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(57) Abstract: An apparatus is disclosed
foi accurately locating a puncture in a blood
vessel, the puncture being below a skin surface
of a patient and accessible via an incision The
apparatus (10) includes a probe (12) sized for
insertion through the incision and having a

19—

——— —

proximal portion (16) including a proximal
end (22) and a distal portion (14) including a
distal tip (18) sized for insertion through the
blood vessel puncture. The probe defines a
probe lumen (20) extending from the proximal
end and at least partially into the probe distal
portion, the probe distal portion having a first
rigidity. A core (30) is sized for insertion
into the piobe lumen, the core being movable
between a distal position, in which a distal
end of the core is disposed within the probe
distal portion, and a proximal position, in
which the core is withdrawn from the probe
distal portion. The core has a second rigidity
greater than the first rigidity so that the distal
tip has a greater rigidity with the core in the
distal position and a lesser rigidity with the
core in the proximal position. The probe may
also include a piezo-electic transducer (34) to
assist with puncture location.
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BLOOD VESSEL PUNCTURE LOCATING APPARATUS AND METHOD

Field of the Disclosure

[0001]  The present invention genetally relates to methods and apparatus for

petrforming vascular procedures, and more particularly, to devices and methods for

sealing vascular puncture sites.

Background of the Disclosure

[0002]  Various suigical procedures are performed using percutaneous entry
into a blood vessel. To facilitate cardiovascular procedures, a small gauge needle is
introduced through the skin and into a target blood vessel, often the femoral artery. The
needle forms a puncture through the blood vessel wall at the distal end of an incision tract
that extends through the ovetlying tissue. A guidewire is then introduced through the
bore of the needle, and the needle is withdrawn over the guidewire. For procedures
requiring the use of a larger cannula, one or more dilators may be passed over the
guidewire to expand the tissue opening to larger sizes. When the tissue opening is the
appropriate size, an introducer sheath is advanced over the guidewire and the dilator may
be removed. The sheath and guidewire are left in place to provide access during

subsequent procedures.

[0003]  The sheath facilitates passage of a variety of diagnostic and therapeutic
instruments and devices into the vessel and its tributaries. Illustrative diagnostic
procedures include angiography, intravascular ultrasonic imaging, and the like.
Exemplary interventional procedures include angioplasty, atherectomy, stent and graph

placement, embolization, and the like After the selected procedure is completed, the
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catheters, guidewire, and introducer sheath are removed, and it is necessary to close the

vascular puncture to provide hemostasis to allow healing.

[0004]  TIiaditional methods of achieving hemostasis include the application of
external pressure to the skin entry site by a nurse ot physician to stem bleeding from the
wound until clotting and tissue rebuilding have sealed the perforation In some
situations, this pressure must be maintained for half an hour to an hour or mote, during
which the patient is uncomfortably immobilized, often with sandbags and the like With
externally applied manual pressure, both patient comfort and practitioner efficiency are
impaired. Additionally, a risk of hematoma exists since bleeding from the vessel may
continue until sufficient clotting effects hemostasis. Also, external pressure devices such
as femoral compression systems, may be unsuitable for patients with substantial amounts
of subcutaneous adipose tissue since the skin surface may be a considerable distance
from the vascular puncture site, by rendeting skin comptession inaccurate and thus less
effective. Moreover, the application of excessive pressure can occlude the underlying

artery, resulting in ischemia and/or thrombosis.

[0005] Even after hemostasis has apparently been achieved, the patient must
remain immobile and under observation for hours to prevent dislodgement of the clot and
to assure that bleeding from the puncture wound does not resume. Renewed bleeding
through the tissue tract is not uncommon and can result in hematoma, pseudoanecurisms,
and arteriovenous fistulas. Such complications may require blood transfusion, surgical
intervention, or other corrective procedures. The tisk of these complications increases
with the use of larger sheath sizes, which are frequently necessary interventional

procedures, and when the patient is anticoagulated with heparin or other diugs.



WO 2008/024553 PCT/US2007/071675

[0006] Various procedures have been used to promote hemostasis without
relying on skin surface pressure. Some of these proposals use intraluminal plugs and are
characterized by the placement of an object within the blood stream of the vessel to close
the puncture Other proposals include delivery of tissue adhesive to the perforation site.
Still further proposed solutions would insert a cylindrical plug into the incision tract that
would subsequently expand and seal the puncture site. All of these approaches require
either introducing or leaving foreign objects in patient’s body and/or inserting a tubular
probe of large diameter into the tissue channel left by the catheter in order to seal the

puicture.

(0007]  More recently, a system for locating and therapeutically sealing a blood
vessel puncture using high intensity focused ulttasound (“HIFU™) has been proposed, in
which a HIFU beam is focused on the puncture site, thereby incteasing the temperature at
the focal region and ultimately sealing the puncture. To focus the HIFU beam on the
appropriate area, the vascular puncture must first be located, such as by imaging the
target site using by echo processing (e.g., a Doppler-based method). Blood vessel
imaging may then be petformed with the sheath and/or a 1igid locator tod extended
through the puncture and into the blood vessel. When removed subsequent to imaging,
however, the sheath and/or locator rod may disturb the location of the blood vessel and
particularly the puncture site. As a result, the measured location of the punctute site may
be inaccurate, thereby causing the HIFU beam to be incorrectly focused during the

vascular sealing phase of the procedure.
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Summary of the Disclosure

[0008]  In view of the foregoing, an apparatus is provided for locating a
puncture in a blood vessel. The apparatus includes a probe sized for insertion through an
incision and having a proximal end and a distal portion including a distal tip. The probe
defines a probe lumen extending from the proximal end and at least partially into the
probe distal portion, the probe distal portion having a first rigidity. A core has a second
rigidity greater than the first rigidity and is insertable into the probe lumen to increase the

rigidity of the probe distal portion.

[6009]  According to additional aspects, the apparatus may further include a
piezo-electric transducer disposed in the probe distal portion to facilitate locating the
puncture site, such as by detecting fluid flow or providing an electronic beacon detectable

by an imaging device.

[0010]  Still further, a method is provided for accurately locating a puncture in a
blood vessel The method includes providing a probe sized for insertion through an
incision and having a proximal end and a distal portion including a distal tip. The probe
defines a lumen extending from the proximal end and at least partially into the probe
distal portion, the probe distal portion having a first rigidity A core is provided having a
second rigidity greater than the first rigidity. The core is inserted into the probe lumen
and the probe and core are inserted through the incision until the probe distal end is
disposed inside the blood vessel. The core is then withdrawn fiom the probe lumen, the

location of the puncture is measured, and the probe is withdrawn from the incision.
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Brief Description of the Drawings

[0011]  The foregoing aspects and many of the attendant advantages of this
disclosure will become more readily appreciated as the same becomes better undetstood
by reference to the following detailed description, when taken in conjunction with the
accompanying diawings, wherein:

[0012] Fig. 1 is aside elevation view, in cross-section, of a probe with a core in

a distal position in accordance with the teachings of the present disclosure;
[0013]  Fig. 2 is a side elevation view, in cross-section, of the probe of Fig. 1,
with the core moved toward a proximal position;

[0014) Fig 3 is a side elevation view, in cross-section, of the probe of Fig. 1,

with the core entirely withdrawn therefrom;

[0015] Fig. 4 is a side elevation view, in cross-section, of a second embodiment

of a probe that forms the catheter;

[0016] Fig. 5 is aside elevation view, in cross-section, of a puncture site with
access sheath prior to insettion of a probe;

[0017] FLig. 6 is a side elevation view, in cross-section, of a probe inserted
through an access sheath;

[0018] Fig. 7 is a side elevation view, in cross-section, of a probe inserted

through a puncture having a core moved toward a proximal position;

[0019]  Fig 8is aside elevation view, in cross-section, of a blood vessel

puncture with sheath and probe removed.
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Detailed Description of the Disclosure

[0020] Apparatus and methods are disclosed for locating a puncture in a blood
vessel without disturbing or changing the otientation and position of the blood vessel.
The apparatus may include a probe having variable flexibility, wherein the probe is rigid
during insertion into the blood vessel but is changeable to a more flexibie and elastic state
for removal from the blood vessel. The probe may include a flow sensor for indicating
when the probe is propetly positioned with respect to the blood vessel and an electronic
beacon that facilitates imaging of the blood vessel structure to precisely locate the
position of the puncture. The apparatus and methods are described herein in conjunction
with an ultrasound device capable of imaging the vascular structure and sealing the blood
vessel puncture. The disclosed embodiments are not intended to be exhaustive or limit
the scope of the disclosure to the precise forms disclosed, but instead are intended to

encompass any vascular device o1 method that would benefit from the advantages

described herein.

[0021]  Figs. 1-3 illustrate a first embodiment of a device 10 for locating a
puncture in a blood vessel. The blood vessel puncture is located below a skin surface of a
patient and is accessible via an incision tract formed in any conventional manner. The
device 10 includes a probe 12 sized for insertion through the incision tract. If a sheath is
first disposed in the incision tract, the probe 12 may be sized for insertion through a
Iumen of the sheath. The probe 12 includes a distal poition 14 and a proximal portion 16
As used herein, the probe distal portion 14 includes at least that portion of the probe 12

that is inserted through the blood vessel puncture duting a vascular procedure, as
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described in greater detail below. The distal pottion 14 includes a distal tip 18 sized for
insertion through the incision tract or, if provided, the sheath lumen, and into the blood
vessel puncture, which may have a smaller diametet than the incision tract or sheath
lumen. The distal tip 18 has a rounded or otherwise atraumatically shaped profile to
avoid piercing or othelﬁise altering the blood vessel and surrounding tissue as it is
manipulated within the patient The probe 12 defines a lumen 20 that begins at a

proximal end 22 of the probe 12 and terminates in the distal portion 14 near the distal tip

18.

[0022] At least the distal tip 18 of the probe 12 is formed of an elastic material.
The elastic material has a relatively low rigidity (and, therefore, telatively high
flexibility) which allows the distal tip 18 to bend normal to an axis of the probe 12. In a
preferred embodiment, the elastic matetial has a stiffness approximately equal to or less
than that of a standard introducer wire having a mandrel diameter of approximately
0.005-0.010 of an inch (0.13-0 25 mm). The probe may be formed of a polymer material
such as polyoxymethylene (POM), polybutylene terephthalate (PBT), polyether block
ester, polyether block amide (PEBA), fluorinated ethylene propylene (FEP), polyethylene
(PE), polypropylene (PP), polyvinylchloride (PVC), polyuiethane,
polytetrafluoroethylene (PTFE), polyether-ether ketone (PEEK), polyimide, polyamide,
polyphenylene sulfide (PPS), polyphenylene oxide (PPO), polysufone, nylon,
perfluoro(propyl viny! ether) (PFA), polyether-ester, polymer/metal composites, etc., o1
mixtures, blends or combinations thereof. One example of a suitable polyethet block
ester is available under the trade name ARNITEL, and one suitable example of a

polyether block amide (PEBA) is available under the trade name PEBAX®, from
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ATOMCHEM POLYMERS, Birdsboro, Pa. One example of a suitable
polyoxymethylene (POM) is Delrin™ commetcially available from Dow Chemicals. In

the illustrated embodiment, the entire probe 12 is formed of the thetmoplastic elastomer

material.

[0023]  The device 10 further includes a core 30 that is insertable into the probe
lumen 20 to selectively increase the rigidity of the distal tip 18. In the illustiated
embodiment, the core 30 is formed generally as a rod sized for insettion into the probe
lumen 20. The core 30 is movable between a distal position in which the core 30 is
disposed within the probe distal portion as shown in Fig. 1, and a proximal position in
which the core 30 is withdrawn from the probe distal portion 14 When in the proximal
position, the core 30 may still be at least partially inserted into the probe lumen 20 as
shown in Fig. 2, or may be completely withdrawn from the probe lumen 20 as illustrated
inFig. 3. The core is formed of a matetial having a greater rigidity of the probe distal tip
18. For example, where the probe 12 is formed of a thetmoplastic elastomer, the core 30
may be formed of any more rigid material, including metal, plastic, glass, or other
thermoplastic elastomers having a higher hardness than the probe thermoplastic elastomer
material. Accordingly, when the core 30 is disposed within the probe 12 and in the distal
position, the distal tip is stiffened Conversely, when the core 30 is in the proximal

position, the probe distal tip 18 is in a more flexible state.

[0024]  The probe 12 may further include a piezo-electric transducer that may
measure fluid flow, assist with puncture location imaging, or both. As illustrated in Figs.
1-3, the piezo-electric transducer 34 has an annular shape and may be molded inside the

probe 12. A lead line 36 extends from the piezo-clectric transducer and extends
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externally from the proximal end 22 of the probe 12 for connection to an electrical device
that may be capable of 1eceiving and/or sending electrical signals. The piezo-electric
transducer 34 may be used as a fluid flow sensort to assist in positioning the probe with
respect to the blood vessel puncture. Specifically, the piezo-electtic transducer 34 may
detect blood flow as the probe 12 is inserted through the incision tract, thereby indicating
that the piezo-electric transducer 34 is adjacent to the puncture and the distal tip 18 is

disposed inside the blood vessel.

[0025]  Additionally or alternatively, the piezo-electric transducer 34 may also
provide an electronic beacon for use during blood vessel imaging. The piezo-electric
transducer 34 may generate a signal that is detectable by ultrasound or other methods of
imaging vascular and tissue structure to provide a more definitive and clear reference
point indicating the location of the puncture. When the probe 12 is positioned within the
incision tract such that the piezo-electric transducer 34 is coincident with the blood vessel
puncture, the location of the blood vessel puncture may be more precisely identified. The
aforementioned fluid flow sensing function may assist in positioning the probe 12 so that

the piezo-electric transducer 34 is coincident with the blood vessel puncture.

[0026]  While the piezo-electric transducer 34 is described as having two
functions, it will be appreciated that it may perform only one of those functions without
departing fiom the scope of this disclosure. Vatious vascular sealing methods, many of
which do not use ultrasound imaging, require the practitioner to identify the location of
the puncture, or at least the depth below the skin surface at which a blood vessel puncture
is located. A fluid flow sensor positioned at a known location on the probe 12 will allow

the practitioner to at least measure the depth of the blood vessel puncture below the skin
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surface. For example, the probe may be inserted through the incision tract until the
sensor detects fluid flow, and the practitioner may mark or otherwise indicate on an
exterior of the probe a location of the skin surface. When the probe is subsequently
withdrawn, the distance between the skin sutface location and the fluid flow sensor can

be measured to provide an approximate depth of the blood vessel puncture below the skin

surface.

[0027] The probe 12 may be provided as an obturator, characterized by a
closed distal tip as shown in Figs. 1-3. Alternatively, the probe lumen 20 may extend
entirely though the probe distal tip 18 to form a catheter-like probe 26 as illustrated in
Fig. 4. In either case, the probe distal tip is formed of elastic material that is stiffened by

the core 30 when in the distal position.

[0028] A method of using the probe 12 is illustrated in Figs. 5-9. In the
embodiment illustrated in Fig. 5, a sheath 40 defining a lumen 42 is positioned within an
incision tract 44 formed in a patient. The incision tract 44 provides access from a skin
sutface 46 to a puncture 48 formed in a blood vessel 50. The sheath 40, which may have
been positioned in the incision tract 44 for use during a vascular procedure, may remain
in place to assist with the insertion of the probe 12 In this embodiment, therefore, the

probe 12 has an outer profile sized for insertion through the sheath lumen 42.

[0029]  As shown in Fig. 5, the probe 12 with core 30 in the distal position is
axially aligned with the sheath lumen 42 in preparation for insettion through the sheéth
40. The probe 12 and core 30 may be advanced through the sheath lumen 42 until the
probe distal tip 18 is disposed inside the blood vessel 50, as illustrated in Fig. 6. As the

probe 12 is advanced through the sheath 40, piezo-electric transducer 34 may be used to

-10 -
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detect blood flow, thereby indicating when the probe 12 is properly positioned relative to
the blood vessel puncture  Up to this point in the process, it is beneficial for the probe
distal tip 18 to be relatively rigid to withstand any forces that resist insertion of the probe

into the tract 44, particularly in cases where the sheath 40 is not present.

[0030] With the probe 12 propetly positioned, the sheath 40 may be removed
from the incision tract 44. This may be accomplished by applying a force in the distal
direction to the probe 12 while the sheath 40 is proximately removed from the incision
tract 44, so that the probe 12 remains in substantially the same position as it was prior to
sheath removal, as illustrated in Fig. 7. Again, it is desirable for the probe distal tip 18 to
be relatively rigid while the sheath 40 is removed, thereby to maintain the probe 12 in a

substantially stationary position.

[0031]  After the sheath 40 is removed, the core 30 may be withdrawn to the
proximal position to increase the flexibility of the probe distal tip 18, as illustrated in Fig
7. Increased flexibility is desirable to accurately locate fhe puncture site. While various
location methods may be employed, Fig. 7 illustrates an imaging device 52, such as an
ultrasound transceiver, which is capable of mapping the positions of structures located
below the skin surface. One example of an ultrasound device is disclosed in U.S. Patent
No. 6,656,136 to Weng et al , the disclosure of which is incorporated herein by reference.
As noted above, the piezo-electric transducer 34 located in the probe distal tip 18 may
assist during mapping by providing an electronic beacon that is readily detectable by the
imaging device and is cleatly identifiable on the imaging display. The location of the
beacon corresponds to the location of the blood vessel puncture 48, so that vascular

sealing operations may be directed to the appropriate area.

-11-



WO 2008/024553 PCT/US2007/071675

[0032]  Once the blood vessel 50 and puncture 48 have been located, the probe
12 may be removed from the blood vessel puncture 50 and incision tract 44, as illustrated
in Fig 8. Because the distal tip 18 is placed in a 1elatively flexible state priot to removal,
the blood vessel 50 will remain substantially in its undistutbed, initial otientation and
focation. As a result, a subsequent sealing procedure may more reliably use the

previously collected mapping information to target the appropriate area for sealing.

[0033] While the foregoing was written with reference to specific examples and
embodiments, it is to be understood that the scope of the invention is not to be limited
thereby, but rather they are provided to satisfy best mode and enablement requirements

while providing support for any and all claims which may issue hetefiom.

-12-
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What is claimed is:

1 Apparatus for locating a puncture in a blood vessel, comprising:

a probe sized for insertion through an incision and having a proximal end and a
distal pottion including a distal tip, the probe defining a probe lumen extending from the
proximal end and at least pattially into the probe distal portion, the probe distal portion
having a first rigidity; and

a core having a second rigidity greater than the first rigidity, the core being

insertable into the probe lumen to increase the rigidity of the probe distal portion.

2. The apparatus of claim 1, in which the probe comprises a catheter and the

probe lumen extends through the distal tip.

3. The apparatus of claim I, in which the probe comprises an obturator.

4 The apparatus of claim 1, in which the probe distal tip is formed with an

atraumatic profile.

5 The apparatus of claim 1, in which the core is adapted to be completely

withdrawn from the probe.

-13 -
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6. The apparatus of claim 1, in which a sheath is configured for insertion through
the incision and into a blood vessel puncture, the sheath defining a lumen sized to receive

the probe.

7. The apparatus of claim 1, further compiising a fluid flow sensor disposed in

the probe distal portion.

8. The apparatus of claim 7, in which the fluid flow sensor comprises a piezo-

electric transducer

9. The apparatus of claim 1, further comprising an electronic beacon disposed in

the probe distal portion

10. The appaiatus of claim 9, in which the electronic beacon comprises a piezo-

electric transducer.

-14 -
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I1. Apparatus for locating a puncture in a blood vessel, the puncture being below
a skin surface of a patient and accessible via an incision, the apparatus comprising:

a probe sized for insertion through the incision and having a proximal portion
including a proximal end and a distal portion including a distal tip sized for insertion
through the blood vessel puncture, the probe defining a probe lumen extending fiom the
proximal end and at least partially into the probe distal portion, the probe distal portion
having a fitst rigidity;

a piezo-electric transducer disposed in the probe distal portion; and

a core sized for insertion into the probe lumen, the core being movable between a
distal position, in which a distal end of the core is disposed within the probe distal
portton, and a proximal position, in which the core is withdrawn fiom the probe distal
portion, the core having a second rigidity greater than the first tigidity so that the distal
tip has a greater rigidity with the core in the distal position and a lesser rigidity with the

core in the proximal position

12 The apparatus of claim 11, in which the piezo-electric transducer measures

fluid flow

13. The apparatus of claim 11, in which the piezo-electiic transducer provides an

electronic beacon identifiable by an ultrasound device.

-15-
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14. The apparatus of claim 11, in which the probe distal tip is formed with an

atraumatic profile.

15. The apparatus of claim 11, in which the core is completely withdrawn from

the probe in the core proximal position.

16. The apparatus of claim 11, in which a sheath is inserted through the insettion
and into the blood vessel puncture, the sheath defining a lumen, and in which the probe is

sized for insertion through the sheath lumen.

-16 -
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17 A method of locating a puncture in a blood vessel, comprising:

providing a probe sized for insertion through an incision and having a proximal
end and a distal portion including a distal tip, the probe defining a probe lumen extending
from the proximal end and at least partially into the probe distal portion, the probe distal
portion having a first rigidity;

providing a core having a second rigidity greater than the first rigidity;

inserting the core into the probe lumen;

inserting the probe and cote thiough the incision until the probe distal end is
disposed inside a blood vessel;

withdrawing the core from the probe lumen;

measuring the location of the puncture; and

withdrawing the probe fiom the incision,

-17 -
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18. The method of claim 17, in which a sheath is inserted into the incision and has
a lumen sized to receive the probe, the method further comprising, prior to withdrawing
the core, holding the probe and core relatively stationary while withdrawing the sheath

from the incision.

19. The method of claim 17, in which a fluid flow sensor is disposed in the probe
distal portion, and in which the insertion of the probe and core through the incision
includes monitoring the fluid flow sensor to determine when the probe distal end is

disposed inside the blood vessel

20. The method of claim 17, in which an electronic beacon is disposed in the
probe distal portion, and in which measuring the location of the puncture includes sensing

the position of the electronic beacon with the probe distal end disposed in the blood

vessel.

- 18 -



WO 2008/024553 PCT/US2007/071675

173

Fré. <



WO 2008/024553 PCT/US2007/071675

2/3

4 i v i .._‘___:,_._-_—a_é_,'-_—-

5 . Fie.§




WO 2008/024553 PCT/US2007/071675

3/3




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/071675

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/00 A61N7/02
ADD. A61M5/168 A61B19/00

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B A61IN A61M

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

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 96/36282 A (BAXTER INT [US]; TAYMOR
LURIA HOWARD [US])

21 November 1996 (1996-11-21)

page 24, line 36 — page 25, line 31;
figures 1-6E

X US 2002/165528 A1 (EDWARDS STUART D [US]
ET AL) 7 November 2002 (2002-11-07)
paragraphs [0059], [0066] - [00701,
[0076]1, [0077], [0079]; figures
3A,3B,6A,6B

A WO 01/34018 A (THERUS CORP [US])

17 May 2001 (2001-05-17)

the whole document

A US 2005/267413 A1 (WANG JONG H [US] ET AL)
1 December 2005 (2005-12-01)

paragraph [0050]

1-16

1-16

1-16

7,8,12

[:I 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
filing date

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

*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 underiying the

*X* 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 involve an inventive step when the document is taken alone

*Y* document of paricular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL ~ 2280 HV Rijswijk
Tel. (+31-70) 340~-2040, Tx. 31 651 epo nl,

*0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but i the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the Intemational search report
23 October 2007 31/10/2007
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Ceccarelli, David

Form PCT/ISA/210 (second sheet) (April 2005)




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2007/071675
BoxNo.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. Claims Nos.:

17-20
because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
surgery. Inserting a probe through an incision of the human body is has a
surgical character.

2. D Claims Nos.:
because they relate to parts 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. Il 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:

1. [:I As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims. :

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

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

4. ]_—_] 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.:

Remark on Protest DThe additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

DThe 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.

DNO protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2007/071675
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 9636282 A 21-11-1996  NONE
US 2002165528 Al 07-11-2002  NONE
WO 0134018 A 17-05-2001 AU 2619301 A 06-06-2001
CA 2387127 Al 17-05-2001
EP 1229839 A2 14-08-2002
JP 2003513691 T 15-04-2003
US 2005267413 Al 01-12-2005 AU 2005249926 Al 15-12-2005
CA 2565802 Al 15-12-2005
CN 1997411 A 11-07-2007
EP 1758626 A2 07-03-2007
WO 2005118030 A2 15-12-2005

Formm PCT/ISA/210 {patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

