implant 50 is the one shown in Figure 5d, and assuming for the sake of simplicity
that the anchoring pin has already been removed, it will be possible to insert the
tool 70 in the device 10 and therefore also through the translatable element 15, in
particular until bringing the threaded portion 70f of the tool 70 in contact (first
engagement) with the threaded portion 15f inside the translatable element 15. In
this mutual position, the end portion 70e of the tool 70 will be at least partially
housed inside the hollow implant 50. Thus, by rotating the tool 70 it is possible to
make the threaded portions 70f and 15f progressively engage with each other,
and therefore to progressively insert the end 70e of the tool 70 in the hollow
implant 50. Said progressive insertion may continue until the end 70e of the tool
70 reaches the blind bottom of the hollow implant 50. At this point, continuing to
rotate the tool 70, and thus further engaging (screwing) the two threaded portions
70f and 15f, translates the translatable element 15 in the direction opposite the
direction of insertion of the tool 70 in the hollow implant 50, and therefore from
its exposed position to its retracted position.

Once the end portion 15¢ of the element 15 has been completely extracted from
the housing seat 50s provided in the implant, the device 10 will be released from
the implant 50, and thus the device 10 can be definitively removed.

The description provided below and making reference to Figures 7a and 7b, 8a
and 8b, 9a and 9b, 10a and 10b illustrates an anchoring structure according to the
present invention and the operations for anchoring said structure to a plurality of
implants previously fixed to the bone structure (for example, the mandible or the
jaw) of a patient.

Observing the figures it is possible to understand that the structure 100
represented therein comprises a plurality of devices 10 (4 in the example
represented therein), each one substantially identical to the device 10 previously
described. Even though a further description of said devices is omitted herein for
the sake of brevity, it is worth underlining that the four devices 10 are mutually

connected in a rigid manner by means of connection structures (for example,
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metal bars) 100c. Each one of the devices 10 is intended to be anchored to a
corresponding implant 50, also said implants 50 being substantially identical to
those previously described.

In particular, the mutual arrangement of the implants is such that the same
implants are misaligned and therefore not parallel to one another. Therefore, in
the same way, the devices 10 are misaligned and not parallel to one another. Said
misalignment of the devices can be specified with reference to the various
directions of translation T of the translatable elements 15 of each one of the
devices 10, said directions of translation T being, in fact, misaligned and
therefore not mutually parallel.

Obviously, the structure 100 will be made based on the implants 50, especially
based on their mutual arrangement. This means that the various devices 10 will
be rigidly connected to one another taking care that the translation direction of
the element 15 of each single device is parallel to the direction along which the
corresponding implant 50 develops, or more precisely so that the axis of
translation T of each single element 15 substantially coincides with the
longitudinal axis of symmetry of the corresponding implant.

Thus, once the structure 100 has been made by proceeding as described above,
the same is suited to be anchored to the implants 50 in the way described below.
During the first step illustrated in Figures 7a and 7b, the structure 100 is brought
to a position at the level of the implants 50 that were previously fixed to the bone
structure S, in particular in such a way that the translatable element 15 of each
one of the devices 10 is in its retracted position and at the level of an engagement
seat 50s created in the corresponding hollow implant 50. Successively (Figures
8a and 8b), the structure 100 is rested on the implants 50, in particular so that
each device 10 rests on the end of the corresponding implant 50 that is opposite
the end of the implant buried in the bone structure S and/or in the gum, and an
anchoring pin 60 is inserted inside each device 10, and therefore also inside the
corresponding hollow translatable element 15. The insertion of each one of the
anchoring pins or tools 60 can thus proceed until its threaded end portion 60e
engages (through counteraction or contact) with the threaded portion 50f inside
the corresponding implant 50. Successively, by means of a tool that becomes
engaged in the engagement seat of each anchoring pin 60, each anchoring pin 60
is set rotating in such a way as to progressively engage (screw) its end portion
60e into the threaded portion 50f of the corresponding implant 50. In this way,
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the pin 60 is progressively inserted in the implant 50. As the progressive
insertion of the pin 60 in the implant 50 continues, the thrusting surface 60s of
the pin itself will come into contact with the corresponding abutment surface 15b
of the translatable element 15 that will thus be driven by the pin 60. In this way,
the end portion-15¢ of the translatable element 15 is pushed out of the tubular
system 20s (of the tubular component 14) and is progressively inserted in the seat
50s of the corresponding implant 50 (Figures 10a and 10b). At this point the
anchorage of the device has been completed, as the anchorage is obtained thanks
to the permanent engagement of the end portion 60e of each pin 60 in the
corresponding implant 50, and also thanks to the engagement of the end portion
15¢ of the translatable element 15 in the seat 50s provided in the corresponding
implant. In this way, the load exerted, for example, by a dental prosthesis fixed to
the structure 100 (on its part opposite the translatable elements 15) will be
conveniently distributed between the anchoring pin 60 and the translatable
element 15 of each device 10.

In the case where the anchoring tool 60 of Figure 3 is used, the operations
performed to translate each one of the translatable elements 15 so as to insert its
end portion 15¢ in the corresponding implant 50 will be substantially similar to
those just described above.

In this case, however, once the end 15¢ of each translatable element 15 has been
inserted in the corresponding implant 50, the tool 60 will be removed by simply
rotating it in the direction contrary to the engaging direction. The definitive
anchorage of the structure 100, if necessary, can be completed by means of
additional anchoring screws, substantially similar to the anchoring pins 60,
wherein each one of said screws engages into a corresponding implant 50.

The operations necessary for releasing the structure 100 from the implants 50 are
illustrated in Figures 11a and 11b.

Even in this case, using a tool 70 of the type shown in Figure 6 it is possible to
obtain the translation of each one of the translatable elements 15 from its exposed
position to its retracted position, and thus the extraction of the erid 15e of each
one of the translatable elements 15 from the seat 50s provided in the
corresponding implant.

Assuming also in this case that the anchoring pins 60 have already been removed,
it will be possible to insert the tool 70 in each one of the devices 10 and therefore

also through each one of the translatable elements 15, in particular until bringing
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the threaded portion 70f of the tool 70 in contact (first engagement) with the
threaded portion 15f situated inside the translatable element 15. In this mutual
position, the end portion 70e of the tool 70 will be at least partially housed inside
the corresponding hollow implant 50.

Thus, by rotating the tool 70 it is possible to make the threaded portions 70f and
15f progressively engage with each other, and therefore to progressively insert
the end 70e of the tool 70 in the hollow implant 50. Said progressive insertion
may continue until the end 70e of the tool 70 reaches the blind bottom of the
corresponding hollow implant 50. At this point, continuing to rotate the tool 70,
and thus further engaging (screwing) the two threaded portions 70f and 15f,
means translating the translatable element 15 in the direction opposite the
direction of insertion of the tool 70 in the hollow implant 50, and therefore from
its exposed position to its retracted position.

Once the end portion 15¢ of each one of the elements 15 has been completely
extracted from the housing seat 50s provided in the corresponding implant 50,
the structure 100 will be released from the implants 50, and thus the structure 100
can be definitively removed.

The description provided below and making reference to Figures from 12a to
12¢, from 13a to 13c and from 14a to 14b illustrates a further embodiment of the
anchoring device according to the present invention; in the figures, the
component parts and/or the characteristics described above with reference to
other figures are identified by the same reference numbers.

The embodiment shown in the Figures from 12a to 12c, from 13a to 13c and
from 14a to 14b differs from the embodiments previously described in that the
translatable element 15 comprises two tabs 15t that project from its end portion
15¢ in opposite radial directions. In the retracted position of the element 15
(Figures from 12a to 12c¢), since in this case said element can be translated and
rotated inside the tubular system 20s (see the detailed description provided here
below), each one of the tabs 15t is housed into a corresponding housing seat 14at
obtained in the tubular system 20s, in particular in the lower end (at the bottom in
the figures) of the tubular component 14.

On the contrary, with the element 15 in its advanced or exposed position (Figures
from 13a to 13c), each one of said tabs 15t is suited to engage into a
corresponding engagement seat 50x obtained in the tubular wall of the implant 50

and communicating with the inside of the implant 50 itself. In particular, each
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one of the engagement seats 50x comprises a portion 50xr that develops in a
radial direction, as well as a portion 50xc that communicates with the radial
portion 50xr and develops in a circumferential direction (along an arc of a circle
having a predefined length). Obviously, the shape and size of each one of the
seats 50x will correspond to the shape and size of the corresponding tab 15t.

The advantages offered by this embodiment compared to the embodiments
described above essentially concern the simplicity and reliability with which the
element 15 can be inserted and engaged into the corresponding implant 50. The
insertion of the element 15 in the implant 50 and its engagement in the implant
50 itself are, in fact, obtained as follows.

It can be observed that, at the level of its end opposite the engaging end 15¢, the
element 15, which in this case does not necessarily have to be hollow but can be
blind (and therefore sturdier and suited to bear greater loads), comprises an
engagement seat 15ex with substantially hexagonal cross section. By engaging a
tool having a matching shape (for example, a simple Allen wrench) into the seat
15ex it will thus be possible to rotate the element 15 until bringing each one of
the tabs 15t to a position at the level of the corresponding engagement seat 50x,
in particular at the level of the portion 50xr. At this point, by simply exerting a
pressure on the hexagonal tool, it will be possible to push the element 15 so as to
translate it from its retracted position towards its exposed position, thus inserting
its end portion 15e in the implant 50, in particular inserting each one of the tabs
15t in the portion 50xr of the corresponding housing seat 50x. Finally, rotating
the hexagonal tool means rotating the element 15, inserting each one of the tabs
15t in the circumferential portion 50xc of the corresponding housing seat 50x,
thus firmly engaging the element 15 into the implant 50, and therefore firmly
anchoring the device 10 to the implant 50 itself.

Obviously, the release of the element 15 from the implant will be obtained by
acting on the element 15 in the reverse way with the hexagonal tool, that is, by
rotating it until bringing each one of the tabs to a position at the level of the
portion 50xr of the corresponding seat 50x and thus extracting it from the implant
50.

It can therefore be understood that the embodiment just described above makes it
possible to avoid the use of the engaging pin 60 that is necessary to anchor the
embodiments described previously. Furthermore, it will be possible to use
implants 50 not provided with an internal thread.
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The description provided above, therefore, shows that the device and the
structure according to the present invention allow the structure itself to be
anchored to a plurality of misaligned or in any case non-parallel implants. In
particular, this is made possible by providing each device of the structure with a
translatable element (alternatively extractable and retractable), so that the
anchorage of the structure can be obtained by simply engaging individually each
translatable element with a corresponding implant.

While the present invention has been described with reference to the special
embodiments illustrated in the figures, it should be noted that the present
invention is not limited to the particular embodiments illustrated and described
herein; on the contrary, further variants of the embodiments described herein fall
within the scope of the present invention. For example, the number of devices
forming a structure may vary depending on the needs and/or circumstances, in
particular depending on the number of implants. In the same way, the solution for
mutually fixing the devices in such a way as to form a substantially rigid
structure can be selected among those known to the expert in the art. Finally, also
the material for making the device and/or the structure according to the present
invention can be selected based on the needs and/or circumstances (appearance,
functionality, reliability, biologic compatibility, etc). The scope of the present‘

invention is thus defined in the claims.
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CLAIMS

1) Device (10) for anchoring a dental prosthesis to at least one implant (50) at
least partially hollow and fixed to the bone structure (S) of a patient, said
device (10) comprising an anchoring component (20) suited to be anchored to
said at least one implant (50), characterized in that said anchoring
component (20) comprises a translatable element (15) which is suited to be
translated between a first retracted position and a second position opposite
said first retracted position, and in that by translating said translatable element
(15) from said first retracted position to said second opposite position, a first
end portion (15¢) of said translatable element (15) is at least partially inserted
into said at least one implant (50).

2) Device (10) according to claim 1, characterized in that said anchoring
component (20) comprises' a hollow tubular element, and in that said
translatable element (15), when in said first retracted position, is
accommodated inside said hollow tubular element, while when it is in said
second opposite position said end portion (15¢) projects at least partially from
said hollow tubular element.

3) Device (10) according to claim 2, characterized in that said hollow tubular
element comprises a first portion (13) and a second portion (14) that are both
tubular and suited to be alternatively connected to each other and disconnected
from each other.

4) Device (10) according to any of claims from 1 to 3, characterized in that
said translatable element (15) comprises a first abutment surface (15b), and in
that said translatable element (15) can be translated from said first retracted
position to said second opposite position by exerting a thrust action on said
first abutment surface (15b).

5) Device (10) according to claim 4, characterized in that said first abutment
surface (15b) is part of the second end portion of said translatable element
opposite said first end portion (15¢).

6) Device (10) according to any of claims 4 and 5, characterized in that said
translatable element (15) is suited to be translated from said first retracted
position to said second opposite position by means of an anchoring tool (60)
comprising a thrustihg surface (60s) suited to abut against said first abutment
surface (15b) of said translatable element (15), so as to exert said thrust action

on said first abutment surface (15b) of said translatable element (15).
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7) Device according to any of claims from 1 to 6, characterized in that said
translatable element (15) is suited to be translated from said second position to
said first retracted position by means of an extraction tool (70).

8) Device according to claim 7, characterized in that said translatable element
(15) comprises a threaded portion (15f) suited to engage with a corresponding
threaded portion (70f) of said extraction tool (70), so that by progressively
engaging said threaded portion (15f) of said translatable element (15) with
said threaded portion (70f) of said extraction tool (70) said translatable
element (15) is translated from said second position to said first retracted
position.

9) Anchoring structure (100) suited to anchor a dental prosthesis to at least two
implants (50), both of which are at least partially hollow and fixed to the bone
structure (S) of a patient, said structure (100) comprising at least two
anchoring devices (10), each suited to be anchored to one of said. at least two
implants (50), characterized in that it comprises at least one anchoring
device (10) according to any of claims from 1 to 8.

10) Structure (100) according to claim 9, characterized in that said at least two
devices (10) are rigidly fixed to each other.

11) Structure (100) according to claim 10, characterized in that the directions
of translation (T) of the translatable elements (15) of said at least two devices
are not parallel.

12) Anchoring kit for anchoring a dental prosthesis to at least one at least
paﬁially hollow implant (50) fixed to the bone structure (S) of a patient,
characterized in that it comprises at least one device (10) according to any of
claims from 1 to 8 and/or a structure (100) according to any of claims from 9
to 11, and in that it comprises at least one anchoring tool (60) for translating
said one or more translatable elements (15) from said first retracted position to
said second opposite position.

13) Anchoring kit according to claim 12, characterized in that it comprises at
least one extraction tool (70) for translating said one or more translatable
elements (15) from said second position to said first retracted position.

14) Anchoring system for anchoring a dental prosthesis to the bone structure (S)
of a patient, characterized in that it comprises at least one device (10)
according to claims from 1 to 8 or at least one structure (100) according to any
of claims from 9 to 11 or an anchoring kit according to any of claims 12 or 13,
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and in that it furthermore comprises one or more at least partially hollow

implants (50) suited to be rigidly fixed to the bone structure (S) of a patient.
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