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HELICAL FIXATION MEMBER WITH CHEMICAL ELUTION
CAPABILITIES

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit under 35 U.S.C § 119
of United States Provisional Application No. 61/077,939, filed on July 3,
2008, entitled “Helical Fixation Mechanism with Chemical Elution

Capabilities,” which is herein incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to cardiac rhythm
management systems, and in particular to mechanisms for improving
the performance of cardiac leads implanted in a patient’'s vascular

system.

BACKGROUND

[0003] When functioning properly, the human heart maintains its
own intrinsic rhythm, and is capable of pumping adequate blood
throughout the body's circulatory system. However, some people have
irregular cardiac rhythms, referred to as cardiac arrhythmias. Such
arrhythmias result in diminished blood circulation. One manner of
treating cardiac arrhythmias includes the use of a cardiac rhythm
management system. Such systems can be implanted in a patient to
deliver electrical pulses to the heart.

[0004] Cardiac rhythm management systems include, for
example, pacemakers (also referred to as “pacers”), defibrillators (also
referred to as “cardioverters”) and cardiac resynchronization therapy
(“CRT”) devices. These systems use conductive leads having one or
more electrodes to deliver pulsing energy to the heart, and can be
delivered to an endocardial, epicardial and myocardial position within
the heart.

[0005] Unfortunately, interactions between the electrode and the
adjacent tissue in the heart may vary the stimulation thresholds of the
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tissue over time. This variation can be caused by the formation of
fibrotic scar tissue during the recovery and healing process as the body
reacts to the presence of the electrode. The formation of fibrotic tissue
may result in chronic stimulation energy thresholds that exceed the
acute energy thresholds obtained immediately after implant. As a
result, higher stimulation energies are required, thereby shortening the
usable life of the battery-powered implantable cardiac rhythm
management device.

[0006] To inhibit the growth of scar tissue, leads have been
configured to release active agents such as steroids in the vicinity of
the electrode. For example, drug eluting collars have been placed
adjacent to electrodes to inhibit the growth of scar tissue. One
challenge with drug eluting collars and other drug release structures is
that it is difficult to control both the amount of drug being released and

the amount of drug that ultimately reaches the affected tissue site.

SUMMARY

[0007] In one embodiment, a medical electrical lead includes a
helical fixation member including at least a first internal reservoir, a
plurality of elution ports located along a length of the helical fixation
member in fluid communication with the first internal reservoir, and a
sealed distal tip configured to engage the cardiac tissue at the
implantation site. A first therapeutic agent composition including at
least one therapeutic agent and a carrier is disposed and contained
within the first internal reservoir.

[0008] In another embodiment, a medical electrical lead includes
a helical fixation member having a first internal reservoir including a
first therapeutic agent composition disposed therein, a second internal
reservoir having a second therapeutic agent composition disposed
therein and a plurality of elution portions located along a length of the
helical fixation member comprising a first plurality of ports in fluid
communication with the first internal reservoir and a second plurality of

ports in fluid communication with the second internal reservoir.
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[0009] While multiple embodiments are disclosed, still other
embodiments of the present invention will become apparent to those
skilled in the art from the following detailed description, which shows
and describes illustrative embodiments of the invention. Accordingly,
the drawings and detailed description are to be regarded as illustrative

in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a partial cross-sectional view of a medical
electrical lead according to various embodiments of the present
invention.

[0011] FIG. 2 is a schematic illustration of the distal end of a
cardiac lead according to embodiments of the present invention.

[0012] FIG. 3 is a schematic illustration of the distal end of a
cardiac lead according to embodiments of the present invention.

[0013] FIG. 4 is a schematic illustration of the distal end of a
cardiac lead according to embodiments of the present invention.

[0014] FIG. 5 is a cross section view of the distal end of a
cardiac lead according to embodiments of the present invention.

[0015] FIG. 6 is a schematic illustration of the distal end of a
cardiac lead according to embodiments of the present invention.

[0016] FIG. 7 is a flow-chart summarizing a method of using
embodiments of the present invention.

[0017] While the invention is amenable to various modifications
and alternative forms, specific embodiments have been shown by way
of example in the drawings and are described in detail below. The
intention, however, is not to limit the invention to the particular
embodiments described. On the contrary, the invention is intended to
cover all modifications, equivalents, and alternatives falling within the

scope of the invention as defined by the appended claims.
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DETAILED DESCRIPTION

[0018] FIG. 1 is a partial cross-sectional view of a medical
electrical lead 10, according to various embodiments of the present
invention. According to some embodiments, the medical electrical lead
10 can be configured for implantation within a patient’'s heart.
According to other embodiments, the medical electrical lead 10 is
configured for implantation within a patient’s neurovascular regions.
The medical electrical lead 10 includes an elongated, insulative lead
body 12 extending from a proximal end 16 to a distal end 20. The
proximal end 16 is configured to be operatively connected to a pulse
generator via a connector 24. At least one conductor 32 extends from
the connector 24 at the proximal end 16 of the lead 10 to one or more
electrodes 28 at the distal end 20 of the lead 10. The conductor 32 can
be a coiled or cable conductor. According to some embodiments
where multiple conductors are employed, the lead can include a
combination of coiled and cable conductors. When a coiled conductor
is employed, according to some embodiments, the conductor can have
either a co-radial or a co-axial configuration.

[0019] The lead body 12 is flexible, but substantially non-
compressible along its length, and has a circular cross-section.
According to one embodiment of the present invention, an outer
diameter of the lead body 12 ranges from about 2 to about 15 French.
The medical electrical lead 10 can be unipolar, bipolar, or multi-polar
depending upon the type of therapy to be delivered. In embodiments
of the present invention employing multiple electrodes 28 and multiple
conductors 32, each conductor 32 is adapted to be connected to an
individual electrode 28 in a one-to-one manner allowing each electrode
28 to be individually addressable.

[0020] Additionally, the lead body 12 can include one or more
lumens. In some embodiments at least one lumen is adapted to
receive the insertion of a conductor during construction of the medical

electrical lead. In further embodiments, at least one lumen is adapted
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to receive a guiding element such as a guidewire or a stylet for delivery
of the lead 10 to a target location within a patient’s heart.

[0021] The electrodes 28 can have any electrode configuration
as is known in the art. According to one embodiment of the present
invention, at least one electrode can be a ring or partial ring electrode.
According to another embodiment, at least one electrode 28 is a
shocking coil. According to yet another embodiment of the present
invention, at least one electrode 28 includes an exposed electrode
portion and an insulated electrode portion. In some embodiments, a
combination of electrode configurations can be used. The electrodes
28 can be coated with or formed from carbon, platinum, stainless steel,
MP35N, a platinum-iridium alloy, or another similar conductive material.
In further embodiments, a steroid eluting collar can be located adjacent
to at least one electrode 28.

[0022] According to various embodiments, the lead body 12
includes a fixation member 30 for securing and stabilizing the lead
body 12 including the one or more electrodes 28 at an implantation site
within a patient’s heart. In some embodiments, the fixation member 30
can be a screw-in fixation member. In other embodiments, the fixation
member can be an extendable/retractable fixation member and can
include one or more mechanical components adapted to facilitate the
extension/retraction of the fixation member. Upon implantation of the
lead, the fixation member 30 can be affixed directly into the
myocardium or epicardium of a patient’s heart.

[0023] FIGS. 2-4 show enlarged views of the distal end 20 of the
lead 10 according to various embodiments of the present invention. As
illustrated in FIGS. 2-4, the fixation member 30 is a helical fixation
member and is coupled to the distal end 20 of the lead 10. The fixation
member 30 can be fabricated from a variety of materials and can have
an outer diameter ranging from about 1 to about 12 French. Exemplary
materials suitable for the fabrication of the fixation member 30 include,

but are not limited to: platinum, palladium, nickel-titanium alloys (e.g.,
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Nitinol), stainless steel, polymer, and machined or cast ceramics.
According to embodiments of the present invention, the fixation
member 30 can be made out of a straight tube which can then be
formed into a helix or other shape suitable for fixation.

[0024] According to some embodiments of the present invention,
the fixation member 30 can be operatively coupled to the at least one
conductor 32 such that it functions as an electrode. The fixation
member 30 can be conductive and designed to be positively fixed to
the desired site in the heart to deliver current to the heart for cardiac
rhythm management therapy. According to other embodiments of the
present invention, the fixation member 30 can be used primarily for
fixation of the lead 10 to the desired site in the heart while cardiac
rhythm management therapy current is applied from a portion of the
lead 10 adjacent to the fixation member 30.

[0025] According to various embodiments, the helical fixation
member 30 includes a distal tip 34 configured to engage the cardiac
tissue at the implantation site. In one embodiment, the distal tip 34 is a
sharpened distal tip 34 (FIG. 2). In further embodiments, the distal tip
34 is sealed and is impenetrable to the surrounding environment.

[0026] According to various embodiments, as illustrated in FIGS.
2-4, the fixation member 30 also includes one or more elution ports 38
in fluid communication with at least one internal reservoir 42 ( FIGS. 3
& 4). According to embodiments of the present invention, a therapeutic
agent is disposed in the internal reservoir 42 and elutes through the
elution ports 38 into the surrounding cardiac tissue at the fixation site.
[0027] The elution ports 38 can be of various number, shapes
and sizes, and can be spaced substantially evenly along the fixation
member 30 or concentrated at one or more points on the fixation
member 30. The size, shape, number, and spacing of the elution ports
38 can be varied depending on factors such as the type of therapeutic
agent being used, the type of carrier being used, the desired release

rate, and the time period for release of the therapeutic agent. The
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elution ports 38 can be formed in the fixation member 30 using a
variety of fabrication techniques. For example, the elution ports 38 can
be formed through various drilling means, by use of a laser, and/or by
conventional etching techniques.

[0028] In various embodiments, the elution ports 38 are located
along the length of the fixation member 30. While the elution ports can
be located anywhere along the length of the fixation member 30, in one
embodiment the fixation member 30 does not include an elution port 38
located at its distal tip 34. By providing elution ports 38 along the
length of the fixation member 30 and not at its tip 34, coring of the
cardiac tissue upon implantation of the fixation member 30 can be
prevented. Any tissue trapped within the fixation member 30 resulting
from coring of the cardiac tissue may adversely affect the elution of the
therapeutic agent into the surrounding tissue.

[0029] FIG. 3 shows a cut away portion of the fixation member
30 exposing the internal reservoir 42 according to one embodiment of
the present invention. For example, in one embodiment, the fixation
member 30 is fabricated from a hollow helical tube where the hollow
portion forms the internal reservoir 42. In another embodiment, the
internal reservoir 42 is defined by bored out sections of an elongated
member such as, for example, a wire used to form the fixation member
30.

[0030] A variety of therapeutic agents can be incorporated into
the internal reservoir 42 to treat the tissue surrounding the fixation site
of the fixation member 30 by providing an anti-inflammatory effect in
order to maintain or reduce the chronic energy thresholds required to
provide rhythm management therapy to the heart. Steroids are a broad
class of therapeutic agents that are suitable for use in embodiments of
the present invention. Examples of suitable steroids include, but are
not limited to, the following: dexamethasone, betamethasone,
paramethasone, beclomethasone, clobetasol, triamcinolone,

prednisone, and prednisolone, as well as combinations and derivatives
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thereof. Suitable steroid derivatives include esters of steroids, such as
the acetate, diacetate, propionate, dipropionate, cypropionate,
butyrate, acetonide, hexacetonide, succinate, and valerate esters of
such steroids. In some embodiments, the therapeutic agent includes
the acetate esters of dexamethasone or beclomethasone.
Beclomethasone dipropionate anhydrous may also be suitable for
certain embodiments. In one embodiment the therapeutic agent
includes dexamethasone or derivatives thereof. In another
embodiment, the therapeutic agent includes beclomethasone or
derivatives thereof. @ The therapeutic agent can also include a
combination of steroids or other therapeutic agents. An additional
class of therapeutic agents suitable for certain embodiments include
anti-cell proliferation agents.

[0031] According to embodiments of the present invention, the
therapeutic agent can be contained within a carrier disposed within the
internal reservoir 42. A wide variety of liquid and solid carriers could be
used. In one embodiment, the therapeutic agent is contained in a
biocompatible liquid or gel polymer. The polymer material may remain
within the internal reservoir 42 on the fixation member 30 for the life of
the lead 10 or it can be partially or completely biodegradable over time.
In a further embodiment, the polymer material may have a low water
solubility or can be substantially water insoluble. According to
embodiments of the present invention, suitable polymeric materials
should also be compatible with the therapeutic agent with which the
polymeric material is combined. Examples of suitable polymer
materials include, but are not Ilimited to: silicone rubbers,
polyurethanes, polyesters, polylactic acids, polyamino acids, polyvinyl
alcohols and polyethylenes.

[0032] The specific combination of carrier and therapeutic agent,
and the relative concentrations of these materials, can vary depending
on the type of lead implanted, the location of lead implantation, the

anticipated length of time that the lead is to remain implanted, and rate
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of elution based on the number and/or size of the elution ports. In one
embodiment, the carrier and therapeutic agent can be selected such
that the therapeutic agent generally blends well with, and/or is
substantially soluble in, the carrier material and/or any solvent in which
the therapeutic agent and carrier material are combined prior to
insertion into the internal reservoir 42 of the fixation member 30. In
embodiments in which extended treatment with a therapeutic agent is
desired, it can be desirable to utilize a combination of a carrier and
therapeutic agent that provides an extended release of therapeutic
agent. In another embodiment, a combination of a carrier and a
therapeutic agent that provides an immediate release of the therapeutic
agent can be utilized. The release properties of the therapeutic agent
can result from the selection of the carrier and/or the therapeutic agent.
[0033] According to certain embodiments of the present
invention, the fixation member 30 can include multiple internal
reservoirs 42 where each internal reservoir 42 can contain a different
therapeutic agent or a different combination of therapeutic agent and
carrier. For example, FIG. 5 shows a cross section of the fixation
member 30 having two internal reservoirs 52 and 54. The cross
section view is taken along line 4-4 of FIG. 4. As illustrated in FIG. 5,
the fixation member 30 includes a first internal reservoir 52 and a
second internal reservoir 54. In one embodiment, the first internal
reservoir 52 and second internal reservoir 54 are substantially parallel
to each other along the length of the fixation member 30. In some
embodiments the first and second internal reservoirs 52 and 54 can be
separated by a physical barrier such as, for example, an internal wall.
The first internal reservoir 52 and the second internal reservoir 54 can
have different therapeutic agent compositions. The different
therapeutic agent compositions have different combinations of
therapeutic agent and carrier. Additionally, the different therapeutic
agent compositions can have different release times, release rates

and/or duration of therapeutic effectiveness depending upon the
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therapeutic agent and/or carrier that is selected. For example, in one
embodiment, the first internal reservoir 52 contains a therapeutic agent
composition configured to release an initial burst or bolus of therapeutic
agent upon implantation of the lead and the second internal reservoir
54 contains a therapeutic agent composition configured for sustained
release of the same or a different therapeutic agent over a period of
days, months or even years. Although FIG. 5 shows two internal
reservoirs 52 and 54, other embodiments may have three or more
internal reservoirs 42.

[0034] In other embodiments of the present invention, the
fixation member 30 may have multiple internal reservoirs 42 located in
different regions of the fixation member 30 as illustrated in FIG. 6. FIG.
6 illustrates a cut away section of the fixation member 30 with a first
internal reservoir 62 and a second internal reservoir 64. As shown in
FIG. 6, the first internal reservoir 62 is located within the fixation
member 30 at a distance closer to the proximal end of the fixation
member 30 while the second internal reservoir 64 is located within the
fixation member 30 at a distance closer to the distal end of the fixation
member 30. In one embodiment, the first and second internal
reservoirs 62 and 64 can be separated by a physical barrier such as,
for example, a wall. According to some embodiments of the present
invention, the first internal reservoir 62 and the second internal
reservoir 64 have different therapeutic agent compositions. In some
embodiments, the first and second internal reservoirs 62 and 64 are
created by their differing therapeutic agent compositions and have no
physical barrier separating them from one another. In various
embodiments, the different therapeutic agent compositions have
different combinations of therapeutic agent and carrier. Additionally,
the different therapeutic agent compositions can have different release
times, release rates, or duration of therapeutic effectiveness depending
upon the therapeutic agent and/or carrier that is selected. For example,

in one embodiment, the first internal reservoir 62 contains a therapeutic

10
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agent composition configured to release an initial burst or bolus of
therapeutic agent upon implantation of the lead and the second internal
reservoir 64 contains a therapeutic agent composition configured for
sustained release of the same or a different therapeutic agent over a
period of days, months or even years. Although FIG. 6 shows two
internal reservoirs 42, other embodiments can have three or more
internal reservoirs each having a different therapeutic agent
composition.

[0035] According to certain embodiments, some of the elution
ports 38 are in fluid communication with one internal reservoir 42, while
other elution ports are in fluid communication with other internal
reservoirs 42. For example, in reference to FIG. 5 and 6, discussed
above, a first set of elution ports 38 can be in communication with a
first internal reservoir 52 or 62 and a second set of elution ports can be
in communication with a second internal reservoir 54 or 64. The first
and second sets of elution ports can vary in number, size, shape,
and/or concentration. The configuration and number of the elution
ports 38 in communication with a selected reservoir can depend on
whether the therapeutic agent composition is designed for an
immediate release or an extended release of the therapeutic agent.
[0036] According to other embodiments of the present invention,
a therapeutic agent can be eluted from within the internal reservoir 42
of the fixation member 30, while a different therapeutic agent can be
eluted or otherwise released from a location on the lead 10 adjacent to
the fixation member 30.

[0037] According to embodiments of the present invention, the
therapeutic agent can be delivered to the internal reservoir 42 through
pressure injection into the elution ports until the therapeutic agent fills
the internal reservoir 42. According to other embodiments of the
present invention, the fixation member 30 may have a separate access
port to fill the internal reservoir 42 with the therapeutic agent. The

separate access port may then be sealed after the therapeutic agent is

11
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disposed within the internal reservoir 42.  According to other
embodiments of the present invention, the therapeutic agent can be
disposed within the internal reservoir 42 of the fixation member 30
before the fixation member is coupled (e.g., welded) to the lead 10.
According to other embodiments of the present invention, the
therapeutic agent can be disposed within the internal reservoir 42 of
the fixation member 30 after the fixation member is coupled to the lead
10.

[0038] According to embodiments of the present invention, the
lead 10 may have a removable sheath over the fixation member 30.
For example, the fixation member 30 is covered with the removable
sheath during the insertion of the lead into the body, and the fixation
member 30 may then be exposed from the removable sheath at the
specific fixation site.

[0039] FIG. 7 illustrates a flow-chart summarizing a method of
providing pace therapy to a patients heart and using embodiments of
the present invention. First, a cardiac pacing therapy system is
provided. The cardiac pacing therapy system includes a pulse
generator and a lead, as described herein.

[0040] As illustrated in FIG. 7, the next step for providing pacing
therapy to a patient’'s heart includes affixing the helical fixation
electrode to a desired location in the heart such that the elution ports
are in close proximity to the site of fixation. The lead 10 of the present
invention can be suitable for implantation in the patient's epicardium,
endocardium or myocardium. After fixation, the therapeutic agent
elutes from the elution ports to treat the fixation site. Pacing therapy is
applied to the patient’s heart with the pacing therapy system, according
to embodiments of the present invention.

[0041] Various modifications and additions can be made to the
exemplary embodiments discussed without departing from the scope of
the present invention. For example, while the embodiments described

above refer to particular features, the scope of this invention also

12
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includes embodiments having different combinations of features and
embodiments that do not include all of the described features.
Accordingly, the scope of the present invention is intended to embrace
all such alternatives, modifications, and variations as fall within the

scope of the claims, together with all equivalents thereof.

13
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CLAIMS

We claim:

1. A medical electrical lead for use in a cardiac rhythm
management system and adapted to be implanted within a patient’s
heart, the lead comprising:

a lead body including a proximal end configured to be
coupled to a pulse generator and a distal end adapted
to be implanted at an implantation site within a

patient’s heart;

at least one conductor extending within the lead body
from the proximal end to the distal end;

at least one electrode located along the lead body and

operatively coupled to the at least one conductor;

a helical fixation member coupled to the distal end of the
lead body, the helical fixation member comprising at
least a first internal reservoir, a plurality of elution
ports located along a length of the helical fixation
member in fluid communication with the first internal
reservoir, and a sealed distal tip that is not in
communication with the plurality of elution ports,
wherein the tip is configured to engage cardiac tissue

at the implantation site; and

a first therapeutic agent composition comprising at least
one therapeutic agent and a carrier contained within

the first internal reservoir.

2. The lead according to claim 1, wherein the carrier

comprises a gel.

14
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3. The medical electrical lead according to claim 1, wherein
the therapeutic agent comprises at least one steroid selected from the
group consisting of dexamethasone, betamethasone, paramethasone,
beclomethasone, clobetasol, trimcinolone, prednisone, prednisolone
and derivatives thereof.

4. The medical electrical lead according to claim 1, wherein

the therapeutic agent comprises dexamethasone or derivatives thereof.

5. The medical electrical lead according to claim 1, wherein
the therapeutic agent comprises beclomethasone or derivatives
thereof.

6. The medical electrical lead according to claim 1, wherein
the helical fixation member comprises a second internal reservoir
comprising a second therapeutic agent composition disposed therein,
wherein a first plurality of elution ports are in fluid communication with
the first internal reservoir and a second plurality of elution ports are in

fluid communication with the second internal reservoir.

7. The medical electrical lead according to claim 6, wherein
the first therapeutic agent composition comprises a steroid disposed in
a first carrier selected for rapid release of the steroid and the second
therapeutic agent composition comprises the steroid disposed in a
second carrier selected for extended release of the steroid.

8. The medical electrical lead according to claim 6, wherein
the first therapeutic agent composition comprises a first steroid and the

second therapeutic agent composition comprises a second steroid.

9. The medical electrical lead according to claim 6, wherein
the first plurality of elution ports comprises a greater number or elution
ports than the second plurality of elution ports.

15
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10. The medical electrical lead according to claim 1, wherein

the helical fixation member is electrically active.

11. A medical electrical lead for use with a cardiac rhythm
management system and adapted to be implanted in a patient’s heart,

the lead comprising:

a lead body including a proximal end configured to be
coupled to a pulse generator and a distal end adapted
to be implanted at an implantation site within a

patient’s heart;

at least one conductor extending within the lead body

from the proximal end to the distal end;

at least one electrode located along the lead body and

operatively coupled to the at least one conductor;

a helical fixation member coupled to the distal end of the
lead body, the helical fixation member comprising a
first internal reservoir having a first therapeutic agent
composition disposed therein and a second internal
reservoir having a second therapeutic agent
composition disposed therein, a plurality of elution
portions located along a length of the helical fixation
member comprising a first plurality of elution ports in
fluid communication with the first internal reservoir
and a second plurality of elution ports in fluid

communication with the second internal reservoir.

12. The medical electrical lead according to claim 11,
wherein the helical fixation member comprises a sealed distal tip

configured to engage cardiac tissue.

16
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13. The medical electrical lead according to claim 11,
wherein the helical fixation member is operatively coupled to at least

one conductor and is electrically active.

14. The medical electrical lead according to claim 11,
wherein the first therapeutic agent composition comprises a steroid
disposed in a first carrier selected for rapid release of the steroid and
the second therapeutic agent composition comprises the steroid
disposed in a second carrier selected for extended release of the
steroid.

15. The medical electrical lead according to claim 11,
wherein the first therapeutic agent composition comprises a first steroid
disposed in a first carrier to provide an initial burst of the first steroid at
the implantation site and the second therapeutic agent composition
comprises a second steroid disposed in a second carrier to provide for

extended release of the second steroid.

16. The medical electrical lead according to claim 11,
wherein the first therapeutic agent composition comprises a first steroid
and the second therapeutic agent comprises a second steroid.

17. The medical electrical lead according to claim 11,
wherein the first internal reservoir is located in a distal region of the
helical fixation member and the second internal reservoir is located in a

proximal region of the helical fixation member.

18. The medical electrical lead according to claim 11, further
comprising a physical barrier extending along a length of the helical

fixation member separating the first internal reservoir from the second
internal reservoir such that the first and second internal reservoirs are

parallel to one another.

17
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19. The medical electrical lead according to claim 11,
wherein the first plurality of elution ports differ in size, shape and/or

number from the second plurality of elution ports.

20. The medical electrical lead according to claim 11,
wherein the first plurality of elution ports are greater in number than the

second plurality of elution ports.

21. The medical electrical lead according to claim 11,
wherein the helical fixation member comprises a third internal reservoir
comprising a third therapeutic agent composition disposed therein,
wherein a third plurality of elution ports is in fluid communication with

the third internal reservoir.

18
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PROVIDE A CARDIAC PACING THERAPY
SYSTEM INCLUDING A PULSE GENERATOR
AND A LEAD, THE LEAD INCLUDING AHELICAL
FIXATION MECHANISM WITH AN INTERNAL
RESERVOIR AND AT LEAST ONE ELUTION
PORT IN FLUID COMMUNICATION WITH THE
INTERNAL RESERVOIR

AFFIXING THE HELICAL FIXATION
ELECTRODE TO AMYOCARDIUM OF THE
HEART SUCH THAT THE ELUTION PORTS ARE
IN CLOSE PROXIMITY TO THE MYOCARDIUM

APPLYING PACING THERAPY TO THE
PATIENT'S HEART WITH THE PACING
THERAPY SYSTEM

FIG.7



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/048266

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61N1/05

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)

A61N

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categofy* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2005/070988 Al (KAWULA PAUL [US] ET AL) 1,2,
31 March 2005 (2005-03-31) 6-17,
19-21
figures 1-5B
paragraphs [0001], [0026] - [0028],
(00341 - [0043]
claims 10-17,28
Y 3-5
X US 2004/024371 A1 (PLICCHI GIANNI [IT] ET 1,11,18
AL) 5 February 2004 (2004-02-05)
claims 1,2,4,22
Y 3-5
Y US 2006/235499 A1l (HEIL RONALD W JR [US] 3-5
ET AL) 19 October 2006 (2006-10-19) '
paragraph [0032]

I: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

*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)

*O* 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

*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
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered o
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 stch docu—
[n?'r]\ts, guch 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

24 August 2009

Date of mailing of the interational search report

03/09/2009

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

Gentil, Cédric

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2009/048266
Patent document Publication . Patent family Publication
cited in search report date member(s) date
US 2005070988 Al 31-03-2005 EP 1687058 Al 09-08-2006
JP 2007506530 T 22-03-2007
WO 2005030321 Al 07-04-2005
US 2004024371 Al 05-02-2004  NONE
US 2006235499 Al 19-10-2006 EP 1885436 A2 13-02-2008
JP 2008536566 T 11-09-2008
WO 2006113335 A2 26-10-2006

Form 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 - description
	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 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

