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UNIVERSAL WIRE DRIVER
Cross Reference To Related Application
[0001] This application claims the benefit of U.S. Provisional Patent Application
No. 62/430,614, filed December 6, 2016, which is hereby incorporated by reference in its entirety.
Technical Field
[0002] The present disclosure relates to a universal wire coupler for coupling surgical
wires having a range of diameters with a handheld surgical instrument.
Background Of The Disclosure

[0003] Wire drivers are used to place surgical wires and pins (collectively hereinafter
“surgical wires”) to secure bone during orthopedic procedures. Wire drivers may comprise a
plurality of jaws movably displaced towards a closed position for gripping the surgical wires. The
jaws may inadvertently bind with other components of the coupler and continue to hold the surgical
wires after the jaws are released from the closed position. Furthermore, the jaws may be movably
displaced axially along a longitudinal axis such that the jaws protrude axially from the wire driver.
In particular, the protruding jaws may tear a user’s glove when he or she is loading surgical wire
into the wire driver. Furthermore, the jaws may rotate while the wire driver is being operated
during an orthopedic procedure, and the protruding jaws may contact and damage tissue
surrounding the bone receiving the wire.

[0004] Other couplers may comprise a driveshaft terminating at a distal tip that comprises
open channels and bulky washers or annular covers engaged with the distal tip to cover the
channels for allowing a plurality of jaws to be displaced within associated channels towards the

rotational axis. The coupler may further comprise a bearing and/or biasing device for engaging
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the washer with the distal tip of the driveshaft. The bearings may be bulky and obstruct a user’s
line of sight to the bone receiving the surgical wire and the tissue surrounding the bone.

[0005] Thus, it is desirable to provide a universal wire coupler for use with a wire driver
to place surgical wires of various sizes in patients, facilitate with loading surgical wires into the
wire driver before performing an orthopedic procedure, improve the user’s line of sight to the bone
receiving the surgical wire, and facilitate with releasing surgical wires from the wire drivers after
performing the orthopedic procedure.

Summary Of The Disclosure

[0006] One embodiment of this disclosure relates to a new and useful universal wire driver
attachment for coupling a surgical wire having one of a range of diameters with a handheld surgical
instrument. The universal wire driver attachment comprises a driveshaft forming a lumen
extending along a longitudinal axis. The driveshaft comprises a proximal region and a distal region
forming a plurality of channels extending perpendicularly from the longitudinal axis. The wire
driver attachment further comprises a plurality of primary jaws movably disposed at least partially
within an associated one of the channels. The primary jaws comprise a plurality of wire gripping
surfaces facing the longitudinal axis and configured to grip the surgical wire inserted therebetween.
The primary jaws cooperate with the channels such that the primary jaws are constrained from
moving in an axial direction along the longitudinal axis. The universal wire driver attachment
further comprises an input device movably disposed between an actuated position and a non-
actuated position. The universal wire driver attachment further comprises a securing mechanism
engaged with the input device. The securing mechanism is movably disposed between a secured
state when the input device is disposed in the actuated position and an unsecured state when the

input device is disposed in the non-actuated position. The primary jaws are capable of moving
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outward from the longitudinal axis when the surgical wire is inserted between the primary jaws,
and the primary jaws are capable of being urged inward toward the longitudinal axis by the
securing mechanism to increase a grip force on the surgical wire when the securing mechanism is
in the secured state.

[0007] Another embodiment of this disclosure relates to a new and useful universal wire
driver attachment for coupling a surgical wire having one of a range of diameters with a handheld
surgical instrument. The universal wire driver attachment comprises a driveshaft forming a lumen
extending along a longitudinal axis. The driveshaft comprises a proximal region and a distal region
forming a first plurality of channels extending perpendicularly from the longitudinal axis and a
second plurality of channels extending perpendicularly from the longitudinal axis. The universal
wire driver attachment further comprises a first plurality of jaws movably disposed at least partially
within an associated one of the first plurality of channels. The first plurality of jaws comprises a
first plurality of wire gripping surfaces facing the longitudinal axis and configured to grip the
surgical wire inserted therebetween. The universal wire driver attachment further comprises a
second plurality of jaws movably disposed at least partially within an associated one of the second
plurality of channels. The second plurality of jaws comprises a second plurality of wire gripping
surfaces facing the longitudinal axis and configured to grip the surgical wire inserted therebetween.
The universal wire driver attachment further comprises an input device movably disposed between
an actuated position and a non-actuated position. The universal wire driver attachment further
comprises a securing mechanism engaged with the input device. The securing mechanism is
movably disposed between a secured state when the input device is disposed in the actuated
position and an unsecured state when the input device is disposed in the non-actuated position.

The universal wire driver attachment further comprises a biasing member engaged with at least
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one of the first plurality of jaws or the second plurality of jaws to urge the first plurality of jaws or
the second plurality of jaws towards the lumen.

[0008] Still another embodiment of this disclosure relates to a new and useful wire driver
for driving a surgical wire. The wire driver comprises a handpiece having a drive system. The
wire driver further comprises a universal wire coupler capable of transmitting torque from the
drive system to the surgical wire. The universal wire coupler comprises a driveshaft forming a
lumen extending along a longitudinal axis. The driveshaft comprises a proximal region and a distal
region forming a plurality of channels extending perpendicularly from the longitudinal axis. The
universal wire coupler further comprises a plurality of primary jaws movably disposed at least
partially within an associated one of the plurality of channels. The primary jaws comprise a
plurality of wire gripping surfaces facing the longitudinal axis and configured to grip the surgical
wire inserted therebetween. The primary jaws cooperate with the channels such that the primary
jaws are constrained from moving in an axial direction along the longitudinal axis. The universal
wire coupler further comprises an input device movably disposed between an actuated position
and a non-actuated position. The universal wire coupler further comprises a securing mechanism
engaged with the input device. The securing mechanism is movably disposed between a secured
state when the input device is disposed in the actuated position and an unsecured state when the
input device is disposed in the non-actuated position. The primary jaws are capable of moving
outward from the longitudinal axis when the surgical wire is inserted between the primary jaws.
The primary jaws are capable of being urged inward toward the longitudinal axis by the securing
mechanism to increase a grip force on the surgical wire when the securing mechanism is in the

secured state.
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[0009] Yet another embodiment of this disclosure relates to a new and useful universal
wire driver attachment for coupling a surgical wire having one of a range of diameters with a
handheld surgical instrument. The universal wire driver attachment comprises a driveshaft
forming a lumen extending along a longitudinal axis. The driveshaft comprises a proximal region
and a distal region forming a plurality of channels extending perpendicularly from the longitudinal
axis. The universal wire driver attachment further comprises a plurality of primary jaws movably
disposed at least partially within an associated one of the plurality of channels. The primary jaws
comprise a plurality of wire gripping surfaces facing the longitudinal axis and configured to grip
the surgical wire inserted therebetween. The universal wire driver attachment further comprises
an input device movably disposed between an actuated position and a non-actuated position. The
universal wire driver attachment further comprises a securing mechanism engaged with the input
device. The securing mechanism is movably disposed between a secured state when the input
device is disposed in the actuated position and an unsecured state when the input device is disposed
in the non-actuated position. The primary jaws are capable of moving outward from the
longitudinal axis when the surgical wire is inserted between the plurality of primary jaws, and the
primary jaws are capable of being urged inward toward the longitudinal axis by the securing
mechanism to increase a grip force on the surgical wire when the securing mechanism is in the
secured state. One of the driveshaft or the primary jaws forms a plurality of guide slots disposed
perpendicularly from the longitudinal axis, and the other of the driveshaft or the primary jaws
comprises a plurality of pins movably disposed along an associated one of the guide slots such that
the primary jaws are capable of moving outward from the longitudinal axis or inward towards the
longitudinal axis while the primary jaws are constrained from moving in an axial direction along

the longitudinal axis. The pins and the guide slots are capable of constraining the primary jaws
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from moving inward up to the longitudinal axis such that the primary jaws remain spaced outward
from the longitudinal axis when the securing mechanism is in the secured state and the unsecured
state.

Brief Description Of The Drawings
[0010] Referring now to the drawings, exemplary illustrations are shown in detail.
Although the drawings represent examples, the drawings are not necessarily to scale and certain
features may be exaggerated or be schematic in form to better illustrate and explain a particular
aspect of an illustrative example. Any one or more of these aspects can be used alone or in
combination within one another. Further, the exemplary illustrations described herein are not
intended to be exhaustive or otherwise limiting or restricting to the precise form and configuration
shown in the drawings and disclosed in the following detailed description. Exemplary illustrations
are described in detail by referring to the drawings as follows:
[0011] Figure 1 is a perspective view of a handheld surgical instrument having a universal
wire coupler for use with surgical wires having a range of diameters.
[0012] Figure 2 is a perspective view of the universal wire coupler of Figure 1.
[0013] Figure 3 is an exploded view of the universal wire coupler of Figure 2, illustrating
the universal wire coupler comprising an input mechanism, a securing mechanism, and a plurality
of primary jaws movably disposed to grip surgical wire inserted between the primary jaws.
[0014] Figure 4A is a cross-sectional view of the universal wire coupler of Figure 3,
illustrating the securing mechanism disposed in an unsecured state to permit the primary jaws to
move outward from a longitudinal axis when a first surgical wire having a first diameter is inserted

between the primary jaws.
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[0015] Figure 4B is a cross-sectional view of the universal wire coupler of Figure 4A,
illustrating the securing mechanism movably disposed in a proximal direction towards a secured
state for urging the primary jaws inward towards the longitudinal axis to increase the grip force on
the first surgical wire.

[0016] Figure SA is a cross-sectional view of the universal wire coupler of Figure 3,
illustrating the securing mechanism disposed in an unsecured state to permit the primary jaws to
move outward from a longitudinal axis when a second surgical wire having a second diameter is
inserted between the primary jaws.

[0017] Figure 5B is an enlarged view of the universal wire coupler of Figure 5A,
illustrating the securing mechanism in the unsecured state being spaced apart from the primary
jaws.

[0018] Figure SC is a cross-sectional view of the universal wire coupler of Figure 5A,
illustrating the securing mechanism movably disposed in a proximal direction towards a secured
state for urging the primary jaws inward towards the longitudinal axis to increase the grip force on
the second surgical wire.

[0019] Figure 5D is an enlarged view of the universal wire coupler of Figure 5C,
illustrating the securing mechanism in the secured state abutting against the primary jaws.

[0020] Figure 6 is a perspective view of the primary jaws of Figure 3, illustrating a biasing
member surrounding the primary jaws.

[0021] Figure 7 is a perspective of the driveshaft of Figure 3.

[0022] Figure 8 is a perspective view of the driveshaft of Figure 7, illustrating the primary

jaws and biasing member engaged with the driveshaft.
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[0023] Figure 9 is a side view of the driveshaft of Figure 8, illustrating the securing
mechanism comprising a nose cone engaged with the driveshaft.

[0024] Figure 10 is a side view of the driveshaft and nose cone of Figure 9, illustrating a
rotational bearing engaged with the nose cone.

[0025] Figure 11 is a side view of the driveshaft and nose cone of Figure 10, illustrating
the securing mechanism further comprising a hood engaged with the nose cone and a thruster
engaged with the hood.

[0026] Figure 12 is a side view of the driveshaft of Figure 11, illustrating an urging
mechanism engaged with the thruster to move the securing mechanism to the secured state.
[0027] Figure 13 is a perspective view of the driveshaft of Figure 12, illustrating the
securing mechanism further comprising a housing with the thruster movably displaced through the
housing.

[0028] Figure 14 is a bottom perspective view of the universal wire coupler, illustrating
the universal wire coupler having an input device engaged with a housing and capable of moving
a securing mechanism to a secured state.

[0029] Figure 15 is a cross-sectional view of the universal wire coupler of Figure 2,
illustrating the universal wire coupler comprising an adjustment mechanism positioned for
accommodating a first surgical wire having a first diameter.

[0030] Figure 16 is a cross-sectional view of the universal wire coupler of Figure 2,
illustrating the universal wire coupler comprising an adjustment mechanism positioned for
accommodating a second surgical wire having a second diameter.

[0031] Figure 17 is a perspective view of another embodiment of a universal wire coupler

for use with surgical wires having a range of diameters.
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[0032] Figure 18 1s an exploded view of the universal wire coupler of Figure 17, illustrating
the universal wire coupler comprising two sets of jaws for securing surgical wires to the handheld
surgical instrument.

[0033] Figure 19 is a cross-sectional view of the universal wire coupler of Figure 17,
illustrating the universal wire coupler comprising a securing mechanism disposed in a secured
state for securing a first surgical wire having a first diameter within the jaws.

[0034] Figure 20 is a cross-sectional view of the universal wire coupler of Figure 19,
illustrating the securing mechanism disposed in a secured state for securing a second surgical wire
having a second diameter within the jaws.

[0035] Figure 21 is an end view of the first plurality of jaws of Figure 18, illustrating the
jaws having guide pins for constraining axial movement of the jaws.

[0036] Figure 22 is a side view of the first plurality of jaws of Figure 21.

[0037] Figure 23 is a perspective view of the driveshaft of Figure 18, illustrating the
driveshaft forming guide slots for receiving guide pins of the jaws therein to constrain axial
movement of the jaws.

[0038] Figure 24 is a cross-sectional view of the driveshaft of Figure 23, illustrating the
driveshaft forming one of the first plurality of channels and one of the second plurality of channels
for movably displacing an associated one of the first and second jaws therein.

[0039] Figure 25 is a side view of the driveshaft of Figure 23, illustrating the driveshaft
having guide slots capable of holding guide pins of the first jaws therein to constrain axial
movement of the first jaws.

[0040] Figure 26 s an end view of the first plurality of jaws and the second plurality of

jaws of Figure 18 capable of securing the first surgical wire to the handheld surgical instrument.
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[0041] Figure 27 is a side view of the first plurality of jaws and the second plurality of
jaws of Figure 26.
[0042] Figure 28 is an end view of the first plurality of jaws and the second plurality of

jaws of Figure 18 capable of securing the second surgical wire to the handheld surgical instrument.

[0043] Figure 29 is a side view of the first plurality of jaws and the second plurality of
jaws of Figure 28.
[0044] Figure 30 is a perspective view of another embodiment of a universal wire coupler

for use with surgical wires having a range of diameters.

[0045] Figure 31 is an exploded view of the universal wire coupler of Figure 30, illustrating
the universal wire coupler comprising a securing mechanism capable of moving in a distal
direction towards a plurality of primary jaws to urge the primary jaws toward a longitudinal axis
and increase a grip force of the primary jaws on a surgical wire.

[0046] Figure 32A is a cross-sectional view of the universal wire coupler of Figure 30,
illustrating the universal wire coupler comprising a securing mechanism disposed in an unsecured
state to permit the primary jaws to move outward from a longitudinal axis when a first surgical
wire having a first diameter is inserted between the primary jaws.

[0047] Figure 32B is a cross-sectional view of the universal wire coupler of Figure 32A,
illustrating the securing mechanism in a secured state for increasing a grip force on the first surgical
wire and securing the first surgical wire between the jaws.

[0048] Figure 33A is a cross-sectional view of the universal wire coupler of Figure 32A,
illustrating the securing mechanism disposed in an unsecured state to permit the primary jaws to
move outward from the longitudinal axis when a second surgical wire having a second diameter is

inserted between the primary jaws.
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[0049] Figure 33B is an enlarged view of the universal wire coupler of Figure 33A,
illustrating the securing mechanism in the unsecured state being spaced apart from the primary
jaws.
[0050] Figure 33C is a cross-sectional view of the universal wire coupler of Figure 32A,
illustrating the securing mechanism in a secured state for increasing a grip force on the first surgical
wire and securing the second surgical wire between the jaws.
[0051] Figure 33D is an enlarged view of the universal wire coupler of Figure 33A,
illustrating the securing mechanism in the secured state abutting against the primary jaws.
Detailed Description
[0052] Referring to Figure 1, a handheld surgical instrument 100 comprises a handpiece
102 having a drive system 104 and a universal wire coupler 106 capable of transmitting torque
from the drive system 104 to surgical end effectors or implants, such as surgical wires or pins. In
this embodiment, the handheld surgical instrument 100 is a modular instrument and the universal
wire coupler 106 is a surgical wire driver attachment removably coupleable to the modular
instrument for placing surgical wires having a range of diameters to secure bone fragments in a
patient in a health care setting. In other embodiments, the handheld surgical instrument 100 may
not be a modular instrument but rather comprise a dedicated wire driver, and the universal wire
coupler may be an integral portion of the dedicated wire driver.
[0053] Referring to Figure 2, the universal wire coupler 106 may be capable of transmitting
torque to a first surgical wire 108 having a first diameter equal to a minimum diameter threshold,
a second surgical wire 110 having a second diameter that is equal to a maximum diameter
threshold, and other surgical wires having diameters between the minimum and maximum

diameter thresholds. In this embodiment, the minimum diameter threshold can be 0.1 millimeters,
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and the maximum diameter threshold can be 5.0 millimeters. However, in other embodiments, the
universal wire coupler may be configured to transmit torque from the drive system to surgical
wires having diameters less than 0.1 millimeters or more than 5.0 millimeters.

[0054] Referring to Figure 3, the handheld surgical instrument 100 may comprise an input
device 112 movably disposed between an actuated position and a non-actuated position. The
handheld surgical instrument 100 may further comprise a securing mechanism 114 operably
engaged with the input device 112. The securing mechanism 114 may be movably disposed
between a secured state when the input device 112 is disposed in the actuated position and an
unsecured state when the input device 112 is disposed in the non-actuated position.

[0055] Referring to Figure 3, the universal wire coupler 106 may be a wire driver
attachment removably coupleable to the handpiece 102. However, as described above, it is
contemplated that the universal wire coupler can be an integral component of the handpiece. It is
also contemplated that the handheld surgical instrument may comprise a modular system adaptable
for use with a wire driver attachment and a plurality of other attachments and surgical end effectors
that are removably coupleable to the handpiece.

[0056] Referring to Figures 4A through 5D, the universal wire coupler 106 may comprise
a driveshaft 116 forming a lumen 118 positioned along a longitudinal axis 120 for receiving one
or more surgical wires 108 (Figure 4), 110 (Figure 5). The driveshaft 116 may have a proximal
region 122 and a distal region 124. The distal region 124 may terminate along the longitudinal axis
120 at a distal end 144 and include one or more channels 126 spaced from the distal end 144. The
channels 126 may extend from the longitudinal axis 120 and be in communication with the lumen
118. In the illustrated embodiment, each of the channels 126 are disposed at an angle o (Figures

5B and 5D) relative to the longitudinal axis 120, and o may be substantially perpendicular to the
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longitudinal axis 120. For example, o may range from 85 to 95, or approximately 90 degrees. It
is contemplated that o may be above or below this range. In the illustrated embodiment, a plurality
of channel surfaces 138 extend substantially perpendicular to the longitudinal axis 120 (or parallel
to channel axis) to define an associated one of the channels 126. The driveshaft 116 further
comprises an outer surface 128 facing the securing mechanism 114 as described in more detail
below. The outer surface 128 may form one or more grooves 130 (Figure 7) to accommodate a
biasing member 132 (Figure 8) as will also be described in more detail below.

[0057] The universal wire coupler 106 may further comprise a plurality of primary jaws
134. Each of the jaws 134 are movably disposed at least partially within an associated one of the
channels 126. In the illustrated embodiment, the universal wire coupler 106 comprises three
channels 126 and three primary jaws 134 uniformly disposed about the longitudinal axis 120.
However, it is contemplated that the universal wire coupler 106 can instead comprise two, four,
five, six, or any other suitable number of channels and primary jaws angularly spaced apart from
one another by a uniform angle or a non-uniform angle.

[0058] The primary jaws 134 may each comprise a plurality of wire gripping surfaces 136
facing the longitudinal axis 120 and configured to grip the surgical wires 108, 110 inserted between
the jaws 134. In this embodiment, one or more of the wire gripping surfaces 136 may be
configured to distribute a grip force along a portion of the surgical wires 108, 110 to reduce the
risk of damaging the surgical wire 108, 110 such as by shaving the surgical wire 108, 110. One
or more of the wire gripping surfaces 136 may comprise a double-beveled edge having a
predetermined length parallel with the longitudinal axis 120 and configured to engage an

associated predetermined length of the surgical wire 108, 110 to distribute the grip force along that
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length of the surgical wire 108, 110. However, the wire gripping surfaces may comprise different
shapes and configurations other than the double-beveled edge described herein.

[0059] The driveshaft 116 is configured to constrain the primary jaws 134 from moving in
an axial direction in both the secured and unsecured positions of the securing mechanism 114. In
the present embodiment, the primary jaws 134 cooperate with the channels 126 such that the
primary jaws 134 are constrained from moving in an axial direction relative to the longitudinal
axis 120 in both the secured and unsecured position of the securing mechanism 114. More
particularly, the primary jaws 134 may be axially constrained in the driveshaft 116 such that the
jaws 134 cannot not move forward in the distal direction or backward in the proximal direction
along the longitudinal axis 120 during actuation of the input device. In the illustrated embodiment,
the primary jaws 134 have opposing sides forming channel abutting surfaces 141 that abut the
channel surfaces 138, which form the channels 126 and extend substantially perpendicular to the
longitudinal axis 120 by the angle . This permits the channel abutting surfaces 141 to constrain
axial movement of the primary jaws 134. Other embodiments of the primary jaws may cooperate
with the channels in other suitable manners to constrain the primary jaws from moving in the axial
direction.

[0060] It should be appreciated that the appropriate selection of a may reduce or prevent
unintentional binding of the primary jaws 134 in the channels 126 after release of the input device
112. In the illustrated embodiment, the driveshaft 116 and its channels are configured to allow the
primary jaws 134 to move perpendicularly outward to decrease the grip force on the surgical wire
108, 110 upon release of the input device 112. This reduces the grip force on the surgical wire
when the securing device is in the unsecured position. In the illustrated embodiment, the surgical

wire 108, 110 is gripped between the jaws 134, which apply an equal and opposite force on each
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of the jaws outward from the longitudinal axis 120. One component of this force is a pushing force
parallel to the axis of the channel 126, and another component of the force is a normal force, which
is perpendicular to the outermost channel surfaces 138 and provides a frictional force based on the
angle a. If all other conditions are equal, the frictional force will increase and the pushing force
will decrease as the angle o is decreased or increased from 90 degrees. If o is selected such that
the pushing force is greater than the frictional force, the surgical wire 108, 110 may displace the
jaw sufficiently outward to permit the surgical wire 108, 110 to be removed from the jaws. If a is
substantially 90 degrees, substantially all of the force of the surgical wire 108, 110 on the primary
jaws 134 provides a pushing force on the primary jaws 134 and nearly none of that force provides
a frictional force impeding movement of the primary jaws 134 within the channels 126.

[0061] In the illustrated embodiment, the primary jaws 134 do not protrude axially from
the distal end 144 of the driveshaft in part based on the jaws 134 being axially constrained.
Because the primary jaws 134 do not protrude from the driveshaft 116, the primary jaws 134
remain spaced from the patient when a user uses the handheld surgical instrument 100 to perform
the orthopedic procedure. In addition, the primary jaws 134 remain spaced apart from the gloves
of a user who is loading surgical wire 108, 110 into the universal wire coupler 106 such that the
user’s gloves may not be inadvertently torn on the primary jaws 134.

[0062] The distal region 144 of the driveshaft 116 can be free of any rotational bearings or
biasing members coupled directly to the distal end 144, such that the user’s line of sight to bone
receiving the surgical wire 108, 110 may not be obstructed by such bearings or biasing members.
The universal wire coupler 106 can instead comprise a proximal bearing 123 (Figure 3) coupled

to the proximal end 124 of the driveshaft 116 spaced from the user’s line of sight. In other words,
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in certain configurations the universal wire coupler is free of any bearings, such as ball bearings,
distal of the jaws.

[0063] In the illustrated embodiment, the primary jaws 134 are not fixedly attached or
connected to the input device 112 or the securing mechanism 114 for urging the primary jaws 134
inward toward the longitudinal axis 120 by a significant distance or outward from the longitudinal
axis 120 during actuation. More particularly, the input device 112 is not attached or connected to
the primary jaws 134, and hence, actuation of the input device 112 does not cause the primary jaws
134 to move outwardly from the longitudinal axis 120. Rather, the primary jaws 134 are
configured to move outwardly away from the longitudinal axis 120 when the surgical wire 108,
110 1s inserted between the primary jaws 134, the securing mechanism 114 is in the unsecured
state, and the input device 112 is in the non-actuated position. Furthermore, while the securing
mechanism 114 does engage the primary jaws 134 when the input device is in the actuated position,
the securing mechanism 114 does not move the primary jaws a substantial distance because the
jaws are already urged into contact with the surgical wire 108, 110 by the biasing member 132. In
other words, the securing mechanism 114 and the primary jaws 134 are configured such that
actuation of the input device 112 does not cause the primary jaws 134 to move more than 3, 2, or
I mm inward toward the longitudinal axis 120 as the wire is elastically deformed by the gripping
force.

[0064] The universal wire coupler 106 may include the biasing member 132 configured to
urge the primary jaws 134 inward toward the lumen 118 and longitudinal axis 120 to a default
closed state in which the jaws may or may not touch one another and to apply a pre-grip force to
the surgical wire 108, 110 in the lumen 118. The primary jaws 134 are capable of moving outward

from the longitudinal axis 120 when a user inserts or loads the surgical wire 108, 110 between the
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primary jaws 134 with an inserting force that 1s larger than the grip force applied by the biasing
member 132, Primary jaws 134 preferably have a chamfered leading edge 143 adjacent to the
gripping surface 136 to reduce the insertion force required to load surgical wire 108, 110 between
the gripping surfaces of the jaws 134. The biasing member 132 urges the primary jaws 134 inward
to apply the pre-grip force on the surgical wire 108, 110 and prevent the surgical wire 108, 110
from inadvertently falling to the floor. In other words, the biasing member 132 holds the wire
gripping surfaces 136 of the primary jaws 134 within the lumen 118 of the driveshaft 116 to engage
the surgical wire 108, 110 when the securing mechanism 114 is disposed in the unsecured state.
[0065] Referring to Figures 6 and 8, the biasing member 132 may comprise a garter spring
that surrounds the primary jaws 134 and holds the primary jaws 134 within the channels 126 of
the driveshaft 116 such that the primary jaws 134 are at least partially disposed within the lumen
(Figure 7). At least one of the primary jaws 134 comprises an inclined surface 140 positioned at
an angle relative to the longitudinal axis of the driveshaft 116. The inclined surface 140 of each
primary jaw 134 forms a notch 135 aligned with associated grooves 130 formed in the outer surface
128 of the driveshaft 116. The biasing member 132 may be secured within the aligned notches
135 and grooves 130 to provide clearance for the securing mechanism 114 to move to the secured
state for urging the primary jaws 134 inward towards the longitudinal axis 120.

[0066] The primary jaws 134 are further capable of being urged inward toward the
longitudinal axis 120 by the securing mechanism 114 to increase the grip force on the surgical
wires 108, 110 when the securing mechanism 114 is in the secured state. The securing mechanism
114 is movably disposed along the longitudinal axis 120 to engage the inclined surfaces 140 of the
primary jaws 134 and move the primary jaws 134 inwardly toward the longitudinal axis 120 by a

distance no greater than 1, 2, or 3 mm. FEach of the primary jaws 134 may further comprise a
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flange 142 configured to engage the outer surface 128 of the driveshaft 116 (Figures 7 and 8) and
prevent the associated primary jaw 134 from moving in an inward direction past the longitudinal
axis 120 of the driveshaft 116. Alternately, flange 142 may prevent jaws 134 from touching when
no wire is inserted to facilitate cleaning and sterilization.

[0067] Referring to Figures 4A through 5D, the securing mechanism 114 comprises a nose
cone 148 disposed forward of the distal end 144. Figure 4A illustrates the securing mechanism
114 disposed in the unsecured state for inserting the first surgical wire 108 between the jaws 134,
and Figure 4B illustrates the securing mechanism 114 disposed in the secured state for increasing
the grip force of the jaws on the first surgical wire 108. Figures SA and SB illustrate the securing
mechanism 114 of Figure 4A disposed in an unsecured state for inserting the second surgical wire
110 between the jaws 134. Figures 5C and 5D illustrate the securing mechanism 114 of Figure 4B
disposed in a secured state for increasing the grip force of the jaws 134 on the second surgical wire
110.

[0068] The nose cone 148 comprises an engagement surface 150 positioned relative to the
longitudinal axis 120 at the same angle corresponding with the inclined surfaces 140 of the primary
jaws 134. The nose cone 148 is movable in a distal direction relative to the primary jaws 134 when
the input device is disposed in a non-actuated position and the securing mechanism 114 is disposed
in the unsecured state. When the securing mechanism 114 is in the unsecured state, the
engagement surface 150 of the nose cone 148 is disengaged from the primary jaws 134 and spaced
from the primary jaws 134, such that the surgical wire 108 (Figure 4A), 110 (Figures 5A and 5B)
between the jaws 134 may urge the primary jaws 134 outward from the longitudinal axis 120.
Figure 4A illustrates the securing mechanism 114 in the unsecured state. The biasing member 132

continues to urge the primary jaws 134 toward the longitudinal axis 120 and against the surgical
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wire 108, 110, such that the primary jaws 134 engage the surgical wire 108, 110 with at least a
minimum grip force when the secured mechanism is in either one of the secured state or the
unsecured state. The nose cone 148 is movable in a proximal direction rearward toward the
primary jaws 134 for disposing the securing mechanism 114 in the secured state and engaging the
primary jaws 134 to increase the grip force on the surgical wire 108 (Figure 4B), 110 (Figures 5C
and 5D).

[0069] As described in detail below, other embodiments of the securing mechanism may
be configured to move in a distal direction forward toward the primary jaws for disposing the
securing mechanism in the secured state and a proximal direction away from the proximal jaws
for disposing the securing mechanism in the unsecured state. Furthermore, it should be appreciated
that other suitable securing mechanisms may be used to engage the jaws and cause the jaws to be
in the secured state or the unsecured state.

[0070] Referring to Figure 9, the nose cone 148 and the driveshaft 116 are movably
disposable relative to one another along the longitudinal axis 120 such that the nose cone 148 is
linearly displaceable along the longitudinal axis 120 relative to the driveshaft 116 when the
securing mechanism 114 is moved between the secured state and the unsecured state. Furthermore,
the nose cone 148 and the driveshaft 116 are rotatably secured to one another such that the
driveshaft 116 is capable of transmitting torque to the nose cone 148 to rotate the driveshaft 116
and the nose cone 148 in unison about the longitudinal axis. In particular, the nose cone 148, the
driveshaft 116, and the primary jaws 134 in the driveshaft rotate in unison when the nose cone 148
engages the primary jaws 134 to increase grip force on the surgical wire 108, 110. In this
embodiment, the driveshaft 116 comprises a protrusion 152 and the nose cone 148 comprises a

nose cone slot 154 extending parallel to the longitudinal axis 120 and receiving the protrusion 152.
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In other embodiments, the driveshaft may form the slot parallel with the longitudinal axis, and the
nose cone may comprise the protrusion received within the slot. It is contemplated that the
driveshaft and the nose cone can have any suitable coupling which results in a capability of
movably displacing the nose cone and driveshaft relative to one another and transmitting torque
from the driveshaft to the nose cone.

[0071] Referring again to Figures 3 through 5D, the securing mechanism 114 may further
comprise a hood 156 linearly secured to the nose cone 148 such that the hood 156 and the nose
cone 148 are linearly movable in unison along the longitudinal axis 120 when the securing
mechanism is moved between the unsecured and secured states. The hood 156 may be capable of
transmitting a thrust load to the nose cone 148 to urge the primary jaws 134 towards the lumen
118 when the securing mechanism 114 is in the secured state.

[0072] Referring to Figures 3 through 5A, 5C, and 11, the securing mechanism 114 may
further comprise a thruster 158 capable of transmitting the thrust load from the input device 112
to the hood 156 when the securing mechanism 114 is in the secured state and the input device 112
s moved to the actuated position. The hood 156 is rotatably coupled to the nose cone 148 to permit
the nose cone 148 to freely rotate relative to the hood 156. The securing mechanism 114 may
comprise at least one bearing 160 (Figures 3 through 5 and 10) configured to transmit the thrust
load from the hood 156 to the nose cone 148 when the securing mechanism 114 is in the secured
state, while permitting the nose cone 148 to rotate relative to the hood 156. As described above,
this bearing 160 is proximal to the primary jaws.

[0073] Referring to Figures 3 through SA, 5C, and 12, the securing mechanism 114 may
further comprise an urging mechanism 162 for biasing the securing mechanism towards the

unsecured state and reducing the grip force on the surgical wire 108, 110. In this embodiment, the
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urging mechanism 162 can be a compression spring engaging the thruster 158 for moving the
thruster 158, hood 156, and nose cone 148 axially in a distal direction away from the primary jaws
134. It is contemplated that the securing mechanism can have other suitable urging mechanisms
or nourging mechanisms. The input device 112 may push the securing mechanism forward toward
its unsecured state by moving the thruster 158, hood 156, and nose cone 148 axially in a distal
direction away from the primary jaws 134 when the input device 112 is moved to the non-actuated
position.

[0074] Referring to Figures 3 through SA, 5C, and 13, the securing mechanism 114 may
further comprise a housing 164 receiving at least a portion of the driveshaft 116 and thruster 158.
In this embodiment, a ball bearing 168 (Figure 3) capable of withstanding both radial and thrust
loads is secured into the housing 164 and an internal snap ring 166 or other suitable fastener holds
the ball bearing 168 in the housing 164. The input device 112 is engaged with the housing 164
and movable to the actuated position for applying an axial force to the thruster 158 (Figures 4B
and 5C) and moving the securing mechanism 114 to the secured state from the unsecured state. In
another embodiment, the input device could be placed external to the housing and apply an axial
force to the thruster through slots formed in each side of the hosing,

[0075] Referring to Figures 15 and 16, the universal wire coupler 106 may further
comprise an adjustment mechanism 170 to adjust the axial position of the thruster 158 relative to
the input device 112. The adjustment mechanism 170 may be engaged with the housing 164 and
can be operated to calibrate the securing mechanism such that a reduced force on the input device
112 can secure larger or smaller surgical wires 108, 110 to the handheld surgical instrument 100
when the securing mechanism is in the secured state. In particular, the thruster 158 forms a cam

surface 172, and the input device 112 comprises a pair of abutments 174 engaging the cam surface
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172 to apply the axial force to the thruster 158 and move the securing mechanism 114 to the
secured state when the input device is moved to the actuated state. The adjustment mechanism
170 may further comprise a detent 176, and the thruster 158 can comprise a plurality of ridges 178
capable of receiving the detent 176 and holding the cam surface 172 in a fixed position relative to
the abutments 174. The detent 176 is removable from the ridges 178 to permit the thruster 158 to
be rotated such that the cam surface 172 rotates relative to the abutments 174 of the input device
112 and the axial position of the securing mechanism 114 can be adjusted for one position of the
input device 112. The adjusting mechanism 170 also improves the ergonomics of the universal
wire coupler 106 in that the user with small hands does not have to reach as far forward to grip the
input device 112 when gripping and driving surgical wires.

[0076] Referring now to Figures 17 through 29, another embodiment of a universal wire
coupler 106 is similar to the universal wire coupler 106 of Figures 2 through 5 and comprises
similar components identified by the same numbers.

[0077] However, as shown in Figures 21 and 22, each of the primary jaws 134a comprises
a mounting member 137, illustrated as a pin. In addition, as shown in Figures 23 through 25, the
universal wire coupler 106 further comprises the driveshaft 116 forming a plurality of guide slots
139 disposed perpendicularly from the longitudinal axis 120. The mounting members 137 are
movably disposed along an associated one of the guide slots 139 such that the primary jaws 134
are capable of moving outward from the longitudinal axis 120 or inward towards the longitudinal
axis 120 while the primary jaws 134 are constrained from moving in an axial direction along the
longitudinal axis 120 during transition of the securing mechanism from the unsecured state to the
secured state. The mounting members 137 and guide slots 139 are complementarily shaped such

that the jaws can only move at an angle o described above in the first embodiment. The appropriate
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selection of o may reduce or prevent unintentional binding of the primary jaws 134 in the channels
126 after release of the input device 112. The appropriate selection of o may also reduce or prevent
the primary jaws 134 from protruding from the handheld surgical instrument 100 in a manner that
can tear a user’s gloves or contact the patient. It is contemplated that movement of the jaws and
the associated structure of the jaws and driveshaft can provide other benefits. In other
embodiments, it is contemplated that the driveshaft may form channels that are not spaced apart
from the distal end but rather terminate at and communicate with the distal end such that jaws are
capable of gripping surgical wires that broke during insertion and provide a gripping length or tip
that cannot be inserted into the coupler substantially farther than the distal end.

[0078] The mounting members 137 and the guide slots 139 are further capable of
constraining inward movement of the primary jaws 134a up to the longitudinal axis 120 such that
the primary jaws 134a remain spaced outwardly from the longitudinal axis 120 when the securing
mechanism 114 is in the secured state and the unsecured state. Figure 21 illustrates the wire
gripping surfaces 136a of the primary jaws 134a being spaced apart from one another when the
mounting members 137 are seated at the end (Figure 25) of the associated guide slots 139.

[0079] Referring to Figures 18 and 26 through 29, the universal wire coupler 106 further
comprises a second plurality of jaws 134b configured to hold the surgical wire 108, 110 on the
longitudinal axis 120 and facilitate insertion of surgical wires 108, 110 between the primary jaws
134a. More specifically, in this embodiment, the universal wire coupler 106 further comprises the
driveshaft 116 forming a second plurality of channels 126b (Figure 24) extending perpendicularly
from the longitudinal axis 120. The second plurality of jaws 134b are movably disposed at least
partially within an associated one of the second plurality of channels 126b. The second plurality

of jaws 134b may comprise a second plurality of wire gripping surfaces 136 facing the longitudinal
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axis 120 and configured to grip the surgical wire 108, 110, inserted therebetween. The driveshaft
116 may comprise a distal end 144 adjacent to the distal region 124 carrying the primary jaws
134a. The primary jaws 134a may be positioned between the distal end 144 of the driveshaft 116
and the second plurality of jaws 134b, such that insertion of the surgical wires (Figures 19 and 20)
into the handheld surgical instrument 100 in a distal direction permits the second plurality of jaws
134b to center the surgical wire 108, 110, within the lumen 118 and facilitate insertion between
the primary jaws 134a.

[0080] As shown in Figures 26 and 28, each one of the second plurality of jaws 134b
comprises a non-spherical shape configured to grip surgical wires 108, 110 having any diameter
up to the diameter of the lumen 118, without permitting any one of second plurality of jaws 134b
to become disposed entirely within the lumen 118. Each one of the second plurality of jaws 134b
may comprise a cylinder terminating at a tip forming a convex surface, such that the second
plurality of jaws 134b do not collide with one another when the jaws 134b are urged towards the
longitudinal axis 120 for gripping the surgical wire 108.

[0081] Furthermore, the universal wire coupler 106 may further comprise a biasing
member 132 engaged with at least one of the first plurality of jaws or the second plurality of jaws
to urge the first plurality of jaws or the second plurality of jaws towards the lumen. While the
universal wire coupler 106 of Figures 3 through 5 comprises only one the biasing member 132,
the universal wire coupler 106 of Figures 18 through 20 comprises two biasing members 132a,
132b in the form of two garter springs that surround the primary jaws 134a and hold the primary
jaws 134a within the channels 126a of the driveshaft 116. At least one of the primary jaws 134a
comprises an inclined surface 140 positioned at an angle relative to the longitudinal axis 120 of

the driveshaft 116. The inclined surface 140 of each primary jaw 134a forms two notches 135a,
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135b aligned with associated grooves 130a, 130b formed in the outer surface 128 of the driveshaft
116. The notches 135a, 135b and grooves 130a, 130b may accommodate an associated one of the
biasing members 132a, 132b. Each one of the second plurality of jaws 134b comprises an
associated compression spring 132¢ for urging the corresponding jaw 134b toward the longitudinal
axis 120 and applying a pre-grip force to the surgical wire 108, 110.

[0082] Referring to Figures 26 through 29, the primary and secondary jaws 134a, 134b are
positioned relative to one another for centering the surgical wire 108, 110 in the lumen 118. In the
illustrated embodiment, the primary jaws 134a may be angularly spaced from one another by a
first angle B, and the secondary jaws 134b may be angularly spaced from one another by a second
angle 6. As best shown in Figures 26 and 28, the secondary jaws 134b may be positioned relative
to the primary jaws 134a, such that each secondary jaw 134b is angularly centered between
adjacent primary jaws 134a. It is contemplated that the primary and secondary jaws can be
arranged in other suitable configurations for holding the surgical wire in any suitable position.
[0083] Referring now to Figures 30 through 33D, another embodiment of a universal wire
coupler 106 is similar to the universal wire coupler 106 of Figures 2 through 5D and comprises
similar components identified by the same numbers. However, while the universal wire coupler
106 of Figures 2 through 5D comprises the securing mechanism 114 capable of moving in the
proximal direction to the secured state, the universal wire coupler 106 comprises the securing
mechanism 114 capable of moving in the opposite distal direction to the secured state towards the
primary jaws 134. In particular, the securing mechanism 114 comprises a wedge 180 configured
to urge the primary jaws 134 towards the lumen 118 of the driveshaft 116 when the securing
mechanism 114 is transitioned from the unsecured state to the secured state. The wedge 180 is

operatively coupled to the input device 112. The wedge 180 comprises an engagement surface
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182 positioned relative to the longitudinal axis 120 at the angle corresponding with the inclined
surfaces 140 of the primary jaws 134. The wedge 180 1s disposed between the primary jaws 134
and the proximal region 122 of the driveshaft 116 such that the wedge 180 is movable distally
toward the primary jaws 134 for disposing the securing mechanism 114 in the secured state and
moving the primary jaws 134 inward toward the longitudinal axis 120.

[0084] Several embodiments have been discussed in the foregoing description. However,
the embodiments discussed herein are not intended to be exhaustive or limit the invention to any
particular form. The terminology which has been used is intended to be in the nature of words of
description rather than of limitation. Many modifications and variations are possible in light of
the above teachings and the invention may be practiced otherwise than as specifically described.

29 &Cy

It will be further appreciated that the terms “include,” “includes,” and “including” have the same
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meaning as the terms “comprise,” “comprises,” and “comprising.”
[0085] Embodiments of the disclosure can be described with reference to the following

numbered clauses, with specific features laid out in the dependent clauses:

L A handheld wire driver for driving a surgical wire (108, 110), comprising:
a handpiece (102) having a drive system (104); and
a universal wire coupler (106) capable of transmitting torque from the drive system (104)
to the surgical wire (108, 110), the universal wire coupler (106) comprising:
a driveshaft (116) forming a lumen (118) extending along a longitudinal axis (120),
the driveshaft (116) having a proximal region (122) and a distal region (124) forming a
plurality of channels (126, 126a) extending perpendicularly from the longitudinal axis

(120);
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a plurality of primary jaws (134, 134a) movably disposed at least partially within
an associated one of the plurality of channels (126, 126a), the plurality of primary jaws
(134, 134a) comprising a plurality of wire gripping surfaces (136, 136a) facing the
longitudinal axis (120) and configured to grip the surgical wire (108, 110) inserted
therebetween, the plurality of primary jaws (134, 134a) cooperate with the plurality of
channels (126, 126a) such that the plurality of primary jaws (134, 134a) are constrained
from moving in an axial direction along the longitudinal axis (120);

an input device (112) movably disposed between an actuated position and a non-
actuated position; and

a securing mechanism (114) engaged with the input device (112), the securing
mechanism (114) movably disposed between a secured state when the input device (112)
is disposed in the actuated position and an unsecured state when the input device (112) is
disposed in the non-actuated position;

wherein the plurality of primary jaws (134, 134a) are capable of moving outward
from the longitudinal axis (120) when the surgical wire (108, 110) is inserted between the
plurality of primary jaws (134, 134a), and the plurality of primary jaws (134, 134a) are
capable of being urged inward toward the longitudinal axis (120) by the securing
mechanism (114) to increase a grip force on the surgical wire (108, 110) when the securing

mechanism (114) is in the secured state.

The handheld wire driver of clause 1 wherein the universal wire coupler (106) is an integral

portion of the handpiece (102).
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L The handheld wire driver of any one of clauses 1 or 2 wherein the universal wire coupler

(106) is removably coupleable to the handpiece (102).

IV. A universal wire driver attachment (106) for coupling a surgical wire (108, 110) having
one of a range of diameters with a handheld surgical instrument (100), the universal wire driver
attachment (106) comprising;

a driveshaft (116) forming a lumen (118) extending along a longitudinal axis (120), the
driveshaft (116) having a proximal region (122) and a distal region (124) forming a plurality of
channels (126, 126a) extending perpendicularly from the longitudinal axis (120);

a plurality of primary jaws (134, 134a) movably disposed at least partially within an
associated one of the plurality of channels (126, 126a), the plurality of primary jaws (134, 134a)
comprising a plurality of wire gripping surfaces (136, 136a) facing the longitudinal axis (120) and
configured to grip the surgical wire (108, 110) inserted therebetween,;

an input device (112) movably disposed between an actuated position and a non-actuated
position; and

a securing mechanism (114) engaged with the input device (112), the securing mechanism
(114) movably disposed between a secured state when the input device (112) is disposed in the
actuated position and an unsecured state when the input device (112) is disposed in the non-
actuated position;

wherein the plurality of primary jaws (134, 134a) are capable of moving outward from the
longitudinal axis (120) when the surgical wire (108, 110) is inserted between the plurality of

primary jaws (134, 134a), and the plurality of primary jaws (134, 134a) are capable of being urged
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inward toward the longitudinal axis (120) by the securing mechanism (114) to increase a grip force
on the surgical wire (108, 110) when the securing mechanism (114) is in the secured state;

wherein one of the driveshaft (116) or the plurality of primary jaws (134, 134a) forms a
plurality of guide slots (139) disposed perpendicularly from the longitudinal axis (120), and the
other of the driveshaft (116) or the plurality of primary jaws (134, 134a) comprises a plurality of
mounting members (137) movably disposed along an associated one of the plurality of guide slots
(139) such that the plurality of primary jaws (134, 134a) are capable of moving outward from the
longitudinal axis (120) or inward towards the longitudinal axis (120) while the plurality of primary
jaws (134, 134a) are constrained from moving in an axial direction along the longitudinal axis
(120);

wherein the plurality of mounting members (137) and the plurality of guide slots (139) are
capable of constraining the plurality of primary jaws (134, 134a) from moving inward up to the
longitudinal axis (120) such that the plurality of primary jaws (134, 134a) remain spaced outward
from the longitudinal axis (120) when the securing mechanism (114) is in the secured state and the

unsecured state.
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CLAIMS
What is claimed is:
1. A universal wire driver attachment (106) for coupling a surgical wire (108, 110) having
one of a range of diameters with a handheld surgical instrument (100), the universal wire driver
attachment (106) comprising;

a driveshaft (116) forming a lumen (118) extending along a longitudinal axis (120), the
driveshaft (116) having a proximal region (122) and a distal region (124) forming a plurality of
channels (126, 126a) extending perpendicularly from the longitudinal axis (120);

a plurality of primary jaws (134, 134a) movably disposed at least partially within an
associated one of the plurality of channels (126, 126a), the plurality of primary jaws (134, 134a)
comprising a plurality of wire gripping surfaces (136, 136a) facing the longitudinal axis (120) and
configured to grip the surgical wire (108, 110) inserted therebetween, the plurality of primary jaws
(134, 134a) cooperate with the plurality of channels (126, 126a) such that the plurality of primary
jaws (134, 134a) are constrained from moving in an axial direction along the longitudinal axis
(120);

an input device (112) movably disposed between an actuated position and a non-actuated
position; and

a securing mechanism (114) engaged with the input device (112), the securing mechanism
(114) movably disposed between a secured state when the input device (112) is disposed in the
actuated position and an unsecured state when the input device (112) is disposed in the non-
actuated position;

wherein the plurality of primary jaws (134, 134a) are capable of moving outward from the

longitudinal axis (120) when the surgical wire (108, 110) is inserted between the plurality of
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primary jaws (134, 134a), and the plurality of primary jaws (134, 134a) are capable of being urged
inward toward the longitudinal axis (120) by the securing mechanism (114) to increase a grip force

on the surgical wire (108, 110) when the securing mechanism (114) is in the secured state.

2. The universal wire driver attachment (106) of claim 1 wherein the distal region (124) of
the driveshaft (116) comprises a plurality of channel surfaces (138) surrounding an associated one
of the plurality of channels (126, 126a) to constrain the plurality of primary jaws (134, 134a) from

moving in the axial direction along the longitudinal axis (120).

3. The universal wire driver attachment (106) of any of the preceding claims wherein the
driveshaft (116) terminates at a distal end (144), and the plurality of primary jaws (134, 134a) are

spaced apart from the distal end (144) towards the proximal region (122) of the driveshaft (116).

4. The universal wire driver attachment (106) of any of the preceding claims wherein the

distal region (124) of the driveshaft (116) is free of a rotational bearing.

5. The universal wire driver attachment (106) of any of the preceding claims wherein the
driveshaft (116) comprises an outer surface (128) facing the securing mechanism (114), and each
one of the plurality of primary jaws (134, 134a) comprises a flange (142) configured to engage the
outer surface (128) of the driveshaft (116) and prevent the associated primary jaw (134, 134a) from

moving in an inward direction past the longitudinal axis (120) of the driveshaft (116).
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6. The universal wire driver attachment (106) of any of the preceding claims wherein the
plurality of wire gripping surfaces (136, 136a) of the plurality of primary jaws (134, 134a) remain
disposed in the lumen (118) of the driveshaft (116) when the securing mechanism (114)is disposed

in the secured state or the unsecured state.

7. The universal wire driver attachment (106) of any of the preceding claims further
comprising a biasing member (132, 132a, 132b) configured to urge the plurality of primary jaws

(134, 134a) inward toward the longitudinal axis (120) to grip the surgical wire (108, 110).

8. The universal wire driver attachment (106) of claim 7 wherein the biasing member (132,
132a, 132b) is a garter spring surrounding the plurality of primary jaws (134, 134a) and holding
the plurality of primary jaws (134, 134a) within the plurality of channels (126, 126a) of the

driveshaft (116).

9. The universal wire driver attachment (106) of any one of claims 7 or 8 wherein at least one
of the plurality of primary jaws (134, 134a) comprises an inclined surface (140) positioned at an
angle relative to the longitudinal axis (120) of the driveshaft (116), and the inclined surface (140)

forms a notch (135, 135a, 135b) configured to receive the biasing member (132, 132a, 132b).

10.  The universal wire driver attachment (106) of claim 9 wherein the driveshaft (116)
comprises an outer surface (128) facing the securing mechanism (114) and forming a plurality of
grooves (130) aligned with the notches (135, 135a, 135b) of the primary jaws (134, 134a), and the

biasing member (132, 132a, 132b) is received within the notches (135, 135a, 135b) and the grooves
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(130) such that the notches (135, 135a, 135b) and the grooves (130) provide clearance for the

securing mechanism (114).

11. The universal wire driver attachment (106) of the preceding claims wherein at least one of
the plurality of primary jaws (134, 134a) comprises an inclined surface (140) positioned at an angle
relative to the longitudinal axis (120) of the driveshaft (116), and the securing mechanism (114) is
movably disposed along the longitudinal axis (120) to engage the inclined surface (140) and move

the primary jaws (134, 134a) inwardly toward the longitudinal axis (120).

12. The universal wire driver attachment (106) of claim 11 wherein the securing mechanism
(114) comprises a wedge (180) configured to urge the plurality of primary jaws (134, 134a)
towards the lumen (118) of the driveshaft (116) when the securing mechanism (114) is transitioned

from the unsecured state to the secured state.

13. The universal wire driver attachment (106) of claim 12 wherein the wedge (180) is
operatively coupled to the input device (112), the wedge (180) having an engagement surface (182)
positioned relative to the longitudinal axis (120) at the angle corresponding with the plurality of

inclined surfaces (140).

14.  The universal wire driver attachment (106) of any one of claims 12 or 13 wherein the
driveshaft (116) comprises a proximal end (124) and a distal end (144) adjacent to the distal region
(124), and the wedge (180) is disposed between the plurality of primary jaws (134, 134a) and the

proximal end (124) such that the wedge (180) is movable forward toward the plurality of primary
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jaws (134, 134a) for disposing the securing mechanism (114) in the secured state and moving the

plurality of primary jaws (134, 134a) inward toward the longitudinal axis (120).

15.  The universal wire driver attachment (106) of one of claims 11 through 14, wherein the
securing mechanism (114) comprises a nose cone (148) configured to urge the plurality of primary
jaws (134, 134a) towards the lumen (118) of the driveshaft (116) when the securing mechanism

(114) is transitioned from the unsecured state to the secured state.

16. The universal wire driver attachment (106) of claim 15 wherein the nose cone (148) is
operatively coupled to the input device (112), and the nose cone (148) comprises an engagement
surface (182) positioned relative to the longitudinal axis (120) at the angle corresponding with the

plurality of inclined surfaces (140).

17.  The universal wire driver attachment (106) of any one of claims 15 or 16, wherein the
securing mechanism (114) further comprises:

a hood (156) linearly secured to the nose cone (148) such that the hood (156) and the nose
cone (148) are linearly movable in unison along the longitudinal axis (120) and the hood (156) is
capable of transmitting a thrust load to the nose cone (148) for urging the plurality of primary jaws
(134, 134a) towards the lumen (118); and

a thruster (158) capable of transmitting the thrust load from the input device (112) to the
hood (156) when the securing mechanism (114) is in the secured state and the input device (112)

is moved to the actuated position.
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18. The universal wire driver attachment (106) of claim 17 wherein the hood (156) is rotatably
coupled to the nose cone (148) to permit the nose cone (148) to freely rotate relative to the hood

(156).

19. The universal wire driver attachment (106) of any one of claims 17 or 18 further comprises
a bearing (160) configured to transmit the thrust load from the hood (156) to the nose cone (148)

while permitting the nose cone (148) to rotate relative to the hood (156).

20. The universal wire driver attachment (106) of any one of claims 15 through 19 wherein the
driveshaft (116) comprises a distal end (144) adjacent the distal region (124) carrying the plurality
of primary jaws (134, 134a), and the nose cone (148) is disposed forward of the distal end (144)
such that the nose cone (148) is movable rearward toward the plurality of primary jaws (134, 134a)
for disposing the securing mechanism (114) in the secured state and moving the plurality of

primary jaws (134, 134a) inward toward the longitudinal axis (120).

21.  Theuniversal wire driver attachment (106) of any one of claims 15 through 20 wherein the
nose cone (148) and the driveshaft (116) are movably disposable relative to one another along the
longitudinal axis (120) such that the nose cone (148) is linearly movable along the longitudinal
axis (120) relative to the driveshaft (116) when the securing mechanism (114) is moved between

the secured state and the unsecured state.

22. The universal wire driver attachment (106) of any one of claims 15 through 21 wherein the

nose cone (148) and the driveshaft (116) are rotatably secured to one another such that the
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driveshaft (116) is capable of transmitting torque to the nose cone (148) to rotate the driveshaft

(116) and the nose cone (148) in unison about the longitudinal axis (120),

23.  The universal wire driver attachment (106) of any one of claims 15 through 22 wherein
one of the nose cone (148) and the driveshaft (116) comprises a protrusion (152) and the other of
the nose cone (148) and the driveshaft (116) comprises a nose cone slot (154) extending parallel

to the longitudinal axis (120) and receiving the protrusion (152).

24, A handheld wire driver (100) for driving a surgical wire (108, 110), comprising:
a handpiece (102) having a drive system (104); and
a universal wire coupler (106) capable of transmitting torque from the drive system (104)
to the surgical wire (108, 110), the universal wire coupler (106) comprising:
a driveshaft (116) forming a lumen (118) extending along a longitudinal axis (120),
the driveshaft (116) having a proximal region (122) and a distal region (124) forming a
plurality of channels (126, 126a) extending perpendicularly from the longitudinal axis
(120);
a plurality of primary jaws (134, 134a) movably disposed at least partially within
an associated one of the plurality of channels (126, 126a), the plurality of primary jaws
(134, 134a) comprising a plurality of wire gripping surfaces (136, 136a) facing the
longitudinal axis (120) and configured to grip the surgical wire (108, 110) inserted
therebetween, the plurality of primary jaws (134, 134a) cooperate with the plurality of
channels (126, 126a) such that the plurality of primary jaws (134, 134a) are constrained

from moving in an axial direction along the longitudinal axis (120);
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an input device (112) movably disposed between an actuated position and a non-
actuated position; and

a securing mechanism (114) engaged with the input device (112), the securing
mechanism (114) movably disposed between a secured state when the input device (112)
is disposed in the actuated position and an unsecured state when the input device (112) is
disposed in the non-actuated position;

wherein the plurality of primary jaws (134, 134a) are capable of moving outward
from the longitudinal axis (120) when the surgical wire (108, 110) is inserted between the
plurality of primary jaws (134, 134a), and the plurality of primary jaws (134, 134a) are
capable of being urged inward toward the longitudinal axis (120) by the securing
mechanism (114) to increase a grip force on the surgical wire (108, 110) when the securing

mechanism (114) is in the secured state.

25. The handheld wire driver (100) of claim 24 wherein the universal wire coupler (106) is an

integral portion of the handpiece (102).

26. The handheld wire driver (100) of claim 24 wherein the universal wire coupler (106) is an

attachment that is removably coupleable to the handpiece (102).
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