w0 2023/031599 A1 |0 0000 KA 00 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 March 2023 (09.03.2023)

(10) International Publication Number

WO 2023/031599 Al

WIPO I PCT

(51) International Patent Classification:
A61B 90/00 (2016.01) A61B 90/94 (2016.01)

(21) International Application Number:
PCT/GB2022/052220

(22) International Filing Date:
31 August 2022 (31.08.2022)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

2112396.3 31 August 2021 (31.08.2021) GB

(72) Inventor; and
(71) Applicant: NESHAVA, Vincent [GB/GB]; 42 Sedbergh
Road, Millbrook, Southampton SO16 9GY (GB).

(74) Agent: DOHERTY, William et al.; Albright [P Limited,
County House, Bayshill Road, Cheltenham Gloucestershire
GL50 3BA (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE,
KG,KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU,

LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM. TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

in black and white; the international application as filed
contained color or greyscale and is available for download
Jfiom PATENTSCOPE
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(57) Abstract: A diagnostic marker tool (10) is provided for use with x-ray imaging

10~

and/or magnetic resonance imaging diagnostic methods. The diagnostic marker tool

(10) comprises a marker body (12) having first and second opposed major surfaces

/12

(14a, 14b); a first Ssuction element (16a) positioned at the first major surface (14a)

and a second suction element (16b) positioned at the second major surface (14b). A
non-metallic and/or radio-opaque indicator element is then associated with the marker

body (12).

16b
14a

14b
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Diagnostic Marker Tool For Radiographic Or Magnetic Resonance Imaging

The present invention relates to a diagnostic marker tool, particularly but not necessarily
exclusively for use in both radiographic and magnetic resonance imaging contexts. The

invention further relates to a kit comprising a pair of said diagnostic marker tools.

In order to assist with the interpretation of x-ray images during medical processes, it is
common in the art to provide markers associated with the x-ray imaging machinery which
are radio-opaque, thereby leaving an imprint on the x-ray image produced. These

markers can be used as indicators of the left and right sides of the patient to be imaged.

There are two types of markers which are used. The first comprises small metal pieces
which have cut-out ‘L’ or ‘R’ indicia thereon. The metal impedes x-ray passage, and
therefore appear as light patches on the x-ray image, with the ‘L’ or ‘R’ showing as dark
characters. The metal pieces are typically hung on cloth strings or chains to allow for
suspension of the markers on an x-ray receptor. Alternatively, the metal pieces may

sometimes be taped or tacked to the x-ray receptor.

The other marker type comprises a horseshoe-like metal bracket which can be hung over

the x-ray receptor to produce the same effect.

With the former marker, the cloth or chain hangers are often worn by radiography staff,
over their necks, and the cloth strings cannot be adequately sanitized between patient
interactions, which can lead to disease transmission. The tape or tack which is used to
hold the markers in place during a procedure is usually reused on multiple patients,
thereby spreading infection. This can cause damage to the x-ray receptor over time,

particularly if left in place for long durations.

With the second marker type, the horseshoe brackets are machine-specific; the
dimensions of the marker must be bespoke to the depth of the x-ray receptor, and there

is little prospect of cross-compatibility for different devices.

The markers are also higher unsuitable for fluoroscopic imaging, since the fluoroscope
moves during the procedure which would cause either type of marker to fall off the x-ray

receptor.

The use of metal components also prohibits the use of the markers in other radiographic

contexts, particularly those relying on magnetic resonance.
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The present invention seeks to provide a diagnostic marker tool for radiographic or

resonance imaging which obviates or overcomes the above-mentioned deficiencies.

According to a first aspect of the invention, there is provided a diagnostic marker tool for
use with x-ray imaging and/or magnetic resonance imaging diagnostic methods, the
diagnostic marker tool comprising: a marker body having first and second opposed major
surfaces; a first suction element positioned at the first major surface; a second suction
element positioned at the second major surface; and a non-metallic and/or radio-opaque

indicator element associated with the marker body.

The use of suction elements to mount diagnostic marker tools is advantageous over
existing mounting means. The lack of adhesive significantly improves the ability to wipe,
clean, and disinfect the diagnostic marker tool in use, whilst also allowing the diagnostic
marker tools to be used on any diagnostic equipment with an appropriate flat mounting
surface. The provision of double-sided suction ensures that the correct orientation of the
diagnostic marker tool can be readily achieved, as sometimes, the facing of the tool must
be reversed based on the imaging technique used and/or the patient orientation. Suction

also provides

Optionally, the marker body may include a shaped fluid chamber therein which receives
a non-metallic and/or radio-opaque fluid to form the non-metallic and/or radio-opaque

indicator element.

A shaped fluid chamber formed inside the marker body allows for the insertion of a
suitable fluid to generate an indicator element. The fluid can be made bespoke to the

context required, and usable in various alternate contexts.

Preferably, the shaped fluid chamber may include a removable cap to permit

replacement of the non-metallic and/or radio-opaque fluid.

The ability to refill the shaped fluid chamber enables the user to alter the functionality of
the diagnostic marker tool without needing to obtain a second tool for a different use.

This advantageously reduces the equipment requirements for the user.

Optionally, an inlet of the shaped fluid chamber may be on an upper edge of the marker
body.
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Positioning the inlet on the upper edge of the marker body, with respect to a primary
indicator thereof, ensures that the orientation of the diagnostic marker tool is easily
identifiable, and that there is a reduced likelihood of leaking of the fluid from the shaped

fluid chamber under gravity during use.

The non-metallic and/or radio-opaque fluid may comprise gadolinium for MRI-
compatibility. The non-metallic and/or radio-opaque fluid may comprise barium sulphate

or other radiographic contrast media for x-ray imaging compatibility.

Existing tools cannot be utilised with magnetic resonance imaging machinery, due to the
metallic components. The present invention therefore provides ample opportunity for
generalised used of the diagnostic marker tool with MRI machines as well as x-ray

imaging machines.

Preferably, the marker body may be formed from a non-radio-opaque or radiolucent

material.

Radio-opacity should be solely provided by the indicator element, and therefore it is
preferred that the marker body itself does not interact with the imaging techniques

utilised.

In a preferred embodiment, the marker body may be formed from a plastics or similarly

radiolucent material.

Plastics materials are easily sanitised, which allows for simple wipe-clean processing of

the diagnostic marker tools between uses to avoid cross-contamination.

The diagnostic marker tool may further comprise an orientation indicator on the marker

body for determining correct placement of the diagnostic marker tool in-use.

One or more orientation markers can provide a visual indication to the user as to which
way round the diagnostic marker tool should be, since the primary indicator may be
obscured by the suction elements. This can not only be a top-bottom indicator, but could
also be a left-right indicator. This reduces time wasted trying to determine the correct

orientation of the tool prior to use.

Preferably, the marker body may include an aperture therethrough, the first and second
suction elements being formed by a double-sided suction element received through the

aperture.
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The insertion of a double-sided suction element through an aperture of the marker body
is the easiest means of providing double-sided suction capability, since the splayed
suction cups of the double-sided suction element prevent easy dislodging thereof.
Assembly and disassembly of the diagnostic marker tool is therefore straightforward,

which simplifies the disinfection procedure.

The non-metallic and/or radio-opaque indicator element may preferably be a ‘left’ or

‘right’ indicator.

In the majority of cases, the diagnostic marker tool will be used for the purposes of
distinguishing between left and right sides of an image of a patient, thereby reducing the

likelihood of errors during therapy at a later date.
In one embodiment, the marker body may be disciform or cuboid.

A disciform or cuboid tool will sit comfortably in the user's hand, providing an ergonomic

means of attaching the diagnostic marker tool to a surface without scratching their hands.
Preferably, the diagnostic marker tool may be devoid of a chain or hanger.

The chains and hangers used in the art will often cause artefacts to be generated in the
x-ray images produced, and therefore elimination of these components is a great
advantage for the present invention. Furthermore, chains and hangers, particularly ones
formed from cloth, are excellent disease-transmission vectors, and therefore hygiene

improvements are also achieved with the present invention.

Optionally, the first and second suction elements may have a width which is less than

that of the marker body.

By not obscuring the very perimeter of the marker body, indicators, such as the

directional indicators, can be visible to the user even if the primary indicator is obscured.
The first and second suction elements may be transparent or translucent.

If the user is able to see through the suction elements, then the need for secondary
indicators may be obviated completely, as the user will be able to view the primary

indicator.

Preferably, the marker body may be formed by an additive manufacturing process.
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Three-dimensional printing is likely to be the simplest means by which the complex

shaped fluid chamber can be formed internal to the marker body.

According to a second aspect of the invention, there is provided a diagnostic marker tool
for use with x-ray imaging and/or magnetic resonance imaging diagnostic methods, the
diagnostic marker tool comprising: a marker body; a mounting element for mounting the
marker body to a surface of a diagnostic imaging device; and a shaped fluid-receiving
chamber inside the marker body for receiving a non-metallic and/or radio-opaque

indicator fluid therein to form a non-metallic and/or radio-opaque indicator element.

The provision of a shaped fluid receiving chamber inside of a marker body allows for
filling and refilling of the diagnostic marker tool with an appropriate fluid, based on the

task at hand. This greatly increases the utility of the tool for different contexts.

The diagnostic marker tool may further comprise a non-metallic and/or radio-opaque

indicator fluid in the shaped fluid-receiving chamber.

According to a third aspect of the invention, there is provided a diagnostic marker kit
comprising a pair of diagnostic marker tools in accordance with either the first or second
aspects of the invention, wherein the non-metallic and/or radio-opaque indicator

elements of the diagnostic marker tools are different to one another.

It will be apparent to the diagnostic technician that in many situations, it is best to provide
paired markers on images to allow for certain definition of the respective left- and right-

hand sides of an image. As such, paired tools as part of a kit of parts is much preferred.

The invention will now be more particularly described, by way of example only, with

reference to the accompanying drawings, in which:

Figure 1 shows a side perspective representation of a first embodiment of a

diagnostic marker tool in accordance with the first aspect of the invention;

Figure 2 shows a front perspective view of a second embodiment of a marker

body of a diagnostic marker tool in accordance with the first aspect of the invention;
Figure 3 shows a front view of the marker body of Figure 2;

Figure 4 shows a rear view of the marker body of Figure 2;
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Figure 5 shows a cross-sectional view through the marker body of Figure 2

showing the shaped fluid chamber;

Figure 6 shows a front view of a third embodiment of a marker body of a

diagnostic marker tool in accordance with the first aspect of the invention;

Figure 7 shows a rear view of the marker body of Figure 6; and

Figure 8 shows a cross-sectional view through the marker body of Figure 6

showing the shaped fluid chamber.

Referring to Figure 1, there is indicated a diagnostic marker tool, referenced globally at

10, and which is suitable for use in radiographic and/or resonance imaging applications.

The diagnostic marker tool 10 comprises a marker body 12 which is preferably disciform
in shape, though cuboidal tools could also be considered, having first and second major
opposed surfaces 14a, 14b. These first and second major opposed surfaces 14a, 14b
effectively form the front and rear sides of the diagnostic marker tool 10. The marker
body 12 is preferably formed from a plastics material, but any appropriately non-radio-

opaque material could be utilised.

The diagnostic marker tool 10 includes first and second suction elements 16a, 16b,
thereby forming front and rear suction cups for the tool 10. The first and second suction
cups 16a, 16b respectively extend from either of the first and second major opposed
surfaces 14a, 14b.

The first and second suction elements 16a, 16b preferably have a maximum radial extent
or width which is less than that of the marker body 12. This allows for visual inspection
of a perimeter of the marker body 12 by a user during operation. In some cases, the use
of clear transparent suction cups may overcome this limitation permitting the use of

suction cups with a radial extent equal to or greater than that of the marker body.

The suction elements 16a, 16b permit mounting of the diagnostic marker tool 10 to many
different surface types. If a flat or near flat surface is present on a piece of diagnostic

equipment, then the diagnostic marker tool 10 can be mounted thereto.

Figures 2 to 4 show an indicative marker body 112 of a diagnostic marker tool 110 for

indicating a right-hand side of the image.
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The marker body 112 includes a primary indicator 118 in the shape of a stylised ‘R’ on
the first major surface 114a, with a mirrored primary indicator 118 on the second major
surface 114b. The primary indicator 118 shows the position where an indicator will
appear on any radiographic or magnetic resonance imaging image once used. It is
extremely useful to provide a primary indicator 118 for the user’s reference on the marker

body 112, though the diagnostic marker tool will be functional without said.

Secondary indicia may also be provided, such as a top indicator 120, which is present
on both of the first and second major surfaces 114a, 114b, or a side indicator 122, also
present on both of the first and second major surfaces 114a, 114b. Further indicator
portions 124 may be provided in order to show which of the first and second major

surfaces 114a, 114b are the front and rear surfaces.

The marker body 112 includes a central aperture 126 with which the first and second
suction elements engage. Preferably, the first and second suction elements are formed
as an integral component, which can be forced through the central aperture 126 to

produce the double-sided suction arrangement illustrated in Figure 1.

When the suction elements are in place through the aperture, at least the orientation
indicators, that is the top and side indicators 120, 122 should be visible. This is achieved
by ensuring that the width or radius of the suction elements is sufficiently small compared
with the width or radius of the marker body 112 to allow the top and side indicators 120,

122 to be positioned outwardly of the edge of the suction elements.

Furthermore, it is preferred that the suction elements be formed from a transparent or
translucent material, so that the primary indicators 118 are visible therethrough. Of
course, alternative types of primary indicator could be used; colour, for instance, could
provide a means of differentiating between left and right tools very quickly. Additionally,
or alternatively, primary indicators 118 could be put onto the circumference of the marker
body 112, or around the perimeter thereof to be visible in the same manner as the top
and side indicators 120, 122.

Nothing about the marker body 112 thus far described has been radio-opaque. Figure 5
indicates how radio-opacity is achieved for the present embodiment. There is provided
a shaped fluid chamber 128 inside the marker body 112 into which non-metallic and/or
radio-opaque fluid can be introduced. This then forms a non-metallic and/or radio-

opaque indicator element associated with the marker body 112.
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The non-metallic and/or radio-opaque fluid may be replaceable, so that different fluids
can be introduced. There is here illustrated an inlet 130 to the shaped fluid chamber 128,
preferably extending to a circumference 132 of the marker body 112, via which the fluid
can be introduced. The inlet 130 may be capped, for instance, with a screw-threaded

cap 134 of the form visible in Figure 2.

In the embodiment shown, the inlet 130 has a projecting portion 136 which extends
beyond the circumference of the marker body 112. This may not only provide a simpler
means of filling the shaped fluid chamber 128, but may also provide a directional
indicator for the diagnostic marker tool 110. This inlet 130 is preferably provided on a top
of the marker body 112, with the top side being made with reference to the orientation of

the primary indicator 118.

The non-metallic and/or radio-opaque fluid may, by way of example only, comprise
gadolinium for MRI-compatibility. Additionally or alternatively, the non-metallic and/or
radio-opaque fluid may comprise barium sulphate or other radiographic contrast fluid for

x-ray imaging compatibility.

The shaped fluid chamber 128 is in the form of a stylised ‘R’, thereby indicating that it
relates to the right-hand diagnostic marker tool. The shaped fluid chamber 128 is
matched in shape to the primary indicator 118, such that the primary indicator 118

identifies to a user the position of the non-metallic and/or radio-opaque indicator element.

A standard capital ‘R’ cannot be readily formed given the position of the central aperture

126, and therefore a stylised version is provided instead.

Figures 6 to 8 show the equivalent left-hand diagnostic marker tool 210, with the marker
body being indicated at 212. Here, the inlet 230 is positioned to correspond with the top
of the L-shaped shaped fluid chamber 228, and thus the corresponding projection 234 is
offset centrally from the central aperture 226. Otherwise, the diagnostic marker tool 210
is equivalent to the right-hand version, albeit having an L-shaped primary indicator 218
and indeed, the two are intended to be used together kit comprising a pair of diagnostic
marker tools, wherein the non-metallic and/or radio-opaque indicator elements of the

diagnostic marker tools are different to one another.

To use the kit, the user affixes a suction element of one of the diagnostic marker tools to

a left-hand side of the diagnostic imaging equipment being used, and a suction element
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of the other diagnostic marker tool to the right-hand side thereof. Patient orientation
relative to the diagnostic imaging equipment may determine which way round the
diagnostic marker tools are used. However, the paired suction elements of each
diagnostic marker tool allow for the diagnostic marker tools to be affixed in any useful

orientation.

The diagnostic marker tools of the present invention are described as having shaped
fluid chambers for receiving non-metallic and/or radio-opaque indicator fluids therein.
However, it will be appreciated that a suitable indicator element, such as an integrated
solid opaque member, preferably an omnipaque material, could be built into the marker
body of the diagnostic marker tool to achieve much the same effect. Such a diagnostic
marker tool could still be mounted to different types of diagnostic equipment, including
magnetic resonance imaging scanners, computerized tomography scanners,

fluoroscopy scanners, and basic x-ray imagers.

It is noted that the diagnostic marker tools are intended to identify the left- and right-hand
sides of the imaging apparatus, and thus the primary indicia are in the form of stylised
‘L’ and ‘R’ indicators. It will of course be apparent that any appropriate form of indicator
could be used, either as an alternative means of identifying left- and right-hand sides, or
to identify other relevant features. For example, up and down markers could be

envisioned in some imaging arrangements.

Furthermore, it may be possible to put both the ‘L’ and ‘R’ indicators onto a single marker
body, the respective non-metallic and/or radio-opaque indicator elements being formed
together or separately on or in the marker body. This reduces the number of tools

required to correctly distinguish between the left and right sides.

It is therefore possible to provide a diagnostic marker tool which is capable of being
mounted to different types of imaging machine without interfering with the imaging
capabilities. This can be achieved by use of suction elements on the marker body,

thereby eliminating the metal components used in the art.

It is also possible to provide a diagnostic marker tool which has a shaped fluid-receiving
chamber inside the marker body for receiving a non-metallic and/or radio-opaque
indicator fluid therein to form a non-metallic and/or radio-opaque indicator element. This
again assists with the elimination of metal components from the diagnostic marker tool,

whilst also allowing refilling of the tool with different fluids to alter its properties.
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The words ‘comprises/comprising’ and the words ‘having/including’ when used herein
with reference to the present invention are used to specify the presence of stated
features, integers, steps, or components, but do not preclude the presence or addition

of one or more other features, integers, steps, components, or groups thereof.

It is appreciated that certain features of the invention, which are, for clarity, described in
the context of separate embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the invention which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in

any suitable sub-combination.

The embodiments described above are provided by way of examples only, and various
other modifications will be apparent to persons skilled in the field without departing from

the scope of the invention as defined herein.
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Claims

1. A diagnostic marker tool (10; 110; 210) for use with x-ray imaging and/or
magnetic resonance imaging diagnostic methods, the diagnostic marker tool (10; 110;
210) comprising:
a marker body (12; 112; 212) having first and second opposed major
surfaces (14a, 14b);
a first suction element (16a) positioned at the first major surface (14a);
a second suction element (16b) positioned at the second major surface
(14b); and
a non-metallic and/or radio-opaque indicator element (118; 218)
associated with the marker body (12; 112; 212).

2. A diagnostic marker tool (10; 110; 210) as claimed in claim 1, wherein the marker
body (12; 112; 212) includes a shaped fluid chamber (128; 228) therein which receives
a non-metallic and/or radio-opaque fluid to form the non-metallic and/or radio-opaque
indicator element (118; 218).

3. A diagnostic marker tool (10; 110; 210) as claimed claim 2, wherein the shaped
fluid chamber includes a removable cap (134) to permit replacement of the non-metallic

and/or radio-opaque fluid.

4. A diagnostic marker tool (10; 110; 210) as claimed in claim 2 or claim 3, wherein
an inlet (130) of the shaped fluid chamber (128) is on an upper edge of the marker body
(12; 112; 212).

5. A diagnostic marker tool (10; 110; 210) as claimed in any one of claims 2 to 4,
wherein the non-metallic and/or radio-opaque fluid comprises gadolinium for MRI-

compatibility.

6. A diagnostic marker tool (10; 110; 210) as claimed in any one of claims 2 to 5,
wherein the non-metallic and/or radio-opaque fluid comprises barium sulphate or other

radiographic contrast media for x-ray imaging compatibility.

7. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding

claims, wherein the marker body (12; 112; 212) is formed from a radiolucent material.
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8. A diagnostic marker tool (10; 110; 210) as claimed in claim 7, wherein the marker

body (12; 112; 212) is formed from a plastics material.

9. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, further comprising an orientation indicator (120, 122) on the marker body (12;
112; 212) for determining correct placement of the diagnostic marker tool (10; 110; 210)

in-use.

10. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, wherein the marker body (12; 112; 212) includes an aperture (126; 226)
therethrough, the first and second suction elements (16a, 16b) being formed by a double-

sided suction element received through the aperture (126; 226).

11. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, wherein the non-metallic and/or radio-opaque indicator element (118; 218) is a

‘left’ or ‘right” indicator.

12. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding

claims, wherein the marker body (12; 112; 212) is disciform.

13. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding

claims, wherein the diagnostic marker tool (10; 110; 210) is devoid of a chain or hanger.

14. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, wherein the first and second suction elements have a width which is less than
that of the marker body (12; 112; 212).

15. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, wherein the first and second suction elements (16a, 16b) are transparent or

translucent.

16. A diagnostic marker tool (10; 110; 210) as claimed in any one of the preceding
claims, wherein the marker body (12; 112; 212) is formed by an additive manufacturing

process.

17. A diagnostic marker tool (10; 110; 210) for use with x-ray imaging and/or

magnetic resonance imaging diagnostic methods, the diagnostic marker tool comprising:
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a marker body (12; 112; 212);

a mounting element for mounting the marker body (12; 112; 212) to a
surface of a diagnostic imaging device; and

a shaped fluid-receiving chamber (128; 228) inside the marker body (12;
112; 212) for receiving a non-metallic and/or radio-opaque indicator fluid therein

to form a non-metallic and/or radio-opaque indicator element (118; 218).

18. A diagnostic marker tool (10; 110; 210) as claimed in claim 17, further comprising
a non-metallic and/or radio-opaque indicator fluid in the shaped fluid-receiving chamber
(128; 228).

19. A diagnostic marker kit comprising a pair of diagnostic marker tools (10; 110;
210) as claimed in any one of the preceding claims, wherein the non-metallic and/or
radio-opaque indicator elements (118; 218) of the diagnostic marker tools (10; 110; 210)

are different to one another.
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means
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the priority date claimed
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the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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International application No.
PCT/GB2022/052220
INTERNATIONAL SEARCH REPORT
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to paris of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

1-16 (completely); 19(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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International Application No. F’C-l_/':-“'BZOZ2 /052220

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-16(completely); 19 (partially)

A diagnostic marker tool comprising two suction elements

2. claims: 17, 18 (completely); 19(partially)

A diagnostic marker tool comprising a shaped fluid-receiving
chamber
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Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5297188 A 22-03-1994 DE 69208550 T2 11-07-1996
EP 0524063 Al 20-01-1993
FR 2679360 Al 22-01-1993
Us 5297188 A 22-03-1994
US 2017188880 Al 06-07-2017 CA 2995312 Al 02-03-2017
Us 2017188880 Al 06-07-2017
WO 2017033040 Al 02-03-2017
US 2020015929 Al 16-01-2020 NONE
US 2011105896 Al 05-05-2011 CN 102056544 A 11-05-2011
Us 2011105896 Al 05-05-2011
WO 2009150564 A2 17-12-2009
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