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DESCRIPTION

Technical Field

[0001] The Iinvention relates to an RFID tag assembly and to a surgical instrument having a
sald RFID tag assembly mounted thereon.

Background

[0002] Passive radio-frequency identification, RFID, tags, which comprise an integrated circuit
chip and an RF antenna, are well known and are widely used in asset tracking systems. The
antenna performance, and thus the distance over which the RFID tag is able to communicate,
can change In response to the surface on which an RFID tag is mounted. In particular, when
an RFID tag 1s mounted on an object having a metal surface the antenna performance
deteriorates, and the communication distance reduces. Recently, RFID tags which are capable
of operating when mounted on a metal surface have been developed; these are known as
'mount-on-metal’' RFID tags.

[0003] Sterilisation and disinfection of surgical instruments are essential components of
Infection-control procedures. There 1s also an increasingly felt need to ensure that no surgical
Instrument has been missed out from an instrument set required for a particular surgical
procedure, misplaced during surgery or the sterilisation and disinfection process, or left inside
a patient. It Is therefore desirable to be able to track surgical instruments during use, and from
the operating theatre, through the sterilisation and disinfection process, and back to the
operating theatre. Many hospitals are also being required to maintain records of which surgical
Instruments have been used on which patients over the lifetime of the instrument, which can be
several years.

[0004] The use of RFID tags for asset tracking of surgical instruments has been proposed, for
example the RFID tag suitable for mounting on surgical instruments described in WO
2013/020944 and the ORLocate® RFID tag system provided by Haldor Advanced
Technologies Ltd. However, the RFID tags in these systems are relatively large, so they can
Impede the use of a surgical instrument by a surgeon, and typically they must be read
Individually or in small groups on a special tray.

[0005] US 2014/0131454 describes an RFID tag having a metal holder, a housing that is made
of an electrically non-conductive or slightly conductive material, an accommodating chamber
and an RFID element with an antenna. The RFID element is arranged in the accommodating
chamber of the housing. The housing has a first end which is held on the metal holder. The
accommodating chamber in the housing Is formed to be spatially spaced apart from the first
end of the housing. The RFID element is positioned in the accommodating chamber in such a
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way that the antenna of the RFID element is spatially arranged substantially outside of the
metal holder.

[0006] CA 2886005 discloses an RFID capsule comprising a metal base to be attached to an
object; a housing for holding a radio tag, the housing being secured to the base and
overmoulded on the base In order to form a durably tight joint with the base; and means for
holding the radio tag at a determined distance from the metal base.

[0007] US 2006/0084934 discloses a transponder assembly for use In identifying surgical
Implements, such as sponges. The transponder assembly comprises a transponder
substantially encased in a plastic body to which a base having an exposed adhesive surface Is
attached.

Summary

[0008] It Is an object to provide an improved RFID tag assembly. It i1s a further object to provide
an Improved surgical instrument.

[0009] A first aspect of the Invention provides an RFID tag assembly comprising a passive
mount-on-metal radio-frequency identification, RFID, tag, a mounting base and a cover. The
passive mount-on-metal RFID tag comprises an integrated circuit, IC, chip and a dipole
antenna comprising first and second antenna portions.. The first antenna portion is provided at
one side of the RFID tag and the second antenna portion is provided at a second side of the
RFID tag, generally opposite said one side. The mounting base Is made of an electrically
conductive material. The cover iIs made of a substantially RF transparent material. The cover
defines a recess for receiving at least part of the RFID tag. The RFID tag is mounted directly
on the mounting base with said one side of the RFID tag coupled directly to a first side of the
mounting base. The cover is arranged over the RFID tag such that at least part of the RFID tag
IS located within the recess and the cover Is fixed to the mounting base, such that the mounting
base and the cover together encapsulate the RFID tag.

[0010] The mounting base may provide consistent grounding of the RFID tag to a consistent
electrically conductive mass, which may ensure consistent operation of the RFID tag
Irrespective of the size or shape of metal object on which the RFID tag assembly is mounted.
The mounting base may mitigate the occurrence of detuning of the RFID tag which can occur
when a passive mount-on-metal RFID tag i1s not properly grounded. This may increase the
communication distance of the RFID tag. Using a dipole antenna may enable a larger antenna
to be used while maintaining good grounding between the antenna and the mounting base.

[0011] Preferably, substantially the whole of said one side of the RFID tag is coupled directly to
the first side of mounting base. This may enable an optimal ground of the RFID tag to the
mounting base.
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[0012] Preferably, the antenna has a longitudinal axis and an antenna plane. The RFID tag
assembly further comprises a connector element extending outwardly from the mounting base.
The connector element Is provided generally at one end of the longitudinal axis of the antenna.
The cover comprises a connector socket configured to receive and engage the connector
element. Providing a connector element between the mounting base and the cover may
Improve the coupling between the connector element and the mounting base, and thus the
encapsulation of the RFID tag. Providing the connector element generally at one end of the
longitudinal axis of the antenna may reduce disruption of the antenna field by the connector
element; In this location the connector element may be substantially outside the antenna field.

[0013] Preferably, the RFID tag assembly further comprises a further connector element
extending outwardly from the mounting base. The further connector element is provided
generally at a second end of the longitudinal axis of the antenna, opposite said one end. The
cover comprises a further connector socket configured to receive and engage the further
connector element. Providing two connector elements between the mounting base and the
cover may improve the coupling between the connector element and the mounting base, and
thus the encapsulation of the RFID tag. Providing each connector element generally at
respective ends of the antenna may reduce disruption of the antenna field by the connector

elements; In these locations the connector elements may be substantially outside the antenna
field.

[0014] Preferably, the or each connector element extends generally orthogonally to the
antenna plane. This may reduce disruption of the antenna field by a connector element;

extending In this direction each connector element may be substantially outside the antenna
field.

[0015] Preferably, the or each connector element is integral with the mounting base. The or
each connector element is therefore formed from the same electrically conductive material as
the mounting base. Forming each connector element integrally with the mounting base may
help to keep the number of parts in the RFID tag assembly to a minimum.

[0016] Preferably, the or each connector is a mechanical clip comprising at least one projection
adapted to engage with a corresponding socket provided In the cover. This may improve the
coupling between the connector element and the mounting base, and thus the encapsulation

of the RFID tag.

[0017] Preferably, the or each connector comprises a connector tab having a first part,
extending from the mounting base, for location within the cover and a second part, at its distal
end, adapted to extend outside the cover and to be folded over onto an external surface of the
cover. This may improve the coupling between the connector element and the mounting base,
and thus the encapsulation of the RFID tag.

[0018] Preferably, the mounting base has an engagement lip extending along at least part of
its perimeter. The engagement lip at least partly defines a locating recess for locating the RFID
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tag on the first side of the mounting base. This may improve the coupling between the
mounting base and the RFID tag.

[0019] Preferably, the cover further comprises a locating channel adapted to receive the
engagement lip. This may improve the coupling between the mounting base and the RFID tag,
and thus the encapsulation of the RFID tag.

[0020] Preferably, each antenna portion has a longitudinal axis and an antenna plane.
Providing the or each connector element generally at a respective end of the longitudinal axis
of the antenna may reduce disruption of the antenna field by each connector element; In this
location each connector element may be substantially outside the antenna field.

[0021] Preferably, the antenna is configured to transmit and received linearly polarised RF
signals.

[0022] Preferably, the RFID tag is a ceramic passive mount on metal comprising a ceramic
core. The antenna portions are provided on respective sides of the ceramic core and the IC
chip Is provided on one end of the ceramic core. The ceramic core may prevent inductive
coupling between the antenna portions, which may ensure that the signal power of an RF
return signal transmitted by the RFID tag i1s maintained at a preselected level. Maintaining a
separation between the antenna portions with the ceramic core may ensure that the signal
power of an RF return signal transmitted by the RFID tag is maintained at a preselected level.

[0023] Preferably, the electrically conductive material is one of a metal and a carbon-fibre
composite. Using a metal mounting base may provide consistent grounding to metal of the
RFID tag to a consistent mass, which may ensure consistent operation of the RFID tag
Irrespective of the size or shape of metal object on which the RFID tag assembly is mounted.
The mounting base may mitigate the occurrence of detuning of the RFID tag which can occur
when a passive mount-on-metal RFID tag i1s not properly grounded. This may increase the
communication distance of the RFID tag.

[0024] Preferably, the metal is a medical grade stainless steel.

[0025] Preferably, the cover is made of a substantially electrically non-conductive material.
This may prevent an electrical short circuit being formed between the antenna portions as a
result of contact with an electrically conductive item. This may ensure that the signal power of
an RF return signal transmitted by the RFID tag is maintained at a preselected level.

[0026] Preferably, the cover is made of at least one of a plastic, a ceramic and a rubber. This
may prevent an electrical short circuit being formed between the antenna portions as a result
of contact with an electrically conductive item. This may ensure that the signal power of an RF
return signal transmitted by the RFID tag is maintained at a preselected level.

[0027] Preferably, the cover has a smooth external shape. This may minimize the risk of
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damage to a user's hand or gloves during use.

[0028] Preferably, the mounting base has a second side, generally opposite the first side. The
second side Is substantially smooth and substantially flat for close coupling to a metal bodly.

[0029] Preferably, the second side has a generally concave sectional shape for close coupling
to a metal body having a complementary shape.

[0030] Preferably, the RFID tag assembly additionally comprises mechanical fixing apparatus
arranged to mechanically fix the mounting element to a metal body.

[0031] A second aspect of the Invention provides a surgical instrument comprising a metal
body and having an RFID tag assembly mounted on the metal body. The RFID tag assembly
comprises a passive mount-on-metal radio-frequency identification, RFID, tag, a mounting
base and a cover. The passive mount-on-metal RFID tag comprises an integrated circuit, IC,
chip and a dipole antenna comprising first and second antenna portions. The first antenna
portion Is provided at one side of the RFID tag and the second antenna portion is provided at a
second side of the RFID tag, generally opposite said one side. The mounting base i1s made of
an electrically conductive material. The cover 1s made of a substantially RF transparent
material. The cover defines a recess for receiving at least part of the RFID tag. The RFID tag is
mounted directly on the mounting base with said one side of the RFID tag coupled directly to a
first side of the mounting base. The cover Is arranged over the RFID tag such that at least part
of the RFID tag i1s located within the recess and the cover Is fixed to the mounting base, such
that the mounting base and the cover together encapsulate the RFID tag.

[0032] The mounting base may provide consistent grounding of the RFID tag to a consistent
electrically conductive mass, which may ensure consistent operation of the RFID tag
irrespective of the size or shape of the surgical instrument. The mounting base may mitigate
the occurrence of detuning of the RFID tag which can occur when a passive mount-on-metal
RFID tag i1s not properly grounded. This may increase the communication distance of the RFID
tag. Where the surgical instrument forms one of a pile of surgical instruments, the mounting
base may improve the performance of each RFID tag, so that the RFID tag on each surgical
Instrument In the pile may be read simultaneously. The mounting base may mitigate the
occurrence of detuning of the RFID tag which can occur when a passive mount-on-metal RFID
tag Is not properly directly attached to a metal surface. This may also Increase the
communication distance of the RFID tag. The RFID tag assembly may be smaller than the
RFID tags proposed In the prior art for use with surgical instruments and the surgical
Instrument may therefore be used without the RFID tag assembly getting in the way of the
surgeon or affecting the balance and movement of the surgical instrument Using a dipole
antenna may enable a larger antenna to be used while maintaining good grounding between
the antenna and the mounting base.

[0033] Preferably, substantially the whole of said one side of the RFID tag is coupled directly to
the first side of the mounting base. This may enable an optimal ground of the RFID tag to the
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mounting base.

[0034] Preferably, the antenna has a longitudinal axis and an antenna plane. The RFID tag
assembly further comprises a connector element extending outwardly from the mounting base.
The connector element is provided generally at one end of the longitudinal axis of the antenna.
The cover comprises a connector socket configured to receive and engage the connector
element. Providing a connector element between the mounting base and the cover may
improve the coupling between the connector element and the mounting base, and thus the
encapsulation of the RFID tag. Providing the connector element generally at one end of the
longitudinal axis of the antenna may reduce disruption of the antenna field by the connector
element; In this location the connector element may be substantially outside the antenna field.

[0035] Preferably, the RFID tag assembly further comprises a further connector element
extending outwardly from the mounting base. The further connector element Is provided
generally at a second end of the longitudinal axis of the antenna, opposite said one end. The
cover comprises a further connector socket configured to receive and engage the further
connector element. Providing two connector elements between the mounting base and the
cover may improve the coupling between the connector element and the mounting base, and
thus the encapsulation of the RFID tag. Providing each connector element generally at
respective ends of the antenna may reduce disruption of the antenna field by the connector

elements; In these locations the connector elements may be substantially outside the antenna
field.

[0036] Preferably, the or each connector element extends generally orthogonally to the
antenna plane. This may reduce disruption of the antenna field by a connector element;
extending In this direction each connector element may be substantially outside the antenna

field.

[0037] Preferably, the or each connector element is integral with the mounting base. The or
each connector element is therefore formed from the same electrically conductive material as
the mounting base. Forming each connector element integrally with the mounting base may
help to keep the number of parts in the RFID tag assembly to a minimum.

[0038] Preferably, the or each connector is a mechanical clip comprising at least one projection
adapted to engage with a corresponding socket provided in the cover. This may improve the
coupling between the connector element and the mounting base, and thus the encapsulation

of the RFID tag.

[0039] Preferably, the or each connector comprises a connector tab having a first part,
extending from the mounting base, for location within the cover and a second part, at its distal
end, adapted to extend outside the cover and to be folded over onto an external surface of the
cover. This may improve the coupling between the connector element and the mounting base,
and thus the encapsulation of the RFID tag.
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[0040] Preferably, the mounting base has an engagement lip extending along at least part of
its perimeter. The engagement lip at least partly defines a locating recess for locating the RFID
tag on the first side of the mounting base. This may improve the coupling between the
mounting base and the RFID tag.

[0041] Preferably, the cover further comprises a locating channel adapted to receive the
engagement lip. This may improve the coupling between the mounting base and the RFID tag,
and thus the encapsulation of the RFID tag.

[0042] Preferably, each antenna portion has a longitudinal axis and an antenna plane.
Providing the or each connector element generally at a respective end of the longitudinal axis
of the antenna may reduce disruption of the antenna field by each connector element; in this
location each connector element may be substantially outside the antenna field.

[0043] Preferably, the antenna is configured to transmit and received linearly polarised RF
signals.

[0044] Preferably, the RFID tag is a ceramic passive mount on metal comprising a ceramic
core. The antenna portions are provided on respective sides of the ceramic core and the IC
chip Is provided on one end of the ceramic core. The ceramic core may prevent inductive
coupling between the antenna portions, which may ensure that the signal power of an RF
return signal transmitted by the RFID tag i1s maintained at a preselected level. Maintaining a
separation between the antenna portions with the ceramic core may ensure that the signal
power of an RF return signal transmitted by the RFID tag is maintained at a preselected level.

[0045] Preferably, the electrically conductive material is one of a metal and a carbon-fibre
composite. Using a metal mounting base may provide consistent grounding to metal of the
RFID tag to a consistent mass, which may ensure consistent operation of the RFID tag
Irrespective of the size or shape of metal object on which the RFID tag assembly is mounted.
The mounting base may mitigate the occurrence of detuning of the RFID tag which can occur
when a passive mount-on-metal RFID tag i1s not properly grounded. This may increase the
communication distance of the RFID tag.

[0046] Preferably, the metal is a medical grade stainless steel.

[0047] Preferably, the cover is made of a substantially electrically non-conductive material.
This may prevent an electrical short circuit being formed between the antenna portions as a
result of contact with an electrically conductive item, such as another surgical instrument or
with part of a metal instrument tray in which the surgical instrument is located. This may ensure
that the signal power of an RF return signal transmitted by the RFID tag i1s maintained at a
preselected level.

[0048] Preferably, the cover is made of at least one of a plastic, a ceramic and a rubber. This
may prevent an electrical short circuit being formed between the antenna portions as a result
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of contact with an electrically conductive item, such as another surgical instrument or with part
of a metal instrument tray in which the surgical instrument is located. This may ensure that the
signal power of an RF return signal transmitted by the RFID tag is maintained at a preselected
level.

[0049] Preferably, the cover has a smooth external shape. This may minimize the risk of
damage to a user's hand or gloves, or to a patient, during use.

[0050] Preferably, the mounting base has a second side, generally opposite the first side. The
second side Is substantially smooth and substantially flat and is close coupled to the metal
body. This may ensure proper grounding of the RFID tag to the metal body of the surgical
Instrument, which may ensure consistent operation of the RFID tag irrespective of the size or
shape of the surgical instrument. This may mitigate the occurrence of detuning of the RFID tag
which can occur when a passive mount-on-metal RFID tag is not properly grounded. This may
Increase the communication distance of the RFID tag. Where the surgical instrument forms
one of a pile of surgical instruments, this may improve the performance of each RFID tag, so
that the RFID tag on each surgical instrument in the pile may be read simultaneously. This may
mitigate the occurrence of detuning of the RFID tag which can occur when a passive mount-
on-metal RFID tag is not properly directly attached to a metal surface. This may also increase
the communication distance of the RFID tag. This may also improve coupling between the
RIFD tag assembly and the surgical instrument, reducing the risk of the RIFD tag assembly
falling off and reducing locations on which prions or other contaminants may become attached.

[0051] Preferably, the second side has a generally concave sectional shape. The metal body
of the surgical instrument has a complementary shape. The second side of the mounting base
IS In close physical contact with the metal body. This may improve coupling between the RIFD
tag assembly and the surgical instrument, reducing the risk of the RIFD tag assembly falling off
and reducing locations on which prions or other contaminants may become attached.

[0052] Preferably, the RFID tag assembly additionally comprises mechanical fixing apparatus
arranged to mechanically fix the mounting element to a metal instrument. This may improve
coupling between the RIFD tag assembly and the surgical instrument, reducing the risk of the
RIFD tag assembly falling off.

[0053] Preferably, the surgical instrument additionally comprises an encapsulation layer
provided over the RFID tag assembly and a part of a surface of the surgical instrument around
the RFID tag assembly. This may improve retention of the RFID assembly on the surface of the
surgical instrument. Provision of an encapsulation layer may also soften any edges on the
RFID assembly, which may reduce the probability of a surgeon using the instrument puncturing

a surgical glove and which may reduce locations on which prions or other contaminants may
become attached.

[0054] Embodiments of the Invention will now be described, by way of example only, with
reference to the accompanying drawings.
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Brief Description of the drawings

[0055]

Figure 1 Is a schematic representation of an RFID tag assembly according to a first example,
a) from an isometric view, b) in a sectional view along line A-A of a); and ¢) In a part-exploded
sectional view along line A-A of a);

Figure 2 shows a) a schematic part-exploded representation of an RFID tag assembly
according to a second example and b) the mounting base and connector element of a);

Figure 3 I1s a schematic exploded representation of an RFID tag assembly according to a first
embodiment of the invention;

Figure 4 Is a schematic exploded representation of an RFID tag assembly according to a
second embodiment of the invention;

Figure 5 I1s a schematic exploded representation of an RFID tag assembly according to a third
embodiment of the invention;

Figure 6 Is a schematic representation of a surgical instrument according to a fourth
embodiment of the invention; and

Figure 7 Is a schematic representation of a surgical instrument according to a fifth embodiment
of the invention.

Detailed description

[0056] The same reference numbers will used for corresponding features In different
embodiments.

[0057] Referring to Figure 1, in an example there 1s an RFID tag assembly 10 comprising a
passive mount-on-metal RFID tag 12, a mounting base 16, and a cover 18.

[0058] It will be understood that the term mount-on-metal is used here to mean any passive
RFID tag which is configured to operate when mounted on a metal surface or body.

[0059] The RFID tag of this example has a general rectangular box shape, having a length,
width and height. The RFID tag 12 is arranged to transmit an RF signal at a preselected
frequency, typically within the UHF frequency spectrum region allocated to this application:
865-868 MHz in Europe) and 902-928 MHz in the United States.
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[0060] The RFID tag 10 comprises an integrated circuit, IC, chip 40 and a dipole antenna
comprising first and second antenna portions. The first antenna portion is provided at one side
14 of the RFID tag and the second antenna portion is provided at a second side of the RFID
tag, generally opposite said one side.. The construction of a passive mount-on-metal RFID tag
will be well known to the skilled person therefore further details will not be included here.

[0061] The mounting base 16 1s made of an electrically conductive material and the cover 18 Is
made of a material which 1s substantially RF transparent. The term RF transparent is used
here to mean any material that does not interfere with the RF signals or has a negligible impact
on RF signals transmitted through It.

[0062] The cover defines a recess 18a of a size and shape suitable to receive the RFID tag.

[0063] The RFID tag is mounted on the mounting base having its one side 14 coupled to a first
side of the mounting base 16. The drawing shows the whole of the side 14 of the RFID tag
coupled to the mounting base but it is acceptable to have less than the whole of the side of the
RFID tag coupled to the mounting base so long as enough of the side Is coupled to the
mounting base to ensure consistent grounding of the RFID tag to the mounting base.

[0064] The cover Is arranged over the RFID tag such that the RFID tag is located within the
recess. The cover is fixed to the mounting base, such that the mounting base and the cover
together encapsulate the RFID tag.example of the invention provides an RFID tag assembly
20, as shown In Figure 2. The RFID tag assembly 20 of this example is similar to the RFID tag
assembly 10 of the previous example, with the following modifications.

[0065] In this example, the RFID tag assembly further comprises a connector element 22
extending outwardly from the mounting base 16. The RFID tag antenna has a longitudinal axis,
arranged generally along the length of the RFID tag 18, and an antenna plane, arranged
generally coplanar with the side 14 of the RFID tag. The connector element I1s provided
generally at one end of the longitudinal axis of the antenna, 1.e. generally at one end of the
mounting base 16. The cover comprises a connector socket (not visible in Figure 2) configured
to receive and engage the connector element.

[0066] Referring to Figure 3, a first embodiment of the invention provides an RFID tag
assembly 30 which is similar to the RFID tag assembly of the previous embodiment.

[0067] In this embodiment, the RFID tag assembly comprises first and second connector
elements 46 provided on the mounting base 44. Each connector element is a mechanical clip
having barbed projections at its distal end. The mounting base Is also provided with two
engagement lips 48, which extend along the longitudinal edges of the mounting base. The
engagement lips define a locating recess for locating the RFID tag on the first side of the
mounting base.

[0068] The mounting base 44 has a second side 44b, generally opposite the first side 44a.
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The second side Is substantially smooth and substantially flat for close coupling to a metal
body. The term 'substantially’ is used to encompass any deviations from perfectly smooth and
flat due to manufacturing tolerances, which the skilled person will recognise often arise during
manufacturing processes.

[0069] The mounting base 44 of this embodiment is made of surgical stainless steel. It will be
appreciated that other metals may be used, as may other electrically conductive materials such

a carbon fibre composite.

[0070] The cover 32 comprises first and second connector sockets, provided internally at each
end (not visible In Figure 3) which are configured to receive and engage the connector
elements 46. The cover 32 also has an elongate locating channel formed along the bottom of
each elongate side, configured to receive a respective engagement lip. The cover 32 Is made
of an RF transparent plastic. It will be appreciated that other RF transparent materials may be
used, such as a ceramic or rubber. The cover has a smooth external shape.

[0071] The RFID tag 34 comprises a dipole antenna comprising an IC chip 42, a ceramic core
(not shown) and first and second antenna portions connected to the IC chip. The first and
second antenna portions are separated by the antenna core. The first antenna portion Is
provided on one side of the ceramic core such that it is arranged generally at one side 36a of
the RFID tag. The one side of the RFID tag i1s close coupled to the first side 44a of the
mounting base 44. The second antenna portion is provided on an opposite side of the ceramic
core, such that it is arrange generally at the opposite side 36b of the RFID tag. Each antenna
portion has a longitudinal axis 38, arranged generally along the length of the RFID tag 34, and
an antenna plane, arranged generally coplanar with the respective side of the RFID tag.

[0072] The connector elements 46 extend outwardly from the mounting base 44 at each end,
generally orthogonally to the antenna plane.

[0073] Referring to Figure 4, a second embodiment of the invention provides an RFID tag
assembly 50 which is similar to the RFID tag assembly 30 of the previous embodiment, with

the following modifications.

[0074] In this embodiment, the mounting base 52 Is provided with an engagement lip 56 which
extends around the full perimeter of the mounting base, to define a locating recess for the
RFID tag 34. The connector elements 54 each takes the form of a mechanical clip folded over
at its distal end to form a connector projection 54a, to engage with correspondingly located
complementary shaped connector sockets (not visible) provided internally at each end of the
cover 32.

[0075] Referring to Figure 5, a third embodiment of the Iinvention provides an RFID tag
assembly 60 which is similar to the RFID tag assembly 50 of the previous embodiment, with

the following modifications.
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[0076] In this embodiment, the connector elements 68 each comprise a connector tab having
a first part, extending from the mounting base 66, and a second part 68a, forming the distal
end. The connector elements 68 are shown In their engaged form, with the second parts
folded; for assembly of the RFID tag assembly the second parts extend upwardly from the first
parts. The cover 62 has first and second connector sockets 64 provided In its top (as
orientated in the drawings). Each connector socket 64 comprises an opening 64a and a recess
64b. During assembly, the second part 68a of each connector tab Is located through the
respective connector socket opening 64a and i1s then folded to locate within the respective
recess 64b. The ends of the connector tabs therefore extend outside the cover 62, being
folded over onto an external surface of the cover.

[0077] In a fourth embodiment, the RFID tag assembly 60 additionally comprises mechanical
fixing apparatus arranged to mechanically fix the mounting base 66 to a metal instrument The
mechanical fixing apparatus comprises a generally U-shaped clamp and mechanical fixings
which connect the clamp to the underside of the mounting base. The underside of the
mounting base has a concave shaped section for location over part a metal instrument on
which the RFID tag assembly is to be mounted. In use, the concave shaped section and the
clamp are located around a metal instrument and secured together to clamp onto the metal
Instrument.

[0078] Referring to Figure 6, a fifth embodiment of the invention provides a surgical instrument
100 comprising a metal body, In this embodiment a pair of Mosquito forceps, and having an
RFID tag assembly 10 mounted on the metal body.

[0079] It will be appreciated that any of the RFID tag assemblies 20, 30, 50, 60 described with
reference to Figures 2 to 5 may alternatively be used.

[0080] The RFID tag assembly 10 is mounted on the metal body of the forceps by laser or spot
welding the mounting base 16 to the forceps 100. The mounting base may alternatively be
bonded to the metal body of the forceps using an adhesive or may be mechanically fixed onto
the forceps.

[0081] Referring to Figure 7, a sixth embodiment of the invention provides a surgical
Instrument 110 comprising a metal body, In this embodiment a Splicer spoon. The surgical
Instrument has an RFID tag assembly 30 mounted on its metal body.

[0082] The mounting base 44 of the RFID tag assembly 30 is mounted on the metal body of
the surgical instrument such that the substantially smooth, flat second side 44b of the mounting
base I1s close coupled to the metal body; the mounting base therefore has close physical
contact with the metal body of the surgical instrument.

[0083] The metal body of the surgical instrument iIs made of a ferrous metal, in this case
surgical stainless steel.
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[0084] It will be appreciated that any of the RFID tag assemblies 10, 20, 50, 60 described with
reference to Figures 1, 2, 4 and 5 may alternatively be used.
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Patentkrav

1. RFID-tag-samling (10, 20, 30, 50, 60), der omfatter:
et passivt pa metal monterbart RFID-tag (12, 34), hvilket RFID-tag omfatter en integreret
kredslebschip (40) og en dipolantenne, der omfatter en forste og en anden antennedel, 1det
den forste antennedel er tilvejebragt pa den ene side (36a) af RFID-tagget, og den anden
antennedel er tilvejebragt pa en anden side (36b) af RFID-tagget, generelt modsat den ene
side;
en monteringsbasis (16, 44, 52, 66), der er fremstillet af et elektrisk ledende materiale; og
en tildekning (18, 32, 62), der er fremstillet af et 1 det vasentlige RF-transparent materiale
og definerer en fordybning (18a),
hvor RFID-tagget er monteret direkte pa monteringsbasen med den ene side af RFID-tagget
koblet direkte til en forste side at monteringsbasen, og
tildekningen er anbragt oven over RFID-tagget, saledes at mindst en del af RFID-tagget er
lokaliseret 1 fordybningen, og tildekningen er fastgjort til monteringsbasen, saledes at

monteringsbasen og tildekningen sammen indkapsler RFID-tagget.

2. RFID-tag-samling 1felge krav 1, hvor antennen har en laengdeakse (38) og et antenneplan (40),
RFID-tag-samlingen yderligere omfatter et forbindelseselement (22, 46, 54, 68), der strekker sig
udadtil fra monteringsbasen, i1det forbindelseselementet generelt er tilvejebragt 1 den ene ende af
antennens lengdeakse, og tildekningen omfatter en forbindelsesmuffe (64), som er konfigureret til

at modtage og ga 1 indgreb med forbindelseselementet.

3. RFID-tag-samling ifelge krav 2, der endvidere omfatter et yderligere forbindelseselement (46,
54), som straekker sig udadtil fra monteringsbasen, 1det det yderligere forbindelseselement generelt
er tilvejebragt 1 en anden ende af antennens laengdeakse, modsat den ene ende, og hvor
tildekningen omfatter en yderligere forbindelsesmuffe, som er konfigureret til at modtage og ga 1

indgreb med det yderligere forbindelseselement.

4. RFID-tag-samling ifglge krav 2 eller krav 3, hvor forbindelseselementet eller hvert

forbindelseselement straekker sig generelt ortogonalt 1 forhold til antenneplanet.
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S. RFID-tag-samling ifglge et hvilket som helst af kravene 2 til 4, hvor forbindelseselementet eller

hvert forbindelseselement er integreret med monteringsbasen.

6. RFID-tag-samling ifelge et hvilket som helst foregaende krav, hvor monteringsbasen har en
indgrebslabe (48, 56, 70), der straekker sig langs mindst en del af dens perimeter, 1det
indgrebslaeben mindst delvist definerer en lokaliseringsfordybning til lokalisering af RFID-tagget pa

den forste side af monteringsbasen.

7. RFID-tag-samling ifelge et hvilket som helst foregaende krav, hvor det elektrisk ledende

materiale er €t af et metal og et kulfiberkompositmateriale.

8. RFID-tag-samling ifglge krav 7, hvor metallet er et rustfrit stal af medicinsk kvalitet.

9. RFID-tag-samling ifelge et hvilket som helst foregaende krav, hvor tildekningen er fremstillet af

et 1 det vaesentlige elektrisk ikke-ledende materiale.

10. RFID-tag-samling ifelge et hvilket som helst foregaende krav, hvor monteringsbasen har en
anden side, generelt modsat den forste side, 1det den anden side er 1 det vaesentlige glat og 1 det

vaesentlige flad med henblik pa montering 1 taet fysisk kontakt med et metallegeme.

11. Kirurgisk instrument (100, 110), der omfatter et metallegeme og har en RFID-tag-samling (10,

20, 30, 50, 60) ifglge et hvilket som helst af kravene 1 til 9, som er monteret pa metallegemet.
12. Kirurgisk instrument 1fglge krav 11, hvor metallegemet er fremstillet af et jernholdigt metal.
13. Kirurgisk instrument i1felge krav 11 eller krav 12, nar de er athaengige af krav 9, hvor RFID-tag-

samlingen er monteret pa metallegemet, saledes at den anden side af monteringsbasen er 1 fysisk

kontakt med metallegemet.
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