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Medical Device and Method

The present invention relates to medical devices, in particular devices for collecting bodily
matter created during a surgical operation. Devices in accordance with the present

invention may collect debris generated during cutting of a bone.

During orthopaedic surgery, debris from bone and cartilage is created by the instruments
used to prepare the bone, for example cutting tools such as reamers. For example, during
a hip resurfacing operation, bone debris is created from the instruments used to prepare
the femoral head to the required dimensions. Hip resurfacing procedures involve reaming
the femoral head and drilling a centralised stem hole. These procedures produce a
signiﬁcént amount of bone debris which is dispersed widely in the surrounding tissues.

The greatest amount of debris is created when using a chamfer cutter.

Bone debris is problematic in a surgical site for a number of reasons. The debris can
obstruct the surgeon’s view of the surgical site, which may compromise the operation. The
debris can also compromise the operation of surgical instruments, for example by getting
caught in any moving parts. It is also essential during surgery to keep the wound clean.
Bone debris may lead to heterotopic ossification. Moderate to severe heterotopic
ossification can negate the benefits of replacement surgery and reducing bone debris has

been shown to reduce the incidence of heterotopic ossification.

It is known to cover the surgical site with swabs in order to minimise the amount of bone
debris entering the surgical site. For example, during hip resurfacing the area below the
femoral neck is commonly covered using swabs in order to minimise the amount of bone
debris entering the acetabulum. However, swabs can also obstruct the surgeon’s view of
the surgical site. Swabs can also compromise the operation of surgical instruments
because the fibres of the swab can get caught in moving parts, for example a femoral

reamer.

In addition to the use of swabs, the wound needs to be fully cleaned on completion of the

operation in order to remove any bone debris or swab fibres.
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It is an aim of the present invention to provide a device for collecting bodily matter such as
bone debris from a surgical site that overcomes the problems associated with known

surgical techniques.

According to a first aspect of the present invention, there is provided a device for collecting
bone debris, comprising: a receptacle having an opening, the receptacle opening being
disposed with respect to a cutting tool such that, in use, bone debris produced by the
cutting tool is received by the receptacle.

According to a second aspect of the present invention, there is provided a device for
collecting bone debris, comprising: a receptacle having an opening, the receptacle
opening being disposed with respect to the cutting tool such that, in use, bone debris
produced by the cutting tool is received by the receptacle, wherein the opening of the
receptacle has dimensions corresponding to those of the cutting tool.

According to some embodiments of the present invention, the receptacle may have an
outer periphery that matches the outer periphery of the cutting tool.

According to some embodiments of the present invention, the cutting tool has a
substantially circular outer periphery and the receptacle has a substantially circular outer
periphery, wherein the diameter of the outer periphery of the cutting tool is substantially
the same as the diameter of the outer periphery of the receptacle.

According to a third aspect of the present invention, there is provided a device for
collecting bone debris, comprising: a receptacle having an opening, the receptacle
opening being disposed with respect to the cutting tool such that, in use, bone debris
produced by the cutting tool is received by the receptacle, wherein the cutting tool has an
outer periphery and the receptacle is shaped so that it does not extend beyond the outer
periphery of the cutting tool.

According to some embodiments of the present invention, the diameter of the receptacle

does not extend beyond the diameter of the cutting tool.
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According to some embodiments of the present invention, the diameter of the receptacle is
substantially the same or less than the diameter of the cutting tool.

According to a fourth aspect of the present invention, there is provided a kit of parts,
comprising: a receptacle according to the first, second or third aspects of the present
invention; and a plurality of cutting tools according to the first, second or third aspects of
the present invention, the cutting tools differing in size. | '

The kit of parts provides a modular system in which a particular receptacle fits (is
compatible with) multiple cutting tools of different sizes. Modular systems may also be
provided comprising a plurality of receptacle sizes, each receptacle being compatible with
a plurality of cutting tools. For example, the or each receptacle may be compatible with

three different size cutting tools.

According to a fifth aspect of the present invention, there is provided a device for cutting
bone, comprising:

a cutting portion having a distal surface and a proximal surface, wherein the distal
surface has at least one cutting means; and

a receptacle disposed with respect to the proximal surface of the cutting portion
such that, in use, bone debris produced by the c;utting portion is received by the

receptacle.

According to some embodiments of the present invention, the cutting portion comprises at
least one conduit disposed such that bone can move through the cutting portion from the
distal surface to the receptacle via the or each conduit.

According to some embodiments of the present invention, at least one conduit forms a

cutting means on the distal surface of the cutting portion.

Devices according to the present invention have a number of advantages. They collect
bone debris as it is produced by the cutting tool. Accordingly, bone debris is not dispersed
into the surgical site and surrounding tissues. The surgeon therefore does not have to rely

‘on swabs and thorough cleaning. The surgeon can also perform the operation without
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obstruction of his view of the surgical site. The risk of bone debris becoming caught in
moving parts is also minimised, if not eliminated. Furthermore, the risk of heterotopic

ossification is also minimised, if not eliminated.

Devices according to the present invention also have the advantage that the receptacle is
securely connected to the cutting tool during operation of the instrumentation. There is
therefore no risk of the receptacle becoming detached accidentally and discarding the
bone debris into the surgical site. The rigid and secure connections provided by devices
according to the present invention optimise repeated operation of the cutting devices.

Embodiments of the present invention wherein the opening of the receptacle has
dimensions corresponding to those of the cutting tool and/or wherein the receptacle is
shaped so that it dbes not extend beyond the outer periphery of the cutting tool, have an
advantage in that they are optimal for a less invasive surgical approach. Such |
embodiments of the present invention add the minimum amount of bulk to the cutting tool,
thereby optimising them for minimally invasive surgery.

Furthermore, according to some embodiments of the present invention, the devices are

reusable after appropriate sterilisation.

The following features and embodiments may apply to the first, second, third, fourth and
fifth aspects of the present invention, as appropriate.

According to some embodiments of the present invention, the device is a receptacle that is

releasably attachable to a cutting too!.

According to some embodiments of the present invention, the device comprises a

receptacle fixedly attached to a cutting tool.

The cutting tool may comprise one or more cutting surfaces and a drive shaft. The device

may be disposed between the cutting surface(s) and the drive shaft.
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The receptacle and the cutting tool may be formed as a single piece. That is, the
receptacle, cutting surface and drive shaft may be formed as a single piece.

The receptacle and the cutting surface may be formed as a single piece. The drive shaft
may be attachable to the receptacle and cutting surface.

The cutting tool may be a reamer. The reamer may be a chamfer cutter. The reamer may
be a profile cutter.

The receptacle opening may be shaped so as to mate with the peripheral edge of the

proximal surface of a reamer.
The cutting'tool may be a sleeve cutter.

The receptacle opening may be shaped so as to mate with the peripheral edge of the

proximal end of the sleeve cutter.
The receptacle may be fixedly attached to the cutting surface.
The receptacle may be fixedly attached to the cutting surface and the drive shaft.

The receptacle may be releasably attached to at least one of the cutting surface and the
drive shaft.

The receptacle may comprise a second opening, or further openings, for removal of bone

debris from the receptacle.

The receptacle may comprise a cylinder. The cylinder may be an open cylinder. The
cylinder may be partially closed at one or both ends. The cylinder may be closed at a first

end and open at a second end.

The cylinder may have an outside diameter in the range 45 to 75 mm. The cylinder may

have an outside diameter in the range 50 to 70 mm. The cylinder may have an outside
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diameter in the range 55 to 65 mm. The cylinder may have an outside diameter of around
60 mm.

The cylinder may have a length (height) in the range 15 to 50 mm. The cylinder may have
a length in the range 15 to 45 mm. The cylinder may have a length in the range 20 to 45
mm. The cylinder may have a length in the range 20 to 40 mm. The cylinder may have a
length in the range 20 to 35 mm. The cylinder may have a length in the range 20 to 30
mm. The cylinder may have a length of around 25 mm.

The device may be made of metal. The device may be made of metal alloy. The device
may be made of titanium. The device may be made of a titanium alloy. The device may

be made of stainless steel. The device may be made of cobalt chrome alloy.

The device may be made of plastic. The device may be made of polyethylene. The
device may be made of polypropylene. The device may be made of polyacetal. The
device may be made of polyphenylsulfone.

According to a sixth aspect of the present invention, there is provided a method of cutting
a bone, comprising the steps of:

providing a cutting tool;

providing a receptacle, the receptacle having an opening;

disposing the receptacle with respect to the cutting tool such that, in use, bone
debris produced by the cutting tool is received by the receptacle via the opening; and

cutting the bone with the cutting tool and thereby collecting bone debris in the

receptacle.

According to a seventh aspect of the present invention, there is provided a méthod of
cutting a bone, comprising the steps of:

providing a receptacle and cutting tbol according to any of the first, second, third or
fourth aspects of the present invention;

engaging the cutting tool with a bone; and

cutting the bone and thereby collecting bone debris in the receptacle.
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According to an eighth aspect of the present invention, there is provided a method of
cutting a bone, comprising the steps of:

providing a device for cutting bone according to the fifth aspect of the present
invention;

engaging the cutting portion with a bone; and

cutting the bone and thereby collecting bone debris in the receptacle.

Reference will now be made, by way of example, to the accompanying drawings, in which:

Figure 1 shows a disassembled device according to an embodiment of the present
invention;

Figure 2 shows the device of figure 1 when assembled,;

Figure 3 shows a cross-sectional view of the device shown in figure 2; and

Figure 4 shows a device according to another embodiment of the present invention.

As shown in figures 1 to 3, the device comprises a modular drive shaft (1), a receptacle
(2), and a cutting tool (3), which is a chamfer cutter in this particular embodiment. Other
types of reamers or cutting instruments are in accordance with the present invention. For
example, the cutting tool may be a reamer, such as an acetabular reamer. The cutting tool

may be a sleeve cutter. The cutting tool may be a profile cutter.

In the embodiment shown in figures 1 to 3, the components (1-3) are separable. The
modular drive shaft (1) has a connector (4) at its distal end that engages with a connector
(5) on the proximal end of the cutting tool (3). The connectors (4,5) may be in the form of
a bayonet type connection, as shown in figures 1 to 3. Connector (4) comprises one or
more slots (6) or the like, and connector (5) comprises one or more pegs (7) or the like.
When assembled, the one or more slots (6) receive the one or more pegs (7), thus forming
the bayonet connection. In the embodiment shown in figures 1 to 3, connector (4)
comprises four slots (6) and connector (5) comprises four pegs (7). Other types of
connection, such as a screw fit or friction fit, are also in accordance with the present

invention.
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The receptacle (2) has an opening (20) on its distal end that is shaped such that it fits over ,
and accommodates the reverse face (proximal side) of the cutting tool (3), as shown in
figure 3. The receptacle (2) has an opening (8) on its proximal end that is shaped such
that the connector (5) of the cutting tool (3) passés through the opening (8) and engages
with connector (4) such that the receptacle (2) is locked in place between the drive shaft.
(1) and the cutting tool (3), as shown in figures 2 and 3. Drive shaft (1) imparts a torque to

. receptacle (2) and cutting tool (3) such that the cutting tool (3) rotates, causing the cutting
means (serrated edge) (9) to cut bone when engaged with the bone. As shown in figure 3,
bone debris will pass through the holes (10) and be collected in the space (11) formed
between the cutting tool (3) and the receptacle (2).

Figure 4 shows an alternative embodiment of the invention in which a receptacle (12) is
fixedly attached to a cutting tool (13), which is a chamfer cutter in this particular
embodiment. The receptacle (12) is attached to the peripheral edge of the proximal
surface of the cutting tool (13). The cutting tool (13) has a connector (5) as in the
embodiment shown in figures 1 to 3 for connecting the cutting tool/receptacle (12,13) to a

drive shaft (not shown).

Devices according to the present invention minimise, if not eliminate, the amount of bone
debris entering the surgical site, by capturing the debris directly as it is produced from the
cutting tool. The device is attached between the modular connection of the cutting tool
and the drive shaft in order to ensure it is securely connected during the procedure. On
completion of the cutting process the device can be removed and the debris discarded.

This enables easy cleaning of the device and the cutting tool.
The procedure for using the device shown in figures 1 to 3 comprises.the following steps:

1. Position the receptacle (2) over the drive connector (5) on the reverse face
(proximal side) of the cutting tool (3).
2. Connect the modular drive shaft (1) connector (4) to the cutting tool (3) connector

(5), thereby securing the receptacle (2) in place.
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3. Connect drive shaft (1) to a power tool and use the cutting tool (3) to prepare the
bone, for example a femoral head. During this process the receptacle (2) will
collect the bone debris created.

4. Remove the drive shaft (1), cutting tool (3) and receptacle (2) from the surgical site.

5. Remove the receptacle (2) and discard the bone debris.

The same principle of collecting bone debris could be easily adapted to use in other types
of reamers or cutting instruments, including acetabular reamers, sleeve cutters and profile

cutters.
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CLAIMS

1. A device for collecting bone debris, comprising: a receptacle having an opening, the
receptacle opening being disposed with respect to a cutting tool such that, in use, bone

debris produced by the cutting tool is received by the receptacle.

2. A device according to claim 1, wherein the opening of the receptacle has
dimensions corresponding to those of the cutting tool.

3. A device according to claim 1 or 2, wherein the receptacle has an outer periphery

that matches the outer periphery of the cutting tool.

4. A device according to any preceding claim, wherein the cutting tool has a
substantially circular outer periphery and the redeptacle has a substantially circular outer
periphery, and wherein the diameter of the outer periphery of the receptacle is
substantially the same as the diameter of the outer periphery of the cutting tool.

5. A device according to claim 1, wherein the cutting tool has an outer periphery and
the receptacle is shaped so that it does not extend beyond the outer periphery of the

cutting tool.

6. A device according to claim 5, wherein the diameter of the receptacle does not

extend beyond the diameter of the cutting tool.

7. A device according to claim 5 or 6, wherein the diameter of the receptacle is

substantially the same or less than the diameter of the cutting tool.

8. A device according to any preceding claim, wherein the receptacle is fixedly
attached to the cutting tool.

9. A device according to any of claims 1 to 7, wherein the receptacle is reversibly

attached to the cutting tool.

10
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10. A device according to any preceding claim, wherein the receptacle is a cylinder

closed at a first end and open at a second end.

11. A device according to any preceding claim, wherein the cutting tool has a cutting
surface and a drive shaft, and the receptacle is disposed between the cutting surface and
the drive shaft.

12. A device according to claim 11, wherein the cutting tool has a proximal surface, a
distal cutting surface and a drive shaft, and wherein the receptacle is disposed between
the proximal surface and the draft shaft.

13. A device according to claim 12, wherein the proximal and distal surfaces of the
cutting surface comprise at least one conduit disposed such that bone can move through

the cutting tool from the distal cutting surface to the receptacle via the or each conduit.

14. A device according to claim 13, wherein at least one conduit forms a cutting surface

on the distal surface of the cutting tool.
15. A device according to any preceding claim, wherein the cutting tool is a reamer.

16. A device according to claim 15, wherein the receptacle opening is shaped so as to
mate with the peripheral edge of the proximal surface of the reamer.

17. A device according to claim 15 or 16, wherein the reamer is a chamfer cutter.
18. A device according to claim 15 or 16, wherein the reamer is a profile cutter.

19. A device according to any of claims 1 to 14, wherein the cutting tool is a sleeve

cutter.

20. A device according to claim 19, wherein the receptacle opening is shaped so as to

mate with the peripheral edge of the proximal end of the sleeve cutter.

11
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21. A device according to any of claims 14 to 20, wherein the receptacle is fixedly
attached to the cutting surface.

22. A device according to any of claims 14 to 20, wherein the receptacle is fixedly
attached to the cutting surface and the drive shaft.

23. A device according to any of claims 14 to 20, wherein the receptacle is releasably
attached to at least one of the cutting surface and the drive shaft.

24. A device according to any preceding claim, wherein the receptacle further

comprises a second opening for removal of bone debris from the receptacle.

25.  Akit of parts, comprising: a receptacle according to any preceding claim; and a
plurality of cutting tools according to any preceding claim, the cutting tools differing in size.

26. A device for cutting bone, comprising:

a cutting portion having a distal surface and a proximal surface, wherein the distal
surface has at least one cutting means; and

a receptacle disposed with respect to the proximal surface of the cutting portion
such that, in use, bone debris produced by the cutting portion is received by the

receptacle.
27. A device according to claim 26, wherein the cutting portion comprises at least one
conduit disposed such that bone can move through the cutting portion from the distal

surface to the receptacle via the or each conduit.

28. A device according to claim 27, wherein at least one conduit forms a cutting means

on the distal surface of the cutting portion.
29. A device substantially as hereinbefore described with reference to the drawings.

30. A method of cutting a bone, comprising the steps of:

providing a cutting tool,

12
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providing a receptacle, the receptacle having an opening;

disposing the receptacle with respect to the cutting tool such that, in use, bone
debris produced by the cutting tool is received by the receptacle via the opening; and

cutting the bone with the cutting tool and thereby collecting bone debris in the
receptacle.

31. A method of cutting a bone, comprising the steps of:
providing a receptacle and cutting tool according to any of claims 1 to 25 and 29;
engaging the cutting tool with a bone; and |
cutting the bone and thereby collecting bone debris in the receptacle.

32. A method of cutting a bone, comprising the steps of:
providing a device for cutting bone according to any of claims 26 to 29;
engaging the cutting portion with a bone; and

cutting the bone and thereby collecting bone debris in the receptacle.

33. A method substantially as hereinbefore described with reference to the drawings.

13
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