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(57) Abstract: An insert for a dental prosthesis screwed onto an
implant, in particular of the type comprising a superstructure (2)
and an implant (3) integrated in the bone (4), which are reciproc-
ally joined by means of a screw (5, 25). The insert of the invention
consists, in particular, of an element made of a damping material
interposed between the coupling surface (6, 7) of the superstruc-
ture (2) and implant (3). Thanks to the insert of the invention, a
dental prosthesis screwed onto an implant is obtained, which re-
produces the natural anchoring state of the tooth to the bone, so
that the stress peaks on the superstructure are damped before being
discharged onto the implant and consequently also onto the bone.
The insert of the invention also offers the advantage of sealing the
contact area between the superstructure and the implant, thus pre-
venting dangerous bacterial infiltrations.
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DAMPENING INSERT FOR DENTAL IMPLANTS

INSERT, IN PARTICULAR WiTH A CUSHIONING EFFECT, FOR A
DENTAL PROSTHESIS, SCREWED ONTO AN IMPLANT AND A DENTAL
PROSTHESIS PROVIDED WITH SAID INSERT

Description

The present invention relates to .an insert, in
particular having a cushioning effect, for a dental
prosthesis screwed onto an implant. The invention also
relates to the dental prosthesis provided with this

insert.

Field of the invention

The field of invention relates to dental prostheses
screwed onto an implant, in which a superstructure is
fixed, by means of a screw, onto the implant integrated
in the bone.

Background of the invention

The fixing of a superstructure onto an implant is
traditionally effected by direct contact between the
parts, i.e. without any intermediate elements suitable
for separating the respective contact surfaces. Any
stress on the superstructure, generated in particular
by mastication, is consequently discharged directly
onto the implant and therefore also onto the bone

sustaining it. The stress peaks transmitted onto the

contact surface between the bone and the implant are,

however, particularly detrimental as they can cause the
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detachment of the implant from its seat and
consequently instability of the prosthesis, with a
possible loss of the implant.

Summary of the invention

An objective of the present invention is to provide
a dental prosthesis which is similar to the natural
state of the tooth, in which the stress peaks are
damped before being discharged onto the bone.

A further objective of the present invention is to
provide a prosthesis suitable for preventing the séress
peaks received by the superstructures from reaching the
bone unaltered.

Another objective of the invention is to provide a
prosthesis suitable for preventing infiltrations of
bacteria between the surfaces in reciprocal contact, of
the implant and superstructure, respectively.

Yet another objective of the invention to protect
the surface of the dental superstructure in contact
with the implant, thus avoiding possible damage due to
the reciprocal fixing operations between these parts,
and movements caused by mastication.

These and other objectives are achieved by means of
the insert and prosthesis of claims 1 and 9
respectively. Some preferred embodiments of the

invention are described in the remaining claims.
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In bartibular, the insert of the invention.
comprises a superstructure and an implant integrated in
the bone, which are reciprocally joined by means of a
screw, wherein said insert consists 6f an element made
of- -a damping-material-interposed between the coupling.
surfaces of the superstructure and implant,
respectively.

According to the invention, said insert consists of
an element having an annular shapevprovided‘with a hole
for the passage of the above-mentioned screw.

Ih particular, the insert of the'ihvention consists
of an element containing a base suitable for being
interposed between the abpve—mentroned coupling
surfaces, said insert also having a profile which is
engaged with the coupling .séction bétweén the
superstructure and the implant.-

The -insert of the invention is also charégterized
in that it consists of an element having an annular
base suitable for‘being interposed between the above-
mentioned coupling surfaces of the superstructure and
implant, a profile which is engaged inside said
superstructure and a threaded portion to be engaged
with a véap, also threaded, for blockingu éaid
superstructﬁre on the insert, said screw causing the

fixing of the insert on the implant.
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According to a variant, the insert of the invention

consists of an element having an annular base suitable

for Dbeing interposed between the above-mentioned

coupling surfaces and a profile which is engaged inside

.said above-mentioned superstructure, said screw having

a conical portion which, when engaged inside the hole
of the insert, causes the expansion of said profile,
thus blocking the superstructure on the insert and on

the implant.

The insert éf the invention is also characterized

'in that it comprises a protrusion suitable for being

engaged with a corresponding housing of the:
supersfructure, thus bloéking its rotatidn on the same
insert.

The latter is particularly made of an elastically
deformable plastic material which, when subjected to a
preload of 10-50 Nm by means of said screw 5, in the‘
presence of additional loads as thqse performed by the
masticatory apparatus, undergoes an elastic deformation
of 0,01-80 p (micron) in the direction of the &ertical
axis.

Thanks to the insert of the invention, a dental
prosthésis is obtained,' which is screwed onto an
implant which reproduces the natural anchoring state of

the tooth to the bone, so that the stress peaks on the
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superstructure are damped before being discharged onto
the implant and consequently also onto the bone.

The 1insert of the 1invention also offers the
advantage of sealing the contact area between the
superstructure and implant, thus preventing any
dangerous infiltrations of bacteria.

Again, thanks to the cushioning effect generated by
the insert of the invention, made of a material
suitable for the purpose, damage to the superstructure
is prevenfed, due to contact of the same with the
implant during the fixing operations betweeh the parts
and also during mastication.

Brief description of the drawings

These and other objectives; advantages and
characteristics are evident from the following
description of some preferred embodiments of the insert
and prosthesis of the invention, illustrated, as a non-
limiting example, in the figures of the enclosed
drawings. In which:

- figure 1 illustrates a sectional view of a
dental prosthesis screwed according to the known
art;

- figure 2 illustrates a sectional view of a
first embodiment of the dental prosthesis screwed

according to the invention;
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figures 3 and 4 illustrate a plan and

sectional view, respectively, of the insert

.assembled on the prosthesis of figure 2;

figure 5 illustrates a variant of the
prosfhesis and insert of figures 2 to 4;

figure 6 illustrates a detaii of an anchorage
for an implant having an external connection with
the insert positioned between the superstructure
and the implant of the proéthesis of figure 5;‘

figures 7, T7a and 8 illustrate a perspective,
plan and sectional view, respectively, of the
insert assembled on the prosthesis of figure‘6f

figure 9 illustrates a detail of an anchorage
for an implant having an internél 'connéctibn,
between the supersffucture'and the implant éf'the
prosthesis of the invention; |

figure 10 illustrates a sectional view of a
second embodiment of a screwed dental prosthesis
of the invention, with an insert having a
floating anchorage vand retention cap ofv the
superstructure;

figure 11 illustrates an exploded view of the
prosthésis of figuré 10;,

figure 12 illustrates a sectional view of a

third embodiment of a screwed dental prosthesis
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according to the invention, with an insert having
a floating anchorage and with retention of the
superstructure with a conical coupling; |
- figure 13 illustrates an exploded view of the
5 prosthesis of figure 12; and
- figure 14 illustrates a plan view of the
insert of the_prosthesis of figures 10 to 13.

Detailed description of the drawings

The prosthesis of the known art illustrated in
10 figure 1, indicated as a whole with l, consists of a
superstructure 2 fixed on the implant 3 anchored to the
bone 4, by means of a screw 5, housed inside the hole
29 of the same superstructure 2. In this embodiment,
the surface 6 of the superstructure and the surface 7
15 of the implant are in direct contact with each other at
the interface between the superstructure 2 and the
implant 3. The stress peaks on the superstructure are
therefore discharged directly, first onto the side
surface 9 of the implant 3 and from there onto the
20 surface 8 of the bone 4. As a result, the mentioned
surfaces 8 and 9 can be reciprocally detached, thus
causingla loss in the hold of the implant in its seat
and requiring the re-establishment or re-implantation

of the implant itself.

25 From figure 1, it can also be observed that, at the
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interface of the! mentioned surfaces 6 of the
superstructure 2 and 7 of the implant 3, there are
inevitably interspaces 10, normally  due to the
mechanical production tolerances of these parts. These
interspaces have the disadvantage of :epresénting‘Seats
for undesired and dangerous bacterial proliferation.

For the same reasons, the same surfaces 6 and 7, in
direct contact with each other, can be damaged by the
stress of mastication.

All éf these drawbacks are solved by means of the
prosthesis 11 of figure 2, in Which.‘an inserf 12 is
interposed between the facing surfaces l6 of the
superstructure 2 and 7 of the implant 3. As better
illustrated in figures 3 and 4, = this insert '12
substantially consisfs of a circular washer, having a
central hole 13 for the passage of the screw_5 which
blocks the superstructure 2 to the implant 3.

As a result of its damping and ©protective
cushioning functions between the surfaces 6 .of the
superstructure 2 and 7 of implant 3, the material of
the insert 12 must be less rigid than those forming the
superstructuré (for example ceramic, titanium and
Chromium/cobélt | alloyé) and those used“ for the
production of the implant (for example titanium).

The formation material of the insert 12 is
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preferably an elastically deformable plastic material
which, when SUbjécted to a preload of 10-50 Nm by means
of said screw 5, in the presence of additional loads as

those exercised by the masticatory apparatus (generally

up to 400N), undergoes an elastic deformation of 0,01-

80 u (micronj in the direction of the vertical axis. To
this purpose‘the material forming the insert 12 must
exhibit. én elastic modulus suffiéient to restore its
initial rgeometry in the absence of the masticatory
load.

In the embodiment of figures 5 to 8, the insért 14‘
has an annular base 15 in a single piece;. with a
profile 16 ‘Which reproduces the férn1 of the coupling
section between the superstructure 2 and the implant 3.
Iﬁ this Variant; the annular base 15 of the insert:i4
has the protective  cushioning and damping functions
already described with reference to the washer 12 of
figures 3 and 4, whereas thé profile 16 acts as a

damping and centering component between the implant 3

and the superstructure 2. As illustrated in figufe 7,

the outer section of the profile 16 of the insert 14,
advantageously has the form of the corresponding
cdﬁpling section of the implant, thus also obtaining an
anti-rotational effect. As illustrated in figure 9, the

insert 14 1s positioned at the side of the inner
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connection 17 of the implant, and no longer externally
such as that represented in figure 6.

Unlike the prosthesis of figures 2 to 5, in which
the screw 5 1is wused for reciprocally fixing the
superstructure, implant and insert, in the wvariant of
figures 10 "and 11, the screw 5 joins- the-insert 18 to
the implant 3, whereas, for the anchorage of the
superstructure 2 to the insert 18 (and therefore also
to the implant 3), a threaded cap 19 is used, which is
screwed onto the corresponding threaded portion»20 of
the insert 18. In this variant, és is better
illustrated in figure 11, the insert 18 has an annular
base 21, a profile 22 with the described threaded
portion 20, and is also produced with the éame material
used for the inserts 12 and 14 previously described.
The insert 18 of figure 14 advantageously haé a
protrusion 23 which, by engagement in a-corresponding
housing 24 inside the superstructure 2 'of figure il,
has an anti-rotational function between the same
structure and the insert. |

In the variant of figures 12 and 13, a screw 25 is
used for the reciprocal anchorage between‘ the
superstructure 2, the insert 27 and the implanf 3, said
screw having a conical portion 26, in turﬁ suitable for

being engaged inside the base 30, also having a

10
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corresponding conical form, of ‘the hole 13 of the
insert 27. Therefore, when the screw 25 is engaged'
inside the hole 13 of the insert 27, its Aprofile 26
compresses the'baee 30 of the hole 13, thus. expanding
the outer profile 28 of the insert 27 'against the
correspoﬁeing inner surface of the hole 29 of the
superstructure 2, thus biocking the supefstructure
without the necessity of the cap 19 of the version of
figﬁre 11.

Having thus described some preferred exemplary
embodiments of the device of the present inventioﬁ in
accordance with the principles  of the present
invention, it should be apparent to those skilled in
the art that various additional objects and advantages
have been attained by the invention and ‘that a varlety
of modlflcatlons can be made within the scope of the
present invention, being limited by the following

appended claims only.

11
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CLAIMS

1. An insert for a dental prosthesis screwed onto
an implant, in particular of the type comprising a
superstructure (2) and an implant (3) integrated in the
bone (4), which are reciprocally joined by means of a
screw (5,25), characterized in that it consists of an
element made of a damping material, interposed between
the coupling surfaces (6,7) of fhe superstructure (2)
and implant (3), respectively.

2. The insert according to claim 1, characterized
in that it consists of an element (12) having an
annular form, provided with a hole (13) for the passage
of said screw (5).

3. The insert according to claim 1, characterized
in that it consists of an element (14) having a base
(15) suitable for beihg interposed Dbetween the
mentioned surfaces (6,7) said insert also having a
profile (16) which is engaged on the coupling section
between the superstructure (2) and the implant (3).

4. The insert according to claim 1, characterized
in thét it consists of an element ' (18) having an
annular base (21) suitable for being interposed between
the mentioned surfaces (6,7), a profile (22) which is
engaged inside the superstructure (2) and a threaded

portion (20) for engagement with a cap (19), also

12
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threaded, for blocking the superstructure (2) on the
insert (18), said screw (5) fixing the insert (18) onto
the implant (3).

5. The insert according to claim 1, characterized
in that it consists of an element (27) having an
annular base suitable for being interposed between the
mentioned surfaces (6,7) and a profile (28) which is
engaged inside the superstructure (2), said screw (25)
having a conical portion (26) which, when engaged
inside the hole (13) of the insert (27), causes the
expansion of said profile (28), thus blocking the
superstructure (2) on the insert (27) and on the
implant (3).

6. The insert according to one or more of the
previous claims, characterized in that it also
comprises a protrusion (23) suitable for being engaged
with a corresponding housing (24) of the superstructure
(2), blocking its rotation on the same insert.

7. The insert according to one or more of the
previous claims, characterized in that it is made of an
elastically deformable plastic material which, when
subje¢ted to a preload of 10-50 Nm by means of said
screw (5), in the presence of additional loads és those
performed by the masticatory apparatus, undergoes an

elastic deformation in the direction of the vertical

13
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axis.

8. The insert according to one or more of the
previous claims, characterized in that the elastic
deformation of the elastically deformable plastic
material is 0,01 to 80 p (micron), in particular 0,05
to 40 p, preferred 0,1 to 20 p in the direction of the
vertical axis.

9. A dental prosthesis, characterized in that it is
a dental prosthesis screwed onto an implant according

to one or more of the previous claims.

14
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