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is disclosed. The fixing mechanism comprises a support plate configured for attachment to at least
one of the two or more elements; and at least one locking blade configured for penetration into at
least one other of the two or more elements; wherein the at least one locking blade is coupleable to
the support plate by a locking screw. The fixing mechanism is particularly suited for fixing bones
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A FIXING MECHANISM FOR FIXING BONES

FIELD OF DISCLOSURE

The disclosure relates to a fixing mechanism, particularly, but not exclusively, for fixing

bones in a defined geometry.

BACKGROUND

Broken bones are usually pinned together using a combination of metal plates and

SCrews.

The plates are generally planar although some anatomical profiling may be incorporated
so that the plate generally lies along and follows the shape of a bone surface, with screws

provided through holes in the plate to secure the plate to the bone.

Screws with or without threaded heads can be employed. However, by their nature,
screws must be inserted into the bone in a straight line, generally perpendicular to the
plane of the plate. Whilst this may provide an adequate fixing in some instances, in
others, shear stresses caused by a bending force applied to the plate may result in areas
of bone adjacent to the screws to fail. This later scenario is particularly common when

the break is close to ajoint.

Previous attempts to overcome the above have included bending an end of the plate into
a straight blade forming a fixed angle (e.g. 90 degrees) with the plate and inserting the
blade into the bone to reduce the chance of the plate being subject to a lifting or shearing
force. However, this combined plate and blade is difficult to insert into a bone in a desired

position due to the fixed angle between the plate and the blade.

The present disclosure therefore seeks to overcome shortcomings of the prior art

systems and/or provide a useful alternative.

SUMMARY
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One or more aspects of the present disclosure relate to a fixing mechanism for fixing two
or more elements together in a defined geometry. Although the fixing mechanism is
particularly useful for fixing broken bones, other applications, such as in joinery, are also
possible. In general, aspects of the disclosure may be advantageous when a curved

screw is required.

In accordance with a first aspect of the disclosure there is provided a fixing mechanism
for fixing two or more elements together in a defined geometry, the fixing mechanism
comprising:

a support plate configured for attachment to at least one of the two or more
elements; and

at least one locking blade configured for penetration into at least one other of the
two or more elements;

wherein the at least one locking blade is coupleable to the support plate by a

locking screw.

Embodiments of the first aspect of the disclosure therefore relate to a fixing mechanism
in which the locking blade and support plate are decoupled from each other. This allows
the locking blade to be a linear or non-linear shape and also permits less awkward
insertion of the locking blade into one of the elements since manipulation of the locking
blade may be independent of the support plate. A locking screw is employed to couple
the locking blade to the support plate once both are in a desired position. Accordingly,
instead of using a straight screw to fix a plate to an element, a separate locking blade
(which may or may not be straight) is used to fix the plate to the element and the screw

is used between the plate and blade.

The locking blade may be curved in a direction of penetration. Accordingly, in medical
applications, the locking blade may be anatomically-shaped or at least more closely
shaped to follow a bone profile. This is particularly advantageous where the elements
that require fixing are close to an end of a bone or adjacent a joint. The locking blade
may have a single radius of curvature to allow for insertion in a defined passage without
the need for any undercuts, thus preserving as much of the element (e.g. bone) as
possible and ensuring a tight fit. The radius of curvature may be different for different

applications (e.g. different bones or joints). Furthermore, a number of locking blades of
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differing sizes (i.e. dimensions) may be provided for use with different elements (e.g. for

different sizes of patients).

In some cases, the support plate may be secured to at least one of the two or more
elements by only one locking blade. In other cases, more than one locking blade may be
coupled to a single support plate. Optionally, one or more screws may be employed (in
addition to at least one locking blade) to secure the support plate to at least one of the

two or more elements.

The locking blade may comprise a locator configured for engagement in a receiving
portion of the support plate and the locking screw is configured to secure the locator in

the receiving portion.

The locator and the receiving portion may comprise inter-engaging elements configured
to engage in a plurality of different positions such that the locator is receivable in the

receiving portion in a plurality of different orientations.

The inter-engaging elements may comprise teeth.

The locator and the receiving portion may comprise complementary star-shapes in cross-

section.

The locator may comprise a bore for engagement of at least a portion of the locking
screw. The bore may form channel through at least the locator for accommodating a
guidewire during a process of fixing the fixing mechanism in place. The channel may

extend for the entire length of the locking blade.

The bore may comprise a threaded bore for threaded engagement of at least a portion

of the locking screw.

The support plate may comprise a threaded bore for threaded engagement of at least a

portion of the locking screw.

The threaded bore of the support plate may be axially aligned with the receiving portion.
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The locking screw may comprise a shaft configured for engagement in the bore of the

locator and a head configured for engagement in the threaded bore of the support plate.

The locator and the receiving portion may be inwardly tapered (e.g. conical or bowl-
shaped) in a direction of penetration of the locking blade. In this case, there may be no
need for the locking screw to engage directly with the locator. Instead, the locking screw

may simply engage with the support plate to lock the locator in place.

The locator and the receiving portion may be configured to allow for a variation in angle
between the locator and the receiving portion. For example, the locator may be locatable
within the receiving portion at up to 15 degrees from a central axis (i.e. providing a total

of 30 degrees of variation from one extreme to an opposite extreme).

The receiving portion may be configured to limit the variation in angle of the locator when

received therein.

The locking screw may comprise an externally threaded disc.

The locking screw may be configured for coupling two or more locking blades to the

support plate.

The locking blade may have a hollow cross-section when viewed from the direction of
penetration. This may be advantageous in preserving as much bone as possible and

ensuing that bone within the hollow cross-section of the locking blade does not die.

The locking blade may have a planar, U-shaped, star-shaped, circular-shaped or
rectangular-shaped cross-section when viewed from the direction of penetration (i.e. a
distal end). The U-shaped cross-section may comprise substantially squared-off corners.
Some cross-sections, like the U-shaped cross-section, may be advantageous in
minimising lateral movement of the locking blade during use and for improving or
maximising the bending rigidity of the locking blade and support plate (particularly, when

compared to a planar blade, for example).

The locking blade may have a U-shaped cross-section when viewed from the direction

of penetration and wherein a height of each side of the U-shaped cross-section is tapered
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from a highest height at a proximal end of the locking blade to a lowest height at a distal
end of the locking blade. Having the highest height at the proximal end provides
maximum strength at the proximal end, whilst having the lowest height at the distal end
ensures less of the element (e.g. bone) is removed at the tip. In addition, having a small
portion at the distal end may result in a sharp tip to aid in penetration (i.e. to help cut a

channel for the locking blade to occupy).

The fixing mechanism may be configured for fixing bones in a defined geometry.

The fixing mechanism may be configured for fixing bones in a joint such as an ankle,
foot, knee, hip, shoulder, elbow, wrist or hand. Where a locking blade with a U-shaped
cross-section is employed, the sides of the U-shaped cross-section may be arranged to
extend in a direction away from the joint (i.e. a flat base of the U-shaped cross-section
may be provided closest to the joint). This ensures that the greatest support is provided
in the area adjacent to the joint. This arrangement may also ensure that the locking blade
(or at least a majority of it) is located in the subcortical bone, which sits adjacent to the
hard outer cortex of the bone. This may provide a more secure attachment than would
be possible with fixation in the softer bone further away from the cortex or joint surface.
In some cases, a smaller support plate may be required than would otherwise be the
case, due to the increased flexibility of the fixing as provided by the separate locking

blade and its non-limited shape.

In accordance with a second aspect of the disclosure there is provided a locking blade

for a fixing mechanism as defined above.

In accordance with a third aspect of the disclosure there is provided a method of fixing
two or more elements together in a defined geometry, the method comprising:
attaching a support plate to at least one of the two or more elements;
penetrating at least one locking blade into at least one other of the two or more
elements; and

coupling the at least one locking blade to the support plate by a locking screw.

The two or more elements may not be body parts. For example, the two or more elements

may comprise wood or plastic material.
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The two or more elements may be bones. In some cases, the method may comprise
drilling an initial hole in the outer (hard) cortical bone and driving the locking blade into

the inner (softer) cancellous bone for a better hold therein.

The method may comprise attaching the support plate using at least one screw. The
method may comprise drilling at least an initial hole in at least one of the elements,
through a hole in the support plate into which the locking blade will be inserted. The
method may comprise positioning a centraliser in the hole in the support plate. The
method may comprise inserting a guidewire through the hole and into at least one of the
elements. The method may comprise using the centraliser to position the guidewire
accurately. The method may comprise removing the centraliser and leaving the
guidewire in position. The method may comprise inserting the locking blade into the hole
in the support plate and passing the locking blade over the guidewire (e.g. by
accommodating the guidewire in a channel of the locking blade). Once the locking blade
has been penetrated into the at least one element to be fixed, the method may comprise
locating the locator in the hole (e.g. receiving portion) of the support plate and removing
the guidewire. The method may comprise inserting the locking screw into the hole and
screwing the locking screw into at least the support plate to hold the locking blade in
position relative to the support plate. Optionally, the method may comprise screwing the

locking screw into the locator.

These and other aspects will be apparent from the embodiments described in the
following. The scope of the present disclosure is not intended to be limited by this
summary nor to implementations that necessarily solve any or all of the disadvantages

noted.

Any features described in relation to one aspect of the disclosure may be applied to any

one or more other aspect of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Certain embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:
Figure 1 shows a schematic side representation of a fixing mechanism, in

accordance with the disclosure;



10

15

20

25

30

35

WO 2023/194709 PCT/GB2023/050882

7

Figures 2A to 2C show schematic side representations of various locking blades
for a fixing mechanism, in accordance with the disclosure;

Figures 3A to 3B show schematic end representations of various locking blades
for a fixing mechanism, in accordance with the disclosure;

Figure 4 shows a perspective view of a support plate for a fixing mechanism, in
accordance with the disclosure;

Figure 5 shows an example x-ray of a broken ankle;

Figure 6 shows an example x-ray of a prior art fixing mechanism applied to the
broken ankle of Figure 5;

Figure 7 shows an example x-ray of a fixing mechanism according to the present
disclosure, applied to the broken ankle of Figure 5;

Figure 8 shows an example x-ray of a prior art fixing mechanism applied to a
broken elbow;

Figure 9 shows an example x-ray of a fixing mechanism according to the present
disclosure, applied to a broken elbow;

Figure 10A shows a schematic side perspective view of a locking blade for a
fixing mechanism, in accordance with the disclosure;

Figure 10B shows a schematic front view of the locking blade of Figure 10A;

Figure 11A shows a schematic side cross-sectional view of a portion of a support
plate for a fixing mechanism, in accordance with the disclosure;

Figure 11B shows a schematic front view of the portion of the support plate of
Figure 11A;

Figure 12A shows a schematic side cross-sectional view of the locking blade of
Figures 10A and 10B coupled to the support plate of Figures 11A and 11B, in accordance
with the disclosure;

Figure 12B shows a schematic front view of the assembly of Figure 12A, with a
transparent locking screw for ease of viewing;

Figure 13 shows a schematic side part cross-sectional view of another locking
blade in a process of being coupled to another support plate, in accordance with the
disclosure;

Figure 14 shows a method of fixing two or more elements together in a defined
geometry, in accordance with the disclosure; and

Figures 15A through 15E show schematic side cross-sectional views showing
consecutive steps in a method of fixing two or more elements together in a defined

geometry, in accordance with the disclosure.



10

15

20

25

30

35

WO 2023/194709 PCT/GB2023/050882

DETAILED DESCRIPTION

In the following detailed description, reference is made to the accompanying drawings
that form a part hereof, and in which is shown by way of illustration specific embodiments
in which the inventive subject matter may be practiced. These embodiments are
described in sufficient detail to enable those skilled in the art to practice them, and it is
to be understood that other embodiments may be utilized, and that structural and logical
changes may be made without departing from the scope of the inventive subject matter.
Such embodiments of the inventive subject matter may be referred to, individually and/or
collectively, herein by the term “invention” merely for convenience and without intending
to voluntarily limit the scope of this application to any single invention or inventive

concept if more than one is in fact disclosed.

The following description is, therefore, not to be taken in a limited sense, and the scope
of the inventive subject matter is defined by the appended claims and their equivalents.
In the following embodiments, like components/steps are labelled with like reference

numerals.

As used herein, except wherein the context requires otherwise, the terms “comprises”,
‘includes”, “has” and grammatical variants of these terms, are not intended to be
exhaustive. They are intended to allow for the possibility of further additives,

components, integers or steps.

Specific embodiments will now be described with reference to the drawings.

Figure 1 illustrates a schematic side representation of a fixing mechanism 100, in
accordance with the disclosure. The fixing mechanism 100 comprises a support plate
102 configured for attachment to a first element of at least two elements (not shown) to
be fixed in a defined geometry and a locking blade 104 configured for penetration into at
least one other of the at least two elements (not shown). As shown in Figure 1, the locking
blade 104 is coupled to the support plate 102. Further details of the coupling between
the locking blade 104 and the support plate 102 will be described below. In addition, the

support plate 102 is attachable to the first element via two screws 106. #
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As shown in Figure 1, the support plate 102 is has a planar longitudinal shape and the
two screws 106 are arranged to project perpendicularly with respect to the longitudinal
length of the support plate 102. The screws 106 are located, respectively, at
approximately two fifths and three fifths of the length of the support plate 102. The locking
blade 104 is located proximal to a top end of the support plate 102, as shown. However,
the configuration of the support plate 102, screws 106 and locking blade 104 is highly
variable and a combination of these components will be chosen to suit specific

circumstances, in accordance with the disclosure.

The locking blade 104 initially projects from the support plate 102 in a similar direction to
the screws 106 but then forms an arc curving upwardly to a position above the top end
of the support plate 102. The position of the distal end of the locking blade 104 is in a
plane parallel to the plane of the support plate 102 but further from the plane the of the
support plate 102 than terminal ends of the screws 106. In other embodiments, the
position of the distal end of the locking blade 104 may be in a plane parallel to the plane
of the support plate 102 which is closer to the plane the of the support plate 102 than the
terminal ends of the screws 106, or equal to the distance between the terminal ends of
the screws 106 and the plane the of the support plate 102. The position of the distal end
of the locking blade 104 may be located below the top end of the support plate 102 or
may be parallel thereto. The locking blade 104 has a single radius of curvature that

subtends an angle of approximately 45 degrees.

Figures 2A to 2C show schematic side representations of various locking blades for a
fixing mechanism 100, in accordance with the disclosure. In particular, Figure 2A depicts
a locking blade 104a with a higher degree of curvature than the locking blade 104. More
specifically, the locking blade 104a has a single radius of curvature that subtends an
angle of approximately 90 degrees. Figure 2B depicts a locking blade 104b with a lower
degree of curvature than the locking blade 104. More specifically, the locking blade 104b
has a single radius of curvature that subtends an angle of approximately 20 degrees.
Figure 2C depicts a locking blade 104c with a lower degree of curvature than the locking
blade 104b. More specifically, the locking blade 104c has a single radius of curvature
that subtends an angle of approximately 10 degrees. In other cases, the locking blade

104 may be straight or may have a radius of curvature that subtends a different angle.



10

15

20

25

30

35

WO 2023/194709 PCT/GB2023/050882

10

Figures 3A and 3B show schematic end representations of various locking blades for a
fixing mechanism 100, in accordance with the disclosure. In particular, Figure 3A depicts
a locking blade 104d with a squared U-shaped cross-sectional profile having a base
portion 108a and two sidewalls 110a. A width of the base portion 108a is approximately
equal to a height of each of the two sidewalls 110a. Figure 3B depicts a locking blade
104e with a squared U-shaped cross-sectional profile having a base portion 108b and
two sidewalls 110b. A width of the base portion 108b is approximately two times the
width of the base portion 108a and a height of each of the two sidewalls 110b is
approximately a quarter of the height of the two sidewalls 110a.

In other cases, the width of the base portion 108 and the height of each of the two
sidewalls 110 may be different. In some cases, the width of the base portion 108 may
narrow towards a distal end of the locking blade 104. In some cases, the height of the
two sidewalls 110 may reduce towards a distal end of the locking blade 104. In some
cases, the height of each of the two sidewalls 110 may be different. In some cases,
cross-sectional profile of the locking blade 104 may be different. For example, the locking
blade 104 may have a cross-sectional profile that is planar, star-shaped, circular-shaped
or rectangular-shaped when viewed from the distal end. A hollow cross-sectional profile
maybe desired in preserving as much material as possible in the element into which the

locking blade 104 penetrates.

In use, a particular configuration of the locking blade 104 (i.e. side and end profile) may
be selected to suit the size and shape of the element being fixed. As such, a kit of parts
may be provided with a selection of different locking blades 104 for use with one or more

support plates 102 (which also may be provided with different sizes or shapes).

Figure 4 shows a perspective view of the support plate 102. As shown, the support plate
102 comprises a longitudinal metal plate 202 comprising a series of holes 204 there-
through. In this case, eight holes 204 are provided along the length of the metal plate
202. The holes 204 may be configured, respectively, for receipt of one of the screws 106
or the locking blade 104. Conveniently, either a screw 106 or a locking blade 104 may
be provided in any of the holes 204. In other words, the holes 204 may be configured for
receipt of a screw 106 or a locking blade 104, and a user may decide which holes 204
to use and whether to insert a screw 106 or a locking blade 104 into each selected hole
204.
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Figure 5 shows an example x-ray 300 of a broken ankle joint 302 in which a distal end
of a tibia 304 is broken into a first element 306 and a second element 308sub. There are

also several other fracture elements affecting a surface of the ankle joint 302.

Figure 6 shows an example x-ray 400 of a prior art fixing mechanism applied to the
broken ankle joint 302 of Figure 5. More specifically, a support plate 402 is attached to
the tibia 304 via a plurality of the screws 404. Further screws 404 are provided through
the first element 306 and the second element 308 to hold the bones together. However,
as shown in Figure 6, because the screws 404 are all straight, many are required to try
to hold all of the elements of the bones together in the correct geometry. Also none of
the screws 404 can remain close to the joint along the entirety of their length. Remaining
close to the joint may be advantageous in achieving a perfect (e.g. optimal) final position

of the joint at the end of surgery and at the end of bone healing.

On the contrary, Figure 7 shows an example x-ray 500 of a fixing mechanism 501
according to the present disclosure, applied to the broken ankle joint 302 of Figure 5.
The fixing mechanism 500 is similar to that shown in Figure 1 except that the support
plate 502 has a profiled end 503 to curve around the distal end of the tibia 304. In
addition, three screws 506 are provided to attach the support plate 502 to the tibia 304
and a single curved locking blade 504 is coupled to the profiled end 503 of support plate
502, which penetrates through and secures the first element 306 and the second element
308 in position with the tibia 304. In practice, multiple locking blades 504 may be
employed (e.g. in parallel in a lateral direction) although only one is illustrated in Figure
7 for ease of reference. Each locking blade 504 may be attached to the same support
plate 502 or multiple support plates 502 may be provided — for example, one for each
locking blade 504.

The curved nature of the locking blade 504 is convenient to pass through the subcortical
bone at the edge of the tibia 304. Moreover, if the locking blade 504 had a U-shaped
profile like the locking blades 104d, 104e of Figures 3A or 3B, the base portion 108 may
be provided closest to the ankle joint with the sidewalls 110 extending upwardly into the
tibia 304 for increased stability. Accordingly, a much neater and simpler arrangement is
possible using the fixing mechanism 501, with much stronger and more accurate fixation
of the articular surface (the most important part of the fixation in terms of patient

outcomes), when compared to the prior art arrangement of Figure 6.
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Figure 8 shows an example x-ray 600 of a prior art fixing mechanism applied to a broken
elbow 601. More specifically, a support plate 602 with a curved end 602a is attached to
the ulna 603 via a plurality of perpendicularly extending screws 606. Further screws 608
are provided through the curved end 602a to be approximately orthogonal to the screws
606 to hold the bone together. However, as shown in Figure 8, because the screws 606
and 608 are all straight, the support plate 602 is relatively large and many screws 606
and 608 are required to try to hold all of the elements of the bone together in the correct
geometry. It is also the case that approximately 50% of support plates (like the one

shown in Figure 8), have to be removed as they prominent under the skin.

As shown, in Figure 9, use of a fixing mechanism 700 according to the present disclosure
would reduce the chance of a support plate 702 being prominent under the skin as a
much smaller support plate 702 could be used. More specifically, the support plate 702
may extend only over the curved end of the ulna 603 with a single long screw 706
securing the support plate 702 to the ulna 603 by extending longitudinally therein. A
curved locking blade 704 is provided, coupled to a top end of the support plate 702 and
following the curvature of the end of the ulna 603. Accordingly, a much neater and
simpler arrangement is possible using the fixing mechanism 700, when compared to the

prior art arrangement of Figure 8.

Figures 10A and 10B show a locking blade 800 for a fixing mechanism, in accordance
with the disclosure. The locking blade 800 comprises a blade portion 802 for penetration
into an element to be fixed or joined to another element (not shown) and a locator 804

for engagement in a receiving portion of a support plate (as will described below).

The blade portion 802 has a single radius of curvature that subtends an angle of
approximately 30 degrees (although other angles may be used to suit different
applications). A cross-section of the blade portion 802 is U-shaped having sidewalls 806
that are highest adjacent the locator 804 and lowest at a distal tip of the blade portion
802.

The locator 804 is generally cylindrical and has a star-shaped outer profile in cross-
section comprising a plurality of triangular longitudinal ridges or teeth 808. The teeth 808
are configured for inter-engagement in a complementary shaped receiving portion of a

support plate (as will described below). The locator 804 also comprises a threaded bore
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810 for engagement with a locking screw (as will described below). In some cases, the
bore 810 need not be threaded. The bore 810 also forms a channel through the locator
804 for accommodating a guidewire during a process of fixing the fixing mechanism in
place. The channel may extend into a hollow area of the blade portion 802 for

accommodating the guidewire along an entire length of the locking blade 800.

Figures 11A and 11B show a portion of a support plate 900 for a fixing mechanism, in
accordance with the disclosure. The support plate 900 comprises a hole 204 including a
receiving portion 902 for receipt of the locator 804 and a threaded bore 904 for threaded
engagement of at least a portion of a locking screw (as will described below). As best
shown in Figure 11B, the receiving portion 902 has a complementary star-shaped cross-
section having triangular longitudinal ridges 906 to engage with the teeth 808 of the
locator 804.

In this case, the threaded bore 904 of the support plate 900 is axially aligned with the
receiving portion 902. In other cases, a single threaded bore 904 may be provided to

encompass two or more receiving portions 902.

Figures 12A and 12B show the locking blade 800 of Figures 10A and 10B coupled to the
support plate 900 of Figures 11A and 11B to form a fixing mechanism 1000, in
accordance with the disclosure. A locking screw 1010 is provided to couple the locking
blade 800 to the support plate 900. More specifically, the locking screw 1010 is
configured to secure the locator 804 in the receiving portion 902 to couple the locking
blade 800 to the support plate 900. As mentioned above, the locator 804 and the
receiving portion 902 comprise inter-engaging star-shaped profiles configured to engage
in a plurality of different positions such that the locator 804 is receivable in the receiving
portion 902 in a plurality of different orientations. However, once an orientation has been
determined and the inter-engaging elements engaged, the star-shaped profiles prevent

relative rotation thereby providing rotational stability.

The locking screw 1010 comprises a shaft 1012 configured for threaded engagement in
the bore 810 of the locator 804 and a head 1014 configured for threaded engagement in
the threaded bore 904 of the support plate 900.
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Figure 13 shows a schematic side cross-sectional view of another locking blade 800’ in
a process of being coupled to another support plate 900’ to form another fixing

mechanism 1100, in accordance with the disclosure.

In this case, the locator 804’ and the receiving portion 902’ are inwardly tapered (e.qg.
bowl-shaped) in a direction of penetration of the locking blade 800’. In which case, there
is no need for the locking screw 1010 to engage directly with the locator 804’. Instead,
the locking screw 1010 may simply engage with the support plate 900’ to lock the locator
804’ in place. In other words, the bore 810 of the locator 804’ may not be threaded and
the threaded shaft 1012 may simply be accommodated in the bore 810. Alternatively,
the locking screw 1010 need not comprise a shaft 1012 and may simply comprise a
threaded head 1014 or disc. In which case, a single (large) locking screw head 1014
may be configured for coupling two or more adjacent locking blades 800’ to the support
plate 900'.

As shown in Figure 13, the locator 804’ and the receiving portion 902’ comprise
complementary ribs or teeth 808 along the contour of the bowl-shape to prevent
rotational movement when in a desired relative orientation. However, when the receiving
portion 902’ is larger than the locator 804’ a variation in angle between the locator 804’
and the receiving portion 902’ may be accommodated. For example, the locator 804’
may be locatable within the receiving portion 902’ at up to 15 degrees from a central axis
(i.,e. providing a total of 30 degrees of variation from one extreme to an opposite
extreme). The receiving portion 902’ may be configured (e.g. sized or shaped) to limit

the variation in angle of the locator 802" when received therein.

Figure 14 shows a method 1200 of fixing two or more elements together in a defined
geometry, in accordance with the disclosure. The method 1200 comprises a step 1202
of attaching a support plate to at least one of the two or more elements. A step 1204 of
penetrating at least one locking blade into at least one other of the two or more elements
and a step 1206 of coupling the at least one locking blade to the support plate by a

locking screw.

The two or more elements may or may not be body parts. For example, the two or more

elements may comprise bone, wood or plastic material.
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Figures 15A through 15E show schematic side cross-sectional views showing
consecutive steps in a method 1300 of fixing two or more elements, in this case bones,

together in a defined geometry, in accordance with the disclosure.

Firstly, the support plate 900 is attached to at least one of the elements, using at least
one screw. As shown in Figure 15A, the method 1300 then comprises uses a drill bit
1302 to drill at least an initial hole in at least one of the elements (e.g. in the near cortex),
through a hole 204 in the support plate 900 into which the locking blade 800 will be

inserted.

As shown in Figure 15B, a centraliser 1304 is then used, which is screwed into the hole
204 in the support plate 900. As shown in Figure 15C, a guidewire 1306 is then inserted
through the centraliser 1304 and into at least one of the elements. The centraliser 1304
is used to position the guidewire 1306 accurately, although it is also possible to not use
the centraliser 1304 or the guidewire 1306. Once the guidewire 1306 has been inserted,
the centraliser 1304 is removed leaving the guidewire 1306 in position. Notably, in this
case, the guidewire 1306 is curved and follows the path that the locking blade 800 should

follow in the element being fixed.

It is also noted that the centraliser 1304 may comprise a cone 1308 and the cone 1308
may have an angle configured to limit an angle permitted for insertion of the guidewire
1306 so that the locator 804 and the locking screw 1010 will end up suitably positioned

for secure attachment to the support plate 900, in a desired position.

As shown in Figure 15D, the locking blade 800 is then inserted into the hole 204 in the
support plate 900 with the guidewire accommodated in the hollow channel and bore 810
of the locking blade 800. Once the locking blade 800 has been penetrated into the at
least one element to be fixed, the locator 804 will be positioned in the hole 204 (e.g.

receiving portion 902) of the support plate 900 and the guidewire 1306 removed.

As shown in Figure 15E, the locking screw 1010 will then be inserted into the hole 204
and will be screwed into at least the support plate 900 to hold the locking blade 800 in
position relative to the support plate 900. Optionally, the locking screw 1010 may also be

screwed into the locator 804.
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Accordingly, the disclosure relates generally to a fixing mechanism and method in which
the locking blade and support plate are decoupled from each other, allowing the locking
blade to be a linear or non-linear shape and permitting less awkward insertion of the
locking blade into the elements to be fixed since positioning of the locking blade may be
largely independent of the support plate. A locking screw is employed to couple the
locking blade to the support plate once both are in a desired position. Accordingly,
instead of using a straight screw to fix a plate to an element, a separate locking blade
(which may or may not be straight) is used to fix the plate to the element and the screw
is used between the plate and the blade.

Although the subject matter has been described in language specific to structural
features and/or methodological acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the specific features or acts described
above. Rather, the specific features and acts described above are disclosed as example
forms of implementing the claims. Furthermore, features described in relation to one
embodiment may be mixed and matched with features from one or more other

embodiments, within the scope of the claims.
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CLAIMS:

1.

A fixing mechanism for fixing two or more elements together in a defined
geometry, the fixing mechanism comprising:

a support plate configured for attachment to at least one of the two or
more elements; and

at least one locking blade configured for penetration into at least one other
of the two or more elements;

wherein the at least one locking blade is coupleable to the support plate

by a locking screw.

The fixing mechanism of claim 1 wherein the locking blade is curved in a direction

of penetration.

The fixing mechanism of claim 1 or 2 wherein the locking blade comprises a
locator configured for engagement in a receiving portion of the support plate and

the locking screw is configured to secure the locator in the receiving portion.

The fixing mechanism of claim 3 wherein the locator and the receiving portion
comprise inter-engaging elements configured to engage in a plurality of different
positions such that the locator is receivable in the receiving portion in a plurality

of different orientations.

The fixing mechanism of claim 4 wherein the inter-engaging elements comprise
teeth.

The fixing mechanism of claim 4 or 5 wherein the locator and the receiving portion

comprise complementary star-shapes in cross-section.

The fixing mechanism of any of claims 3 to 6 wherein the locator comprises a

bore for engagement of at least a portion of the locking screw.

The fixing mechanism of claim 7 wherein the bore is a threaded bore for threaded

engagement of at least a portion of the locking screw.
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11.

12.

13.

14.

15.

16.

17.

18.

18

The fixing mechanism of any preceding claim wherein the support plate
comprises a threaded bore for threaded engagement of at least a portion of the

locking screw.

The fixing mechanism of claim 9, when dependent on any of claims 2 to 8,
wherein the threaded bore of the support plate is axially aligned with the receiving

portion.

The fixing mechanism of claim 10, when dependent on claim 7, wherein the
locking screw comprises a shaft configured for engagement in the bore of the
locator and a head configured for engagement in the threaded bore of the support

plate.

The fixing mechanism of any of claims 2 to 6 wherein the locator and the receiving

portion are inwardly tapered in a direction of penetration of the locking blade.

The fixing mechanism of claim 12 wherein the locator and the receiving portion
are configured to allow for a variation in angle between the locator and the

receiving portion.

The fixing mechanism of claim 13 wherein the receiving portion is configured to

limit the variation in angle of the locator when received therein.

The fixing mechanism of any of claims 12 to 14 wherein the locking screw

comprises an externally threaded disc.

The fixing mechanism of any preceding claim wherein the locking screw is

configured for coupling two or more locking blades to the support plate.

The fixing mechanism of any preceding claim wherein the locking blade has a

hollow cross-section when viewed from the direction of penetration.

The fixing mechanism of any preceding claim wherein the locking blade has a U-
shaped, star-shaped, circular-shaped or rectangular-shaped cross-section when

viewed from the direction of penetration.
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21.

22.

23.

24.

25.
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The fixing mechanism of claim 18 wherein the locking blade has a U-shaped
cross-section when viewed from the direction of penetration and wherein a height
of each side of the U-shaped cross-section is tapered from a highest height at a
proximal end of the locking blade to a lowest height at a distal end of the locking
blade.

The fixing mechanism of any preceding claim configured for fixing bones in a

defined geometry.

The fixing mechanism of claim 20 configured for fixing bones in an ankle, foot,

knee, hip, shoulder, elbow, wrist or hand.

A locking blade for a fixing mechanism according to any preceding claim.

A method of fixing two or more elements together in a defined geometry, the
method comprising:

attaching a support plate to at least one of the two or more elements;

penetrating at least one locking blade into at least one other of the two or
more elements; and

coupling the at least one locking blade to the support plate by a locking

SCrew.

The method of claim 23 wherein the two or more elements are not body parts.

The method of claim 23 wherein the two or more elements are bones.
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