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INTRA-BONE SCREW FOR EXTRADENTAL ANCHORING AND
METALLIC WIRE WITH MEANS FOR MUTUAL COUPLING,
PARTICULARLY FOR ORTHODONTIC USE
Technical Field

The present invention relates to an intra-bone screw for extradental
anchoring and to a metallic wire with mutual coupling means, particularly
for orthodontic use.
Background Art

Orthodontic braces are used to move the teeth inside the mouth by
applying thereto one or more forces of suitable intensity.

It is known to use, in the orthodontic field, intra-bone screws that are
designed to be screwed into the maxillary bones and have wires or springs
of a known and commercially available type fixed to the portion that is
designed to protrude from the gum: in order to fix the wires to the screw,
such screw is provided, at its upper end, with notches, holes or the like
which are oriented at right angles to the main axis and to which the
orthodontic wires are fixed by means of composite resins that wrap around
them and cement them or by means of elastic or metallic bindings.

Such bindings cause discomfort to the patient due to friction against
tissues; other times, the wires, cemented by means of composite resins,
create porous surfaces which cause an accumulation of bacterial plaque.
Both of these connections cause inflammations to tissues either due to
mechanical irritations or due to bacterial infection of the neighboring
tissues.

Moreover, in the background art the wires are jointly connected to the
screw with no degree of freedom and therefore can transmit to the screw
also torsional stresses that tend to screw or unscrew such screw with respect
to the seat that it has formed in the bone, causing its expulsion.

In practice, the rotational momenta discharged onto the screw are

harmful for the survival of such screw within bone tissue, since they cause



10

15

30

WO 2009/150175 PCT/EP2009/057170

2

compression, ischemia and necrosis of the bone cells that surround the
turns, with consequent mobility and loss of the screw.

Another drawback of the background art is the difficulty of creating,
with the wire inserted in the notches provided on the head at right angles to
the long axis of the screw, vectors that are parallel to the axis of such screw.
In order to create these vectors, the wire must be bent adjacent to the notch
through approximately 90°. With this configuration, the contact and
insertion point of the wire on the head of the screw is too short to withstand
the displacement and is difficult to stabilize; stabilization must necessarily
occur by means of bindings or composite resins that cement the wire in the
notches.

Disclosure of the Invention

The aim of the present invention is to obviate the above-mentioned
drawbacks and meet the mentioned requirements, by providing an intra-
bone screw for extradental anchoring and a metallic wire with mutual
coupling means, particularly for orthodontic use, with which there are no
torsional stresses of the screw with respect to the bone in order to avoid the
consequent expulsion phenomena, there is no need for bindings or resins to
couple the wire to the screw, and coupling with a thin elastic wire is
provided which is adapted to produce with clinical simplicity a correct force
in a direction with an extent which are valid to also provide exclusive and
intrusive vectors that until now were difficult to achieve.

Within this aim, an object of the present invention is to achieve the
above-mentioned aim with a structure that is simple, relatively easy to
provide in practice, safe in use, effective in operation, and of relatively low
costs.

Another object of the invention is to insert the orthodontic wire
coaxially with respect to the axis of the screw: if the wire is made of elastic
metallic alloy and has a simple straight configuration, and if its elasticity is

activated, the wire shall have its free end adapted to transmit a force that is
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parallel to the major axis of the screw and an orientation that is intrusive or

extrusive with respect to the gum.

This aim and these and other objects, which will become better
apparent hereinafter, are achieved by the present intra-bone screw for
extradental anchoring with means for coupling to a metallic wire that
protrudes from the oral mucosa, particularly for orthodontic use,
characterized in that the means for coupling the wire to the screw are of a
type adapted to allow the free rotation, but not the axial sliding, of the wire
with respect to the screw, in order to avoid transmission to the screw of
torques that delay the healing process of the gum, at the same time allowing
the transmission of other forces with any orientation and axial offset.

Brief description of the drawings

Further characteristics and advantages of the invention will become
better apparent from the following detailed description of some preferred
but not exclusive embodiments of an intra-bone screw for extradental
anchoring with means for coupling to a metallic wire that protrudes from the
oral mucosa, particularly for orthodontic use according to the invention,
illustrated by way of non-limiting example in the accompanying drawings,
wherein:

Figure 1 is an exploded side view of an intra-bone screw complete
with a wire according to the invention, with means for coupling the wire to
the screw;

Figures 2a, 2b are side views of wires with respective alternative
means for coupling to the screw;

Figure 3 is a sectional side view, taken along an axial plane, of a
screw including a corresponding wire;

Figures 4 and 5 are sectional side views of the wires with respective
means for coupling to the screw which are alternative to the solution shown
in Figure 3;

Figures 6, 7, 8 are side views of alternative versions of the top of the
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means for coupling the wire to the screw;

Figure 9 is an exploded side view of an intra-bone screw complete
with the wire according to the invention with means for coupling the wire to
the screw which are provided with safety locking elements;

Figures 10, 11 are side views of wires with respective alternative
means for coupling to the screw provided with safety locking elements;

Figure 12 is a perspective view of the means for coupling the wire to
the screw, shown in Figure 8 in a particular coupling configuration;

Figure 13 is an exploded side view of an intra-bone screw complete
with a wire according to the invention with means for coupling the wire to
the screw which are provided with safety locking elements.

Ways of carrying out the Invention

With reference to the figures, the reference numeral 1 generally
designates an intra-bone screw for extradental anchoring, the reference
numeral 2 designates a metallic wire designed to protrude from the oral
mucosa, and the reference numeral 3 designates the respective mutual
coupling means, particularly for orthodontic use according to the invention.

The screw 1 comprises a threaded and frustum-shaped portion 4
designed to be screwed into the bone of the gum and a portion 5 that
remains outside the bone and can have advantageously a portion 6 that is
prism-shaped with a cross-section that is for example hexagonal and is
surmounted by a tubular part 7 that has a reduced diameter: a hole 8 of the
tubular part 7 is extended within the screw with a dead portion 9.

The metallic wire 2 of the type used for orthodontic work can have
different diameters and can be made of different materials: for example, the
diameter of the wire can be comprised between 0.3 and 1.2 millimeters.

The dead portion 9 of the screw 1 can have, for example, a diameter
comprised between 0.9 and 1.2 millimeters.

The means 3 for coupling the wire 2 to the screw 1 are constituted by

a conical pin 10, with an axial hole 11 whose outer surface 10a is frustum-
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shaped and converges toward the blocked end of the dead portion 9 of the

screw 1 within which it is designed to be forced in order to anchor itself

jointly, by way of its external taper, to the walls of the hole 8 of the screw 1.

The axial hole 11 of the pin 10 must have such dimensions as to leave
no less than one tenth of a millimeter of thickness at the tapered end of the
pin 10.

In order to prevent the wire 2 from sliding axially out of the conical
pin 10, the end of the wire 2 has a larger tip that can be provided in various
manners according to the requirements: the axial hole 11 can have a
diameter that is substantially equal to the diameter of the wire 2, as shownn
in Figure 5, and in this case the larger tip is constituted by a head 12a of the
wire 2.

Figure 3 illustrates a pin 10 with an axial hole 11 whose diameter is
slightly larger than twice the diameter of the wire 2: the end of the wire 2 is
bent to provide a curl 12b whose outside dimensions are larger than the
diameter of the axial hole 11 of the conical pin 10, in order to prevent axial
extraction of the wire 2 from the pin 10 while allowing free rotation of the
wire 2 about the axis of the screw 1.

Figure 4 illustrates a pin 10 whose axial hole 11 has a diameter that is
slightly larger than twice the diameter of the wire 2; the wire 2 is
substantially bent in a U-shape, with two arms 2b, 2c mutually close and
forming a loop 13 that protrudes from the converging end of the pin 10.

The wire 2 can be made of elastic metallic alloy and if its elasticity is
activated (especially for thinner wires), its free end or ends that protrude
from the oral mucosa are each adapted to transmit a force that is parallel to
the major axis of the screw 1 and has an intrusive or extrusive direction with
respect to the gum, depending on the activation preloading to which it is
subjected: in this case, the arms 2b, 2¢ of the wire 2 are bent substantially at
90° and are mutually opposite so as to arrange themselves substantially in

mutual alignment.
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The operation of the intra-bone screw according to the invention is as
follows.

The forced coupling of the conical pin 10 in the dead portion 9 of the
screw | that occurs without the aid or interposition of bindings or cementing
resins with the end of the wire 2 provided with an enlarged tip which allows
the wire 2 to rotate freely with respect to the axis of the screw 1 and prevent
axial extraction of the wire 2 provides the wire 2 with freedom to rotate
without transmitting momenta that tend to screw or unscrew the screw 1:
this reduces the possibilities of expulsion of the screw 1.

The adoption of thin wire 2, Figures 3 and 4, provides a portion 2a or
two arms 2b, 2¢ of elastic wire that can be bent at 90° to produce with
clinical simplicity a correct force whose direction and intensity are useful to
provide also exclusive and intrusive vectors that up to now were difficult to
achieve.

In order to increase the operating possibilities of the screw I
according to the invention, it has been thought to provide the part of the
conical pin 10 that protrudes from the screw 1 with a different shape or
contour, for example a spheroidal shape 13, as shown in Figure 8, or a
cylindrical one 14, as shown in Figure 6, or also a cylindrical one 15 with an
external perimetric groove 16, as shown in Figure 7.

The length of the axially perforated conical pin 10 may be any and in
particular may be short so as to enter only the end portion 9 of the hole 8 of
the screw 1 or long in order to enter deeply, and the screw can be of the type
in which the end of the head is provided or not with the tubular part 7 that
has a reduced diameter.

It has thus been shown that the invention achieves the proposed aim
and objects.

The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the

appended claims.
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In particular, the possibility is noted to arrange the wire 2 around the
head of the conical pin 10 so that it is engaged stably within an outer
perimetric groove 16 and can rotate freely thereon (the wire 2 is in fact
coiled around the pin 10 at the groove 16).

Likewise, the insertion of components or means 100 suitable for the
assured locking of the pin 10 within the hole 8 of the screw 1 is not
excluded: in this case, it will no longer be merely a matter of a conical
coupling by forcing but an actual mating, in which the components or means
100 engage respective areas and/or optional seats 101 provided in the screw
1 so as to provide a sort of assurance in the mating of the parts, in order to
avoid problems arising from poor positioning in case of a purely conical
coupling between the pin 10 and the screw 1.

A similar result can be achieved with a longitudinal notch 103 of the
pin 10 that produces a widening of such pin when the wire is pulled (the
ends 12a, 12b and 13, forced toward the inlet of the hole 11 of the pin 10,
will tend to widen the notch 103, consequently widening also the pin 10 and
coupling it further with an interlock within the hole 8, 9).

The possibility is not excluded, further, of providing an embodiment
of the type shown in Figure 13, in which retention teeth 104 engage within
corresponding seats of the axial hole 11 of the screw 1. In this case also, the
pin 10 comprises a longitudinal notch 103 (in this case in an upper region)
in order to allow easy elastic deformation thereof during insertion in the
hole 8.

All the details may further be replaced with other technically
equivalent ones.

In the exemplary embodiments shown, individual characteristics,
given in relation to specific examples, may actually be interchanged with
other different characteristics that exist in other exemplary embodiments.

Moreover, it is noted that anything found to be already known during

the patenting process is understood not to be claimed and to be the subject
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of a disclaimer.

In practice, the materials used, as well as the shapes and dimensions,
may be any according to requirements without thereby abandoning the
protective scope of the appended claims.

The disclosures in Italian Patent Application No. BO2008A000370
from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing 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 example by such reference signs.
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CLAIMS

1. An intra-bone screw (1) for extradental anchoring with means (3)
for coupling to a metallic wire (2) that protrudes from the oral mucosa,
particularly for orthodontic use, characterized in that the means (3) for
coupling the wire (2) to the screw (1) are of a type adapted to allow the free
rotation, but not the axial sliding, of the wire (2) with respect to the screw
(1), in order to avoid transmission to the screw (1) of torques that hinder the
healing process of the gum and at the same time allow the transmission of
other forces with any orientation and axial offset.

2. The screw according to claim 1, characterized in that the head of
the screw (1) is crossed axially by a dead hole (8, 9) and in that the wire (2)
has a portion that is mounted so that it can rotate freely within an axial hole
(11) of a conical pin (10) that is adapted to be forced into the hole (8, 9) of
the screw (1) and has a larger tip that protrudes from the hole (11) of the
converging end of said pin (10), the portion of the wire (2) that protrudes
from the diverging end of said pin (10) being designed to be part of, or to be
an anchoring point of, orthodontic or prosthetic elements.

3. The screw according to one or more of the preceding claims,
characterized in that said wire (2) has a diameter that is substantially equal
to the diameter of the hole (11) of the conical pin (10), and in that the larger
tip consists of a sort of head (12a) provided at the end of the wire (2).

4. The screw according to one or more of claims 1 and 2 and as an
alternative to claim 3, characterized in that said axial hole (11) of the
conical pin (10) has a diameter that is slightly larger than twice the diameter
of the wire (2) and in that the end of the wire (2) is bent so as to provide a
curl (12b) that constitutes said larger tip.

5. The screw according to one or more of claims 1 and 2 and as an
alternative to claims 3 and 4, characterized in that said hole (11) of the
conical pin (10) has a diameter that is slightly larger than twice the diameter

of the wire (2) and in that said wire (2) is substantially bent into a U-shape,
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with mutually close arms (2b, 2¢) that form a loop (13) that protrudes from

the converging end of the pin (10).

6. The screw according to one or more of the preceding claims,
characterized in that said wire (2) is made of elastic metallic alloy and in
that if its elasticity is activated, its free end (2a) or ends (2b, 2c) can
transmit forces that are parallel to the major axis of the screw (1) and have
an orientation that is intrusive or exclusive with respect to the gum.

7. The screw according to one or more of the preceding claims,
characterized in that the part of the pin (10) that protrudes from the screw
(1) is spheroidal (13) or cylindrical (14) or cylindrical (15) with an outer

perimetric groove (16).
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