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(57)  Acoupling assembly, particularly for dental im-
plants, which comprises at least one pin (2), which can
be coupled rigidly to a bone portion (A) and the like, and
a supporting element (4), which can be associated with
a prosthesis (B). The pin (2) has, at its end portion that
lies opposite the one designed for connectionto the bone
portion (A), a protruding tab (5) that can be accommo-
dated by elastic forcing in a respective cavity (6) formed
in the supporting element (4) so as to produce a stable
coupling configuration between the pin (2) and the sup-
porting element (4). The tab (5) is shaped like a substan-
tially equatorial portion of a sphere and its outer lateral
surface is adapted to abut, with at least one of its parts,
against the internal side walls of the cavity (6), so as to
determine the stable coupling configuration.
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Description

[0001] The present invention relates to a coupling as-
sembly, particularly for dental implants.

[0002] Asis known, one of the most effective solutions
to the problem of loss of one or more teeth is to resort to
a dental implant (provided in the ways that will be de-
scribed hereinafter).

[0003] Alarger number ofthese implants can of course
be used to replace a plurality of missing teeth; as an
alternative, faced with the lack of several teeth, the pa-
tient can receive a new dental arch, or a movable pros-
thesis which is provided monolithically, to be fixed to a
plurality of implants.

[0004] According to one possible embodiment, a den-
tal implant comprises an elongated pin, which is to be
inserted in the upper or lower maxillary bone (in the po-
sition of the missing tooth) and substantially replicates
the root of the lost tooth.

[0005] Externallytothe gum, asupportingelementpro-
trudes from the pin and is designed to receive a retention
cap which is associated with the prosthetic crown that
simulates the original tooth.

[0006] In greater detail, the supporting element is sub-
stantially constituted by a sphetrical body: by applying a
slight pressure it is possible to elastically accommodate
such spherical body within a recess formed in the cap,
thus achieving the desired coupling.

[0007] It is possible to resort to this type of coupling
bothto apply a single implant, designedto replace a miss-
ing tooth, and to apply a plurality of implants, which sup-
port a larger number of prosthetic crowns or a prosthesis
that simulates an entire dental arch.

[0008] However, this solution is not free from draw-
backs.

[0009] The sphere that protrudes from the gum in fact
has a very substantial bulk, whereas the space within the
mouth is minimal (especially if the mouth is to accommo-
date a prosthesis of the type of a dental arch).

[0010] Further, once the prosthesis has been disas-
sembled (for cleaning, for example), one or more signif-
icantly protruding elements remain along the gum and
cause discomfort when they come into contact with the
antagonist part. In particular, the problem is especially
felt when one does not wish to proceed immediately with
reinsertion (for example to rest during the night).
[0011] Finally, it should be noted that during the oper-
ation for the application of a plurality of implants to a
patient the surgeon often encounters difficulties in mutu-
ally aligning them precisely (for example due to a lack of
parallelism of the pins inserted in the gum). Any displace-
ments with respect to correct positioning allow insertion
of the prosthesis only by forcing the coupling, with obvi-
ous traumas to the implants, which can compromise the
correct outcome of the operation, with consequencesthat
can even be as severe as premature loss of the pins or
of the entire implant.

[0012] The aim of the present invention is to solve the
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above mentioned drawbacks, by providing a coupling as-
sembly that makes it possible to contain the space oc-
cupation within the mouth, thus saving the patient an an-
noying discomfort.

[0013] Within this aim, an object of the invention is to
provide a coupling assembly that can be used both for
operations aimed at replacing one or more teeth and for
operations aimed at installing a new dental arch.
[0014] Another object of the invention is to provide an
assembly whose application during surgery ensures sim-
ply and effectively a correct positioning of the various
components in order to jointly connect them to each oth-
er.

[0015] A further object of the invention is to propose a
method that makes it possible to install a prosthesis in
extremely short time and with a limited number of ses-
sions at the dentist.

[0016] Another object of the invention is to provide an
assembly that ensures high reliability in operation.
[0017] Another object of the invention is to provide an
assembly that can be obtained easily starting from com-
monly commercially available elements and materials.
[0018] Another object of the invention is to provide an
assembly that has low costs and is safe in application.
[0019] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
coupling assembly, particularly for dental implants, which
comprises at least one pin, that can be coupled rigidly to
a bone portion and the like, and a supporting element,
which can be associated with a prosthesis, said pin hav-
ing, at its end portion that lies opposite the one designed
forconnection to the bone portion, a protruding tab which
can be accommodated by elastic forcing in a respective
cavity formedin said supporting element so as to produce
astable coupling configuration between said pin and said
supporting element, characterized in that said tab is
shaped like a substantially equatorial portion of a sphere,
whose outer lateral surface is suitable to abut, with at
least one of its parts, against the internal side wall of said
cavity, to determine said stable coupling configuration.
[0020] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of some preferred but not exclusive
embodiments of the assembly accordingto the invention,
illustrated by way of non-limiting example in the accom-
panying drawings, wherein:

Figure 1 is a partially sectional front elevation view
of a coupling assembly according to the invention,
in a first embodiment;
Figures 2 and 3 are views of the coupling assembly
according to the invention in a second embodiment,
and more particularly:

Figure 2 is a partially sectional front elevation
view of the coupling assembly according to the
invention;

Figure 3 is an exploded perspective view of
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some components of the coupling assembly ac-
cording to the invention;

Figures 4to 6 are views of the coupling assembly
accordingtotheinventioninathird embodiment,
and more particularly:

Figure 4 is a partially sectional front elevation view
of the coupling assembly according to the invention;
Figure 5 is a sectional front elevation view, taken
along an axial plane, of a component of the coupling
assembly according to the invention;

Figure 6 is a top view of the component of Figure 5;
Figures 7 and 8 are views of further uses of the cou-
pling assembly according to the invention, adapted
for the execution of further work.

[0021] With referencetothe figures, acoupling assem-
bly according to the invention, generally designated by
the reference numeral 1, comprises at least one pin 2,
which can be coupled rigidly to a bone portion A and the
like.

[0022] It should be noted from the outset that the bone
portion A can be any part for which the application of the
coupling assembly 1 according to the invention is suita-
ble.

[0023] In the continuation of the present description,
reference shall be made in any case to the preferred but
not exclusive application in which the bone portion A is
constituted by the upper or lower maxillary bone of a pa-
tient who, as a consequence of traumas or disorders of
various Kinds, requires the application of a prosthesis B,
such as for example a simple dental crown, dentures or
a dental bridge, to replace one or more missing teeth.
According to this preferred application, the pin 2 is there-
fore substantially a dental implant.

[0024] It is specified that the pin 2 can be inserted di-
rectly inthe bone portion A (as in the embodiment shown
in Figure 2); moreover, as can be seen in Figure 1, itis
possible to insert the pin 2 of the assembly 1 according
to the invention in a preimplant 3, which is designed to
mate stably with the surrounding anatomicaltissues. The
preimplant 3 can have a seat for the pin 2 inside it and
can originate from a previous operation of the dentist.
[0025] The coupling assembly 1 according to the in-
vention furthermore comprises a supporting element 4,
which can be associated with or connected to the pros-
thesis B: the pin 2 has, at its first end portion that is op-
posite the second one designed for connection to the
bone portion A, a protruding tab 5, which can be accom-
modated by elastic forcing in a respective cavity 6 formed
in the supporting element 4.

[0026] The accommodation of the tab 5 in the cavity 6
produces a stable coupling configuration between the pin
2 and the supporting element 4 (as shown in Figures 1
and 2), so as to make it possible to couple, in various
ways, the prosthesis Bto the bone portion A ofthe patient.
[0027] According to the invention, the tab 5 is shaped
like a substantially equatorial portion of a sphere and its
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outer lateral surface is so shaped that is adapted to abut,
with at least part thereof, on the inner side wall of the
cavity 6 to produce the stable coupling configuration.
[0028] This specific shape of the coupling portion of
the tab 5 can be obtained by intersecting (on opposite
sides with respect to the center) a sphere with two planes
which are parallel to each other and to a great circle of
the sphere.

[0029] The resulting solid, having a disc shape, thus
has two opposite end faces (at the intersection with the
planes) and a lateral surface that in practice constitutes
a fragment of the original spherical surface.

[0030] The choice to provide a tab 5 that is shaped
according to the conditions described above ensures
achievement of the intended aim and objects, since the
reduced axial extension that they provide makes it pos-
sible to contain the space occupation of the assembly 1
within the mouth, without thereby compromising the cor-
rect and stable coupling between the pin 2 and the sup-
porting element 4.

[0031] Otherthan in known assemblies, the outer lat-
eral surface (which ensures the coupling by elastic forc-
ing and/or interference by way of its curvature) in fact
can be affected over its entirety by contact with the inner
side walls of the cavity 6, thus ensuring the tightness of
the coupling.

[0032] In practice, the tab 5 affected by the coupling
is dimensionally similar to the portions of the tabs of
known assemblies, in which only the equatorial region of
the sphere that protrudes from the pin abutted against
the supporting element.

[0033] The different shape assumed thus allows elim-
ination of the portions that are unnecessary for coupling
purposes and therefore to keep the stability of such cou-
pling unchanged, with a reduced space occupation.
[0034] Further, it should be noted that in the coupling
described and illustrated in the accompanying figures the
reduced extension of the tab 5 in the mouth makes it
possible to contain the extent of any flexural stresses
discharged onto the bone portion A.

[0035] Asaconsequence forexample of imperfect siz-
ing of the various parts or of imperfect alignment of the
pin 2, such stresses can in fact reach substantial values
in known assemblies, because the spherical tab extends
to a significant extent within the mouth, thus producing
a considerable lever arm.

[0036] Moreover, if it is necessary to insert a plurality
of implants, for applying a prosthesis B of a denture type,
the surgeon no longer needs to worry, other than with
the assemblies of the background art, about the mutual
alignment among the various pins 2. The tabs 5 protrude
to an extremely limited extent from the gum andtherefore
the risk that an incorrect alignment of the pins 2 and of
the supporting elements 4 might cause an incorrect mu-
tual positioning of the coupling points is reduced signifi-
cantly.

[0037] Advantageously, both the pin 2 and the sup-
porting element 4 can be provided with a plurality of
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shapes, as a function of the specific requirements of ap-
plication for which the coupling assembly 1 according to
the invention can be used.

[0038] Forexample, accordingto one possible embod-
iment, which is presented in Figure 1 by way of non-
limiting example of the application of the invention, the
supporting element 4 is constituted by a hood 7 which
has a substantially cylindrical shape and is open at one
end face so as to form the above cited cavity 6. In order
to produce a correct stable coupling, the internal wall or
walls of the cavity 6 has a flared portion that is substan-
tially complementary to the curvature of the outer lateral
surface of the tab 5.

[0039] According to different embodiments, shown in
Figures 2 to 5, the supporting element 4 is constituted
by aring 8, which inturn can be inserted in a substantially
cylindrical sleeve 9, for the reference and support of ad-
ditional prosthetic components (as will be described in
more detail hereinafter).

[0040] In orderto increase its elastic deformability, the
ring 8 can be provided with a notch 10, as in the embod-
iments shown in Figures 3, 5 and 6.

[0041] Conveniently, the coupling assembly 1 has fix-
ing means 11 for fixing the supporting element 4 to the
pin 2, which are capable of further contributing to the
stability of their mutual coupling, making it fully rigid and
non-removable.

[0042] More particularly, according to one possible
embodiment, the fixing means 11 comprise a locking
screw 12, which can be inserted coaxially in a corre-
sponding female thread 13 formed within the tab 5.
[0043] If one wishes in any case to maintain the pos-
sibility of removing the sleeve 9 at a later time in a prac-
tical and easy manner, it is possible to provide, as shown
in Figure 4, the internal surface of the sleeve 9 with a
recess 9aformed at an end region thereofthat is directed
toward the pin 2.

[0044] As aconsequence of a traction of the sleeve 9,
after removal of the fixing means 11 the ring 8 (which
can be made of a biocompatible polymeric material or of
biocompatible titanium) can be deformed elastically, ex-
panding within the recess 9a, allowing the convenient
extraction of the sleeve 9 (whereas in the previously de-
scribed solution, after removal of the fixing means 11
extraction is possible only by forcing and damaging ir-
reparably the ring 8 and/or the sleeve 9).

[0045] Advantageously, for allowing rigid insertion in
the bone portion A, the pin 2 has, on the side opposite
the tab 5, a stem 14a, 14b, which is also threaded and
is adapted for stable coupling to the bone portion A.
[0046] In greater detalil, it is possible to provide on the
stem 14a adapted threads to allow insertion (and subse-
quent coupling) in the seat formed in the preimplant 3
(asin Figure 1).

[0047] Asanalternative, asshownin Figure 2,the stem
14b is self-tapping and can be inserted directly in the
previously drilled bone (as in Figure 2).

[0048] The possibility is moreover not excluded to pro-
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vide stems 14a, 14b which are not threaded and can be
inserted completely in a seat provided beforehand in the
root of the tooth (the bone portion A) which has been
conveniently reamed.

[0049] Moreover, the choice is provided to adopt cou-
pling assemblies 1 in which the pin 2 can be coupled
rigidly to an existing tooth (or in any case to a stable
dental crown, even of a prosthetic type) and which are
capable of producing a coupling with the supporting el-
ement 4 on the side of the latter.

[0050] According to this embodiment, the pin 2 is in
fact constituted substantially by a tab 5 that protrudes
from the sides of a tubular body conveniently keyed on
the tooth.

[0051] Itis then possible to stably couple the support-
ing element 4 to the pin 2, thus providing the stable shape
on the side of the tooth.

[0052] This solution offers evident advantages with re-
spect to the solutions typically used when it is necessary
or preferable to install a prosthesis B on one or more
teeth that are still stably anchored to the bone portion A.
[0053] Accordingto known solutions, when faced with
these needs one in fact resorts to a substantially sphe-
roidal tab, which is connected by means of an adapted
arm to the tubular body that is keyed on the tooth.
[0054] The choice to resort to the coupling assembly
1 (and therefore the lack of the arm) allows instead to
contain the space occupied in the mouth of the patient
and further makes it possible to reduce any flexural
stresses to which the various components can be sub-
jected (since they protrude from the tooth by a limited
distance).

[0055] Moreover, if these components have to be pro-
vided by means of the known lost-wax technique, their
reduced dimensions ensure the lack of shrinkage or po-
rosities caused by imperfect cooling of the materials.
[0056] For facilitating the adaptation of the assembly
1 to parts which are known and/or of a commercial type,
ortoimplants and/or prostheses Bthat have already been
installed, but also more simply to allow easy coupling
with the prosthesis B prepared by the laboratory, the sup-
porting element 4 can be provided with a step 4a (or with
other abutment means) to allow coupling to a matrix 15
provided on the prosthesis B; this further allows use of
the assembly 1 according to the invention also for oper-
ations for maintenance and repair of existing prostheses
B.

[0057] The coupling between the supporting element
4 and the matrix 15 allows, thanks to the deformability of
the selected materials, slight oscillations of the prosthesis
B with respect to the supporting element 4 (and with re-
spect to the apparatus), thus compensating for any mis-
alignments and small imperfections of the prosthesis B.
[0058] It should also be noted that the choice to resort
to elastically deformable materials to provide the com-
ponents described so far of the coupling assembly 1 al-
lows a vertical yielding which compensates the effects
of the masticatory load without bearing on the implants
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and the bone portion A.

[0059] With particular reference to the ring 8 (and to
the embodiment of Figures 2 and 3), making it of deform-
able material and optionally oversizing it during design
with respect to the requirements of simple coupling al-
lows the ring 8 to apply a counterpressure on the locking
screw 12, in practice behaving like a locking nut, thus
contributing to the stability of the coupling.

[0060] To further reduce the risk of bearing on the im-
plants and on the bone portion A, it is possible to shape
the pin 2 and the supporting element 4 so as to maintain
an empty space between the base of the latter and the
edge of the gum; this space is occupied by the supporting
element 4 and thus compensates for any elastic yielding
produced by the masticatory load.

[0061] The solutions described above can be used for
various types of implant, both for traditional ones and for
those known as immediate load implants; itis further pos-
sible to use coupling assemblies 1 according to what is
described to provide mini-implants (again both the tradi-
tional type and the immediate load type).

[0062] The use of the coupling assembly 1 to apply
mini-implants makes it possible to perform surgical pro-
cedures which are simple and much quicker than those
that provide for resorting to traditional implants.

[0063] In any case, use of the assembly 1 for the in-
sertion of traditional implants is still possible, and there-
fore provides for at least one first session, in which the
surgeon works with a scalpel to open the bone portion A
constituted by the gum and to access the underlying
bone. By means of an appropriate miling machine,
he/she canthen form a channel into which the preimplant
3required to accommodate the stem 14aisto be inserted
(if, of course, the preimplant 3 is not already present be-
cause it originates from a previous operation). Then
he/she can reposition the flaps of the gum and close the
wound with stitches (according to a surgical technique
of the known type).

[0064] After a period that can vary between three and
sixmonths it is possible to access the preimplant 3 again
to insert the pin 2 and then the supporting element 4 and
continue in the activities required for the insertion of the
prosthesis B.

[0065] The method according to the invention for the
installation of a dental prosthesis B on a plurality of cou-
pling assemblies 1 consists first of all in coupling rigidly
a plurality of pins 2 to a bone portion A (or the like).
[0066] Atthis point the method according to the inven-
tion provides, in astep b., forthe keying of a substantially
cylindrical stub 16 onto each pin 2 in order to allow the
reference and support of additional prosthetic compo-
nents.

[0067] Once the stubs 16 have been keyed, it is pos-
sible, in a step c., to obtain a substantially mirror-sym-
metrical impression or imprint (typically made of elas-
tomer) of the bone portion A and of the stubs 16, in order
to provide the prosthesis B: during this step c., the stubs
16 are driven into the impression or imprint so as to con-
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stitute a reference for subsequent correct sizing of the
prosthesis B.

[0068] Once these first operations, which can be per-
formed by a dentist in the first session with the patient,
have ended, a dental laboratory, which receives the im-
print, models, in a step d., a cast C (typically made of
plaster) of the bone portion A, and itis possible to arrange
inserts D (which simulate the pins 2) on the cast C to
replicate the shape assumed by the assemblies 1 asso-
ciated withthe bone portion A (asinthe example of Figure
7).

[0069] With an optimum replica of the bone portion A,
constituted by the cast C, at one’s disposal, it is possible
in a step e., in the dental laboratory, to provide, on the
basis of the cast C, a bar 17 (according to known meth-
ods, such as for example the lost-wax casting method,
which makes it possible to obtain a prosthesis B that is
very strong by resorting to prefabricated components
which can be calcined).

[0070] The bar 17 can be arranged transversely to the
edge of the bone portion A, thanks to sleeves 9 which
are provided appropriately and are fixed to the bar 17
and can be coupled to the pins 2: the bar 17 (with the
sleeves 9 fixed thereto) thus constitutes a base for cou-
pling to a respective seat 18 that is formed in the pros-
thesis B.

[0071] Thelaboratorycanthen,inastepf., onthebasis
of the cast C also build the prosthesis B to be coupled to
the bar 17 cited above.

[0072] For example, as can be seen in Figure 8, the
coupling between the bar 17 and the prosthesis B can
be provided by replicating substantially the methods al-
ready described for the assembly 1:the possibility is thus
provided to form, along the bar 17, protrusions 19 that
are shaped like the tab 5 and are adapted to be accom-
modated in the seat 18, which in turn can be accommo-
dated in a block 20 that is jointly connected to the pros-
thesis B.

[0073] These protrusions 19 can be arranged above
the bar 17, along an axis that is substantially perpendic-
ular thereto and to the edges of the gum (as in Figure 8),
or protrude from the sides of the bar 17 (for a coupling
direction that is parallel to the edges of the gum), as a
function of the specific application requirements.
[0074] Aftercompletingthe stepf., ina second session
the dentist can proceed with the final steps of the instal-
lation of the prosthesis B: he/she canin fact, in astep g.,
arrange the bar 17 transversely to the edge of the gum,
coupling it to the pins 2 by means of the sleeves 9.
[0075] Subsequently, in a step h., the dentist can ac-
commodate by elastic forcing the supporting elements 4
on the tab 5 of each pin 2, thus providing a configuration
for stable coupling between the pins 2 and the supporting
elements 4 and between the supporting elements 4 and
the sleeves 9.

[0076] More precisely, in step h. the dentist associates
the sleeves 9 (which are fixed to the bar 17) with the pins
2, in order to then associate a ring 8 with each pin 2.
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[0077] In order to increase the stability of the coupling
and prevent subsequent removals thereof, it is optionally
possible to resort to the fixing means 11 (as already
shown) to lock each supporting element 4 on the pins 2.
[0078] Conveniently, according to the embodiment
presented in the figure, which is a non-limiting example
of the application of the invention, the sleeve 9 has a
tubular shape and the duct 21 formed inside the sleeve
9 has, at one end of the sleeve 9, a shoulder 22 that is
adapted to abut against the base of the ring 8, so as to
ensure mutual coupling (reinforced by the presence of
the fixing means 11).

[0079] Finally,inastepi.itis possible to install detach-
ably the prosthesis B in the mouth of the patient, asso-
ciating it with the bar 17.

[0080] According to the described method, the pros-
thesis B therefore does not mate with a plurality of pins
2 or other components but only with the bar 17, thus
ensuring greater stability and reduced discomfort caused
by small misalignments of the individual components
(which are compensated by the bar 17).

[0081] More precisely, the presence of the bar 17,
whichis interposedbetweenthe pins 2 andthe prosthesis
B, makes it possible to compensate for any lack of par-
allelism between the pins 2, which according to known
methods could cause coupling with the prosthesis B to
be problematic.

[0082] Byresortingtothebar 17, provided onthe basis
of the position and orientation of the various pins 2 (as
described), optimum coupling with such pins is ensured,
while it is practical and convenient to couple in turn the
bar 17 to the prosthesis B.

[0083] The coupling between the supporting elements
4 and the pins 2, as well as the coupling between the
supporting elements 4 and the bar 17, can be rendered
permanent by way of the fixing means 11 and optional
additional steps for welding or mutual bonding of the
parts.

[0084] It should be noted, however, that the choice to
resort to fixing means 11 such as the screw 12, on the
one hand, as mentioned, ensures that the coupling per-
sists over time, and on the other hand allows its removal
by the dentist in ways that preserve the other elements
installed in the mouth.

[0085] Itisinfact sufficientto operate onthe screw 12,
by unscrewing it, and then extract the ring 8 (or optionally
destroy it) to allow access to the pin 2 or other internal
elements, in order to allow them to be cleaned and in-
spected, without thereby compromising the remaining
work. Once inspection has ended, it is therefore simple
to restore the coupling by reassociating the ring 8 (op-
tionally a new ring 8) with the pin 2 to then provide a new
fixation by means of the screw 12.

[0086] The method according to the invention makes
it possible to achieve installation of the prosthesis B a
few days after fixing the pins 2 to the bone portion A and
therefore a few days after starting with said method.
[0087] Inparticular, as already noted, steps a.toc. can
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be performedbythe dentistin afirst session; subsequent-
ly, a dental laboratory can perform in a few days steps
d. to f.,, to then return to the dentist the bar 17 (with the
sleeves 9) and the prosthesis B, by means of which the
dentist, in a second session, completes the method ac-
cording to the invention (performing steps g. to i.).
[0088] In any case, the low cost of the components
used and the possibility mentioned earlier to complete
the entire method accordingto the invention in a few days
positively allow keeping the operation costs low, with ev-
ident benefits for the patient, without thereby affecting
the economic margin of the surgeon and of the dental
technician.

[0089] Conveniently, at the end of step c., the method
according to the invention can entail the protection, in a
step j., of the bone portion A and the assemblies 1 by
means of a temporary plate.

[0090] Suchtemporary plate can be appliedtothe gum
for protecting the bone portion A and the components of
the coupling assembly 1 that are already associated
therewith, while the dental laboratory is in the process of
completing steps d. and e..

[0091] Further, by spreading the part of the plate de-
signed to contact the gum with appropriate disinfectant
substances it is possible to avoid the risk of causing dis-
comfort to the patient.

[0092] The kit forthe application of prostheses B com-
prises at least one plurality of pins 2, a plurality of respec-
tive supporting elements 4 and a set of additional acces-
sories and tools (for example made of materials which
can be calcined and/or titanium) for performing the in-
stallation method described in the previous paragraphs.
[0093] Each pin 2 canbe coupled stably with a respec-
tive supporting element 4 by accommodation, by elastic
forcing, of the tab 5 of each pin 2 in respective cavities
6 formed in the corresponding supporting elements 4.
[0094] More particularly, the set of additional accesso-
ries and tools comprises at least one bar 17 (made of
material which can be calcined) and a plurality of sleeves
9, pins 16 and inserts D.

[0095] Inthe kit 24 the dentist can thusfind all the com-
ponents needed for the insertion of one or more implants
for subsequent coupling with one or more prosthetic
teeth.

[0096] More generally, the possibility is provided to
equip the kit with all the components needed to provide
and insert any type of prosthesis B and to perform the
method described above: in the kit, the surgeon in fact
finds the pins 2, the supporting elements 4 and the ac-
cessories (such as for example the stubs 16) needed to
take the imprint in order to provide the cast C and sub-
sequently the prosthesis B.

[0097] In conclusion, regardless of the type of implant
and prosthesis B with which the patient is to be provided,
the kitcomprises allthe necessary components, thus pro-
viding the dentist with a single reference standard that
accompanies him/her in the various steps of the opera-
tion (and in subsequent operations).
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[0098] This avoids the necessity of having to contact
several suppliers and use different types of components
(which are often mutually incompatible), thus ensuring a
reduction in the times and costs linked to the operations
and higher effectiveness and likelihood of positive out-
comes thereof.

[0099] The terms "substantial" and "substantially”,
when referred to shapes or dimensions of elements dis-
closed herein, will be interpreted as meaning that those
shapes or dimensions to which they refer have the men-
tioned configuration or dimensions but for tolerances that
are known by those skilled in the art, to be usual for the
technical field involved.

[0100] In practice it has been found that the coupling
assembly according to the invention fully achieves the
intended aim, since the choice to resort to a tab that is
shaped like a substantially equatorial portion of a sphere
forthe pinthatis coupled to the bone portion, a tab whose
outer lateral surface can abut against the inner side walls
of the abutment element that can be associated with the
prosthesis, produces a stable coupling configuration, at
the same time containing the space occupation within
the mouth, thus sparing the patient any annoying incon-
veniences.

[0101] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; further, all the
details may be replaced with other technically equivalent
elements.

[0102] Inthe exemplary embodiments shown, individ-
ual characteristics, given in relation to specific examples,
may actually be interchanged with other different char-
acteristics that exist in other exemplary embodiments.
[0103] Moreovert, it is noted that anything found to be
already known during the patenting process is under-
stood not to be claimed and to be the subject of a dis-
claimer.

[0104] In practice, the materials used, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0105] Thedisclosuresin Italian Patent Application No.
BO2009A000279 from which this application claims pri-
ority are incorporated herein by reference.

[0106] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included forthe sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Acouplingassembly, particularly for dentalimplants,
comprising at least one pin (2), which can be coupled
rigidly to a bone portion (A) and the like, and a sup-
porting element (4), which can be associated with a
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prosthesis (B), said pin (2) having, at its end portion
that lies opposite the one designed for connection
to the bone portion (A), a protruding tab (5) that can
be accommodated by elastic forcing in a respective
cavity (6) formed in said supporting element (4) so
as to produce a stable coupling configuration be-
tween said pin (2) and said supporting element (4),
characterized in that said tab (5) is shaped like a
substantially equatorial portion of a sphere, its outer
lateral surface being adapted to abut, with at least
one of its parts, against the internal side walls of said
cavity (6), so as to determine said stable coupling
configuration.

The coupling assembly according to claim 1, char-
acterized in that said supporting element (4) is con-
stituted by a cap (7) that has a substantially cylindri-
cal shape and is open at one end face, so as to form
said cavity (6), the internal walls of said cavity (6)
having a flared portion that is substantially comple-
mentary to the curvature of said outer lateral surface
of said tab (5).

The coupling assembly according to claim 1 and as
an alternative to claim 2, characterized in that said
supporting element (4) is constituted by a ring (8), a
substantially cylindrical sleeve (9) being in turn able
to be keyed on said ring (8) for reference and support
of additional prosthetic components.

The coupling assembly according to one or more of
the preceding claims, characterized in that it com-
prises means (11) for fixing said supporting element
(4) to said pin (2).

The coupling assembly according to claim 4, char-
acterized in that said fixing means (11) comprise a
screw (12), which can be inserted coaxially in a cor-
responding female thread (13) formed inside said
tab (5).

The coupling assembly according to one or more of
the preceding claims, characterized in that said pin
(2) has, on the side opposite said tab (5), a stem
(14a, 14b) which is also threaded and is suitable for
stable coupling to the bone pottion (A).

A method for installing a dental prostheses on a plu-
rality of coupling assemblies according to one or
more of the preceding claims, which consists in the
steps of:

a. coupling rigidly a plurality of said pins (2) to a
bone portion (A) and the like;

b. keying on each one of said pins (2) a respec-
tive substantially cylindrical stub (16), for the ref-
erence and support of additional prosthetic com-
ponents;
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¢. obtaining a substantially mirror-symmetrical
imprint of the bone portion (A) and of said stubs
(16), to provide the prosthesis (B), said pins (16)
penetrating the imprint so as to constitute a ref-
erence forsubsequent correct sizing of the pros-
thesis (B);

d. modeling a cast (C), by means of the impres-
sion, of the bone portion (A), inserts (D) being
arrangeable on said cast (C) so as to simulate
said pins (2), for replicating the shape assumed
by the assemblies associated with the bone por-
tion (A);

e. providing, on the basis of said cast (C) and of
said pins (16), abar (17), which can be arranged
transversely to the edge of the bone portion (A),
sleeves (9) adapted for subsequent coupling to
said pins (2) being fixable to said bar (17), said
bar (17) constituting a base for coupling to a re-
spective seat (18) formed in the prosthesis (B);
f. building, on the basis of said cast (C), the pros-
thesis (B) that can be coupled to said bar (17);
g. arranging transversely to the edge of the gum
said bar (17), coupling it to said pins (2) by
means of said sleeves (9);

h. accommodating by elastic forcing said sup-
porting elements on said tab (5) of each one of
said pins (2), so as to produce a stable coupling
configuration between said pins (2) and said
supporting elements (4) and between said sup-
porting elements (4) and said sleeves (9);

i. installing removably the prosthesis (B) in the
mouth of the patient, associating it with said bar
(17).

The method according to claim 7, which consists, at
the end of step c., in protecting, in a step j., the bone
portion (A) and said pins (2) with a temporary plate.

A kit for applying prostheses according to one or
more of the preceding claims, characterized in that
it comprises at least one plurality of said pins (2), a
plurality of respective supporting elements (4) and a
set of additional accessories and tools for performing
said installation method, each one of said pins (2)
being able to be stably coupled to a respective sup-
porting element (4) by accommodation by elastic
forcing of said tab (5) of each one of said pins (2) in
respective cavities (6) formed in said corresponding
supporting elements (4).

The kit according to claim 9, characterized in that
said set comprises at least one of said bars (17) and
a plurality of said sleeves (9), said stubs (16) and
said inserts (D).
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