wo 2010/026428 A1 I 10K 0 AP0

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

2255 | 00 0 00 00O 0 0O

oo
s PO

i

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number

11 March 2010 (11.03.2010) PCT WO 2010/026428 Al

(51) International Patent Classification: (74) Agent: HALSTEAD, Richard Ralph; Wynne-Jones,
A61B 17/34 (2006.01) A61B 17/30 (2006.01) Laine & James LLP, Temple Court, 13A Cathedral Road,

A61B 17/02 (2006.01) Cardiff, South Glamorgan CF11 9HA (GB).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/GB2009/051124 kind of national protection available): AE, AG, AL, AM,
. - AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) International Filing Date: CA, CH, CL. CN, CO, CR, CU, CZ, DE, DK, DM, DO,
4 September 2009 (04.09.2009) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(26) Publication Language: Enghsh ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(30) Priority Data: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
0816262.0 5 September 2008 (05.09.2008) GB SE, SG, SK, SL, SM, ST, SV, 8Y, TJ, TM, TN, TR, TT,

TZ,UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): UNI- A o
VERSITY COLLEGE CARDIFF CONSULTANTS (84) Desngnated States (unless otherwise lndlcated, fO}" every

LIMITED [GB/GB]; Research & Commercial Division kind of regional protection available): ARIPO (BW, GH,

(RACD), Cardiff University, 7th Floor, 30-36 Newport GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,

Road, Cardiff, South Glamorgan CF24 ODE (GB). ZW), EBurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

(72) Imventor; and ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(75) Inventor/Applicant (for US only): WARREN, Neil [GB/ MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

GBJ; University College Cardiff Consultants Limited, Re- TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,

search & Commercial Division (RACD), Cardiff Univer- ML, MR, NE, SN, TD, TG).

sity, 7th Floor, 30-36 Newport Road, Cardift South Glam- A

organ CF24 ODE (GB). Published:

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

(54) Title: SURGICAL MANIPULATOR

(57) Abstract: Surgical Manipulator A surgical manipulator (10) is disclosed which employs a suction cup (30) to hold body parts
(50) whilst the manipulator is moved to manipulate the body part (50). Suction at the cup (30) is provided by means of a central
passage (16) running through an extension (20) and through a handle part (14) to a vacuum connector (12). The suction at the cup
(30) can be adjusted by a slider (15) which adjustably opens the passage (16) to atmosphere. Needles (58) and the like can be in-
troduced into the passage (16) and thereby into the body part (50). For laparoscopic surgery the manipulator can be introduced
into a laparoscopic port (52) by collapsing the suction cup (30) within an introducer sleeve (22 Fig 3). The introducer sleeve (22)
can act as a suction device when the cup (30) is collapsed within it. The needle (58) can be replaced by a diathermy electrode (60
Fig 6) and irrigation is possible using an additional supply tube (121 Figure 4).
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Surgical Manipulator

This invention relates to a surgical manipulator, particularly but not
exclusively, of the type used during laparoscopic surgery or open surgery.

Conventionally, manipulators used during laparoscopic surgery, and other
surgery where remote operation of surgical instruments is employed, have some
means of mechanically grasping tissues or body parts, for example jaws, fingers
or hooks. Such mechanical means are difficult to use, particularly where fragile
body parts are held or manipulated remotely.

Typically, laparoscopic surgical instruments have to be inserted into small
ports formed in a body cavity. Usually, these ports are between 5 mm and 12
mm in diameter. Where mechanical manipulators are employed, the jaws etc.
are often quite small, so that they can be inserted through the ports. Therefore,
the surface area of the mechanical manipulators at their grasping ends tends to
be fairly small which causes substantial stress to the body parts at the grasping
ends. This can result in inadvertent trauma or tearing of the body part.

Furthermore, large laparoscopic devices are difficult or impossible to
insert into a body cavity without making a large incision in the body, thus the
inventor has realised that a manipulator is required having a large surface area
for gently gripping in use, in addition to the seemingly contradictory need for it to
be passed through a small entry port.

The inventor has realised further that there is a need for performing
different tasks on, or adjacent the gently gripped area, using the same
manipulator that performs the gripping, to reduce time, cost and the number of

entry ports.
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Embodiments of the invention address the problems mentioned above.
According to the invention there is provided a surgical manipulator typically
suitable for laparoscopic surgery, the manipulator comprising: a handle; a
generally straight tubular extension attached to or forming part of the handle; a
flexible suction cup disposed at the distal end of the extension, the cup being in
fluid communication with a vacuum passage extending from the cup to the
handle, in use the manipulator allowing manipulation of a patient’s bodily tissues
whilst said tissues are held by means of suction at the cup, characterised in that
the handle or the extension further comprises an entrance for a needle or the
like arranged so that the needle or the like can be inserted into the extension
and exit the manipulator at the suction cup.

In an embodiment the said entrance is a port, openable to allow said
needle or the like into the passage, the port having seal means for inhibiting the
loss of suction in the passage whilst the port is open to the needle or the like.

Preferably, the seal means includes a replaceable cap, having an
elastomeric septum for being pierced by the needle or the like, and providing
said inhibiting of the loss of suction by sealing the gap between the needle or the
like, and the cap.

In an embodiment, the extension includes an inner needle guide tube for
guiding the needle or the like from the entrance or port, to a generally central
area of the cup.

In an embodiment the surgical manipulator further comprises a cup

compressor having two positions, a first position where the cup is compressed
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for introducing the cup into a patient’s body, and a second position where the
cup is released from its compressed state for manipulating use.

Preferably, the cup compressor includes an outer tube slideable on or
over the outer surfaces of the extension between the two positions, said sliding
being effectible manually from the handle to slide said tube over said cup and
into the first cup-compressing position.

More preferably, the outer tube includes an open end into which the cup
is collapsed or compressed, the open end being in vacuum communication with
said vacuum passage so as to be operable as a suction tool in use when said
cup is collapsed or compressed therein.

In an embodiment, adjacent the open end, at least one aperture is formed
in the outer tube such that when the open end is closed by bodily tissues or the
like, a suction flow is maintainable into the passage via the or each aperture in
the tube.

In an embodiment, the vacuum passage is substantially within the
extension.

In an embodiment, the passage continues within the handle and
terminates at a connector for connecting to a vacuum producing means for
providing suction at the cup via the passage.

In an embodiment the passage is openable manually to atmosphere to
reduce said suction at the cup.

In an embodiment, the manipulator is connected or connectable to a
source of irrigation liquids for delivery at the distal end of the extension.

In an embodiment , a tap is provided for inhibiting the flow of said liquids.
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In an embodiment, the handle is in the form of a gun handle with a thumb
or finger operated means for said adjusting of the suction at the cup and for
operating the tap, and the extension is in the form of a gun barrel having the
outer tube slideable thereon and operable by means of a thumb or finger
operable trigger adjacent the handle.

In an embodiment, the cup is formed from moulded material such as an
elastomer to form a collapsible cup.

In an embodiment, the cup has a bellows arrangement including one or
more collapsible bellows.

In an embodiment, the surface of the cup which in use will make contact
with said body parts includes one or more cup holes for fluid communication with
the passage, the or each cup hole opening into a concavity in the cup, the
concavity being formed by a lip piece substantially surrounding the hole or the
holes.

In an embodiment the surgical manipulator further comprises an insulated
diathermy electrode for passing though the entrance and into the inner guide
tube for protruding from the distal end of the extension and for use as a
diathermy instrument.

The invention extends to a laparoscopic surgical manipulator including a surgical
manipulator as defined above.

The invention extends further to any novel feature described herein or
any novel combination of features described herein.

By way of example only, embodiments of the invention will now be

described with reference to the drawings wherein:
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Figure 1 shows a cross section of a surgical manipulator according to the
invention;

Figures 2 and 3 show partial views of the manipulator shown in Figure 1, in two
different configurations.

Figure 4 shows a partial cross section of an alternative embodiment of the
invention;

Figures 5 and 6 show views of elements for insertion in the embodiment shown
in Figure 4; and

Figures 7 and 8 show pictorial views of the alternative embodiment illustrated in
Figure 4.

Referring to Figure 1 a surgical manipulator 10 is generally shown. The
manipulator 10 is used to manipulate body parts 50 within a gas-inflated body
cavity 55 of a patient. The manipulator 10 is generally introduced into the cavity
55 through a pre-inserted laparoscopic port 52 with the aid of an introducer 22
described in more detail below. In use, the manipulator 10 is connected to a
vacuum source at connector 12, which is located at the base of a manipulator
handle 14. The handle 14 has a central passage 16 running from the connector
12 to the top of the handle 18. From the top of the handle 18 the passage 16
extends within an extension piece 20. At the distal end of the extension piece
20 there is a suction cup 30, which includes a central hole 32 in fluid
communication with the passage 16. Thus, suction at the cup is generated when
the connector 12 is connected to a vacuum source. This suction allows the cup
to be held against a body part 50, and the deformation of generally circular

flexible lip 34 of the cup 30 maintains the suction effect.
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Once the cup 30 is held to the body part 50 the handle 14 can be
manipulated so as to pull, push or otherwise manipulate the body part 50
remotely and manually whilst it is held to the suction cup 30.

It may be that the amount of suction at the cup 30 needs to be decreased,
in which case a further passage 11 in the handle, which leads to an aperture 13
can be exposed to ambient pressure to increase the pressure in the suction in
the passage 16, and thereby reduce the suction at the cup 30. Such a reduction
in suction is brought about by moving the slider 15 to expose the aperture 13 to
an ambient pressure, using a thumb or finger. Moving the slider 15, so that the
opening 13 is completely exposed, will reduce the suction at the cup 30 to such
a degree that the body part 50 can be gently released.

To facilitate treatment of body parts 50 a needle or other surgical device
58 (only the tip of which is shown) can be inserted along the extension 20,
through the hole 32 in the cup 30 and onto or into the body part 50. The needle
can be used for example to assist in the aspiration of cysts, the removal of tissue
for a biopsy, for injecting the body part 50 or other surgical procedures. To
prevent the reduction of suction in the passage 16 a cap 26 is fitted to the end of
the extension 20 behind the handle, and an elastomeric septum 28 seals the
passage 16. When a needle 58 or other sharp object pierces the septum 28 the
remainder of the septum 28 provides a seal so that suction in the passage 16 is
not lost or is not reduced significantly. The septum 28 provides also a self-
sealing effect when the needle is removed. To assist a surgeon, the needle 58
includes indicia (not shown) such as graduations or colour coding at its free end

to show the depth of penetration past the cup 30.
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Referring additionally to Figure 2, an enlarged view of the distal end of the
manipulator 10 is shown. In this view the cup 30 having a central suction hole
32 is more clearly shown. The cup has a generally circular circumference with
the outer flexible lip 34 formed from a moulded elastomeric material such as
silicon. The lip 34 forms a concavity, which aids the holding of the cup 30 to the
body part 50 shown in Figure 1. The cup 30 is assembled on the extension by
pushing it over a reduced end 21 of the extension 20. Figure 2 also shows the
introducer 22.

Referring also to Figure 3 the extension 20 can be introduced through a
port in the laparoscopic port 52 or the like by compressing the cup 30 using the
introducer 22. The introducer 22 is a sliding fit over the extension 20 and can be
forced over the cup 30 by use of a finger control 24 illustrated in Figure 1.
Movement of the introducer 22 in the direction of arrow A compresses the cup
so that the cup is held within the introducer 22, and so it will slide through the
port in the body plug 52. The introducer 22 has an open end 25 so that it can be
used as a suction tool or implement if required, when the cup is held within the
introducer 22. Adjacent the open end 25 is an array of holes 23 which allow
suction through those holes even if the open end 25 is blocked by tissue etc.

Referring to Figure 4 an alternative embodiment is shown which is similar
to the embodiment shown in Figure 1, and where like parts have like reference
numerals. In this embodiment, the suction cup 130 is in the form of a bellows
arrangement having a concertina of annular ridges 131 and troughs 133 and a
lip 134 — two ridges a two troughs in this instance, but more, or just one

ridge/trough could be used. Further, the extension 20 includes additional
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concentric tubes 121 and 123. Irrigation tube 121 supplies irrigation fluid to the
cup 130 for rinsing functions. A tap (not shown) at the handle can be used to
regulate the liquid flow. Inner guide tube 123 is a guide for a needle or other tool.
Which can be inserted into the tube at an entrance at the handle, as shown in
Figure 1.

Figure 5 shows a needle 58 which can be inserted into the inner guide
tube 123 in use, for aspirating organs for example by drawing-off fluids, or
inserting fluids into an organ. The needle can be inserted while the suction cup
130 is gripping the organ and so there is little chance of fluids leaking into the
body cavity while the needle is being used.

Figure 6 shows a diathermy electrode which is insertable into the inner
guide 123, in the same manner as the needle 58. This electrode has an
electrically insulated core 62 and an exposed tip 64 which is electrically
connected to a high frequency electrical source for cutting tissues in use. The
electrode is secured in position in use at the entrance to the inner tube 123 by
suitable means. The diathermy electrode could be used in conjunction with the
suction cup 130.

Figure 7 shows a pictorial view of the alternative embodiment. The
alternative embodiment is similar in construction to the embodiment shown in
Figure 1 where like parts have like reference numerals. A trigger mechanism
124 is, in this instance, incorporated into the handle 14 and slides the introducer
22 back and forth. A connector 121 is used to supply irrigation liquid to the

manipulator.
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Figure 8 shows a pictorial view of the suction cup 130, showing the ridges
131 and troughs 133 mentioned above. As mentioned above the number of folds
in the bellows used could be modified, and a detachable suction cup could be
used so that different cups could be used for different functions.

Whilst only two embodiments have been described above and illustrated
in the drawings, it will be apparent to the skilled addressee that various
modifications, alternatives and variations are possible within the scope of the
invention. For example, references to vacuum, vacuum means, suction and the
like refer to a partial vacuum including gas pressure which is below atmospheric
pressure. The manipulator shown is intended to be used for laparoscopic
surgery and so needs to be introduced through a port of about 5 to 15 mm in
diameter, although smaller and larger ports could be used. The extension of the
manipulator is intended to be about 25- 35 cm in length, but longer or shorter
sizes could be employed, for example shorter manipulators could be used for
use with paediatric surgery, or longer ones for surgery on obese patients. An
extending extension piece is possible.

Although a generally gun-shaped manipulator device 10 has been shown,
it will be apparent that other shapes are possible, for example a bulbous handle
at one end of the extension could be used.

A suction cup 30 has been shown having a generally concave working
surface although it will be apparent that the cup need not be that shape, for
example a generally planar-ended cup could be employed. Although the cap is
preferably manufactured from a flexible moulded material, it could be

manufactured from any flexible material. The cup 30 preferably has a lip 34
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which is of a greater circumference than the extension 20, to afford a relatively
large surface area by which to hold body parts 50. However, for intricate
surgery, smaller cups could be employed which need not be collapsible if they
where to fit within an entry port without being collapsed. For example a cup
formed from an ‘O’ ring attached to the distal end of the extension could be
used. The introducer 22 is preferably constructed as shown, although, any
means of collapsing the cup is possible. The manipulator is shown as an
assembly of generally discrete parts, although it could be manufactured such
that adjacent discrete parts were moulded integrally, for example, the handle
and extension could be formed from one plastics moulding. Although a manually
operable manipulator has been described, a machine operable version could be
used, for example a robotically operable manipulator is possible, wherein the
handle would be a part attachable to a robotic arm or the like.

The embodiment shown provides an atraumatic means of
laparoscopically manipulating body parts of humans and animals via a suction
cup, with reduced risk of causing inadvertent injury, together with a means for
performing actions on the manipulated parts in the sealed environment created
by the suction cup when it is used. Other features of the manipulator allow for
just one tool to be used where previously numerous tools would have been

needed.
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CLAIMS
1. A surgical manipulator, the manipulator comprising: a handle; a generally
straight tubular extension attached to or forming part of the handle; a flexible
suction cup disposed at the distal end of the extension, the cup being in fluid
communication with a vacuum passage extending from the cup to the handle, in
use the manipulator allowing manipulation of a patient’'s bodily tissues whilst
said tissues are held by means of suction at the cup, characterised in that the
handle or the extension further comprises an entrance for a needle or the like
arranged so that the needle or the like can be inserted into the extension and
exit the manipulator at the suction cup.
2. A surgical manipulator as claimed in claim 1 wherein said entrance is a
port , openable to allow said needle or the like into the passage, the port having
seal means for inhibiting the loss of suction in the passage whilst the port is
open to the needle or the like.
3. A surgical manipulator as claimed in claim 2 wherein, the seal means
includes a replaceable cap, having an elastomeric septum for being pierced by
the needle or the like, and providing said inhibiting of the loss of suction by
sealing the gap between the needle or the like, and the cap.
4. A surgical manipulator as claimed in any one of the preceding claims
wherein, the extension includes an inner needle guide tube for guiding the
needle or the like from the entrance or port, to a generally central area of the
cup.
5. A surgical manipulator as claimed in any one of the preceding claims

further comprising a cup compressor having two positions, a first position where
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the cup is compressed for introducing the cup into a patient’'s body, and a
second position where the cup is released from its compressed state for
manipulating use.

6. A surgical manipulator as claimed in claim 5 wherein, the cup compressor
includes an outer tube slideable on or over the outer surfaces of the extension
between the two positions, said sliding being effectible manually from the handle
to slide said tube over said cup and into the first cup-compressing position.

7. A surgical manipulator as claimed in claim 6 wherein the outer tube
includes an open end into which the cup is collapsed or compressed, the open
end being in vacuum communication with said vacuum passage so as to be
operable as a suction tool in use when said cup is collapsed or compressed
therein.

8. A surgical manipulator as claimed in 7 wherein, adjacent the open end, at
least one aperture is formed in the outer tube such that when the open end is
closed by bodily tissues or the like, a suction flow is maintainable into the
passage via the or each aperture in the tube.

9. A surgical manipulator as claimed any one of the preceding claims
wherein, the vacuum passage is substantially within the extension.

10. A surgical manipulator as claimed in any one of the preceding claims
wherein, the passage continues within the handle and terminates at a connector
for connecting to a vacuum producing means for providing suction at the cup via

the passage.



WO 2010/026428 PCT/GB2009/051124

13

11. A surgical manipulator as claimed in any one of the preceding claims
wherein the passage is openable manually to atmosphere to reduce said suction
at the cup.

12. A surgical manipulator as claimed in any one of the preceding claims
wherein, the manipulator is connected or connectable to a source of irrigation
liquids for delivery at the distal end of the extension.

13. A surgical manipulator as claimed in claim 12 wherein, a tap is provided
for inhibiting the flow of said liquids.

14. A surgical manipulator as claimed in any one of the antecedent claims
wherein, the handle is in the form of a gun handle with a thumb or finger
operated means for said adjusting of the suction at the cup and for operating the
tap, and the extension is in the form of a gun barrel having the outer tube
slideable thereon and operable by means of a thumb or finger operable trigger
adjacent the handle.

15. A surgical manipulator as claimed in one of the preceding claims wherein,
the cup is formed from moulded material such as an elastomer to form a
collapsible cup.

16. A surgical manipulator as claimed in claim 15, wherein the cup has a
bellows arrangement including one or more collapsible bellows.

17. A surgical manipulator as claimed in one of the preceding claims wherein,
the surface of the cup which in use will make contact with said body parts
includes one or more cup holes for fluid communication with the passage, the or
each cup hole opening into a concavity in the cup, the concavity being formed by

a lip piece substantially surrounding the hole or the holes.
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18. A surgical manipulator as claimed in one of the preceding claims further
comprising an insulated diathermy electrode for passing though the entrance
and into the inner guide tube for protruding from the distal end of the extension
and for use as a diathermy instrument.

19. A surgical manipulator substantially as described herein optionally with
reference to the drawings.

20. A laparoscopic surgical manipulator including a surgical manipulator as

defined in any one of the preceding claims.



WO 2010/026428 PCT/GB2009/051124

52

30

l

SUBSTITUTE SHEET (RULE 26)

N
XZZH

55

o
wn



WO 2010/026428 PCT/GB2009/051124

2/5

16
-

| /20

34
-

nN Vo J
INNSE AN
.
\

[

23

2 o
O

g)
25

SUBSTITUTE SHEET (RULE 26)



WO 2010/026428 PCT/GB2009/051124

- 3/5
I _ '
| ™ ©
v 1 .#
y B @
) (T N
N
|
o |
N o
N | ©
I ©
N S5
N———.
|
Q _
-~ [ o0]
—7l A
8 .
N
|
| , | \_©
: A\\UU(u U/ /O
™
©
5 U \
2 S8 | 3
7/

131

134

SUBSTITUTE SHEET (RULE 26)



PCT/GB2009/051124

WO 2010/026428

4/5
o
0 Ay
“
. \ o~
-~
' ® TR ’;/'«
[ —= = _
{ ; ™=
/7
=
~
| N
g\_ °
.20
Q_
™
h
=

SUBSTITUTE SHEET (RULE 26)



WO 2010/026428 PCT/GB2009/051124

5/5

ig. 8

133

(

131

133
it
WL

131

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

international application No

PCT/GB2009/051124

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/34 A61B17/02
ADD. A61B17/30

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documenitation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

[US]; SELF THOMAS GREGORY [US])

10 January 2008 (2008-01-10)
paragraph [0025] - paragraph [0029];
figures 2A-2D

-/

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2004/002334 A (ETHICON GMBH [DE]; 1-5,9,
JURASCHEK REINHARD [DEJ; ARNAUD AXEL [FR1]) 11,12,
8 January 2004 (2004-01-08) 15,17,
19,20
page 9, line 1 - line 15; figure 2
page 10, line 11 - line 17; figures 3,4
figures 7a-c
A page 11, 1ine 19 - line 25; figure 5 6-8
A WO 2008/005261 A (WILSON COOK MEDICAL INC 6-8

- Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international e
filing date

invention

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

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 docu-
meﬂts, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

9 December 2009

Date of mailing of the intemational search report

17/12/2009

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Filali, Salima

Form PCT/ISA/210 {second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2009/051124

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

WO 2008/020439 A (SIALO TECHNOLOGY ISRAEL
LTD [IL]; BRESLAUER REUVEN [IL]; NAHLIELI
ODED) 21 February 2008 (2008-02-21)

page 13, paragraph 4 - page 14, paragraph
1; figures 1-3

WO 95/11634 A (ETHNOR [FRI])

4 May 1995 (1995-05-04)

page 3, line 27 - page 5, line 14; figures
1-3

page 6, line 3 - line 21; figures 4-7

page 11, line 4 - page 12, line 16; figure
14

WO 97/26828 A (GENTILLI SERGIO [ITI;
VELARDOCCHIA MAURO [IT]; BELFORTE GUIDO
[IT]) 31 July 1997 (1997-07-31)

the whole document

1,4,9,10

1-20

1-20

Farm PNT/AKAM 10 {enntinuation nf carnnd chaat (Anril 20N5)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/GB2009/051124
Patent document Publication Patent family Publication
cited in search report date member(s) date
W0 2004002334 A 08-01-2004 AU 2003249885 Al 19-01-2004
DE 10229137 Al 29-01-2004
W0 2008005261 A 10-01-2008 AU 2007269829 Al 10-01-2008
CA 2656388 Al 10-01-2008
EP 2034908 A2 18-03-2009
US 2008009886 Al 10-01-2008
W0 2008020439 A 21-02-2008  EP 2061381 A2 27-05-2009
WO 9511634 A 04-05-1995 AT 166781 T 15-06-1998
AU 682416 B2 02-10-1997
AU 8063694 A 22-05-1995
BR 9407906 A 26-11-1996
DE 69410815 D1 09-07-1998
DZ 1821 Al 17-02-2002
EP 0725600 Al 14-08-1996
ES 2119235 T3 01-10-1998
FR 2711504 Al 05-05-1995
GR 3027732 13 30-11-1998
MA 23360 Al 01-07-1995
NZ 275130 A 26-05-1997
W0 9726828 A 31-07-1997 AU 1544397 A 20-08-1997
IT T0960033 Al 22-04-1996

Form PCT/ISA/210 (patent family annex) (April 2005)




EREHEE) FRBASE
NIF(2E)E EP2323570A1 K (2E)R
HiES EP2009785583 HiEA

FRIERB(RFR)AGE) MEESHETSRBERAR
BRiE (TR A(F) ASALUSEST SR MAR LA

HARB(ERNY)AGE) ASALUSESTERMARA A

[#RI &8 A WARREN NEIL

KREBA WARREN, NEIL

IPCHE& A61B17/34 A61B17/02 A61B17/30

CPCH¥%k= A61B17/00234 A61B2017/308 A61B2017/3488
R 2008016262 2008-09-05 GB

ShEREEE Espacenet

BEF)

FRIBUSFNTFT —FFARIBHNES (10) , EXARE (30 ) KRFH
IR (50 ) , RN BINRNBUBRY FAFIBMN (50 ) . BIFLHEM
B (20) HEIFHESD (14 ) BIREZERES (12) WHPLBE
(16) RHEAFF (30) KiK. FF (30) ALAY IR AT LUBN /B3R
(15) /T , BN (15) TRTHFEE (16 ) HFEKSK. £ (58)
ZRILAEEIABIE (16) 1, NS AZI B &S (50 ) . XN TR
FREFR , TESERE (30) TEBESSIREE (E3PMH22 ) NF
BASFSIABIRERD (52) . HFF (30) ZERNFERN , S5I1EH
(22) ATLLAERMWEERE, £ (58 ) ATEAAEMRBE (A6 60 ) 14
B AEULUERASANMBEE (B4TRH121 ) BTHE,

2011-05-25

2009-09-04

patsnap


https://share-analytics.zhihuiya.com/view/8408cfea-9e9b-431a-b9ed-c182e8381fdf
https://worldwide.espacenet.com/patent/search/family/039888882/publication/EP2323570A1?q=EP2323570A1

