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Implantable Medical Device with Inductive Coil
Configurable for Mechanical Fixation

TECHNICAL FIELD

[001] The present invention relates generally to an inductive coil configured
for energy delivery and/or data communication toffrom an implantable medical
device. More specifically, the inductive coil may be configured for mechanically

fixing the implantable medical device at a location in a human bodly.

BACKGROUND

[002] Medical devices can be implanted in the bodies of patients for various
purposes. Some medical devices detect physiologic events and may apply therapy
in response to certain events of interest. For example, a cardiac pacemaker can
detect a lull in the beating of the patient’'s heart and apply an electribal puise to
stimulate the heart into beating again. Implantable sensors are preferably small so
that they can be maneuvered and deployed in areas of the human body that are
difficult to access.

[003] Implantable sensor devices typically include components that require power to
operate. For example, the sensor may require some small amount of power to
sense the physiologic parameter of interest (e.g., blood pressure). An implantable
sensor device may also have the ability to transmit and receive data via
communications circuitry that requires power. As such, implantable sensor devices
typically include a battery.

[004] Some implantable sensor devices are connected by wires to another device,
such as pulse generator, which is also implanted in the body. The wires can be used
for communication to and from the other device and/or for power delivery. These
wires can add to the difficulty in maneuvering and deploying the implantable sensor
in the body, particularly at locations that are not easily accessible.

SUMMARY

[005] Embodiments described herein include systems, devices, and methods
for delivering electric energy to and/or communicating with an implantable medical
device via an inductive coil disposed around or near the implantable medical device
(IMD). The IMD can communicate by generating an oscillating current in the
inductive coil, thereby creating an electromagnetic field that can be sensed by

-1-



WO 2007/082115 PCT/US2007/060041

another device. Another device can communicate with the IMD by generating an
oscillating electromagnetic field that induces electromotive force (EMF) in the coil
when the electromagnetic field crosses the inductive coil. In addition, when the
inductive coil is disposed around the IMD, the coil can anchor the IMD at a location
in a bodily vessel by expanding against walls of the bodily vessel.

[006] An embodiment of a system for anchoring an implantable medical
device (IMD) at a location within a vessel of a human body includes an inductive coil
having a first electrode coupled to a high voltage node in the implantable medical
device, and a second electrode connected to a low voltage node in the IMD, wherein
an electromagnetic field induced near the inductive coil generates EMF in the
inductive coil, and wherein the inductive coil expands against opposing walls of the
vessel to frictionally anchor the IMD at the location.

[007] An embodiment of a system for gathering physiologic data related to a
human body includes a sensor device implanted in the human body, an inductive coil
communicably coupled to the implanted sensor device, and a manager device in
communication with the implanted sensor device via the inductive coil.

{008] An embodiment of a method for gathering physiologic data related to a
physiologic parameter in a human body includes communicably coupling an
inductive coil to communication circuitry of an implantable medical device (IMD),
deploying the inductive coil and the IMD into a vessel of the human body, and
inducing oscillating current in the inductive coil via the communication circuitry, the
oscillating current generating an electromagnetic field comprising a signal
representative of data associated with the IMD.

[009] An embodiment of a system for implanting a sensor device in a human
body includes a sensor device having a casing that houses a communication
module, a battery recharge module, a sensor operable to sense a physiologic
parameter, and a rechargeable battery. The system further includes means for
anchoring the sensor device at a location in the human body, wherein the means for
anchoring provides at least one of communication and energy delivery to the sensor
device.

[010] An embodiment of an exemplary system includes a sensor device
implanted in the human body, an inductive coil communicably coupled to the
implanted sensor device, and a manager device in communication with the
implanted sensor device via the inductive coil. The manager device can include or

-2



WO 2007/082115 PCT/US2007/060041

be housed in a pulse generator implanted in the human body. The manager device
may be a nontherapeutic device implanted in the human body. The manager device
may be operable to command the implanted sensor device to transmit physiologic
data via the inductive coil. The implanted sensor device may further include a
rechargeable battery coupled to the inductive coil.

[011] In embodiments of some systems, an implanted sensor device includes
a communication module coupled to an inductive coil. The communication module
may be operable to receive a command from a manager device via the inductive coil.
The communication module may be further operable to fransmit data in response to
receiving the command. The implanted sensor device can further include a sensor
device controller that can detect recharging of the battery and deactivate at least a
portion of the communication module in response to detecting recharging of the
battery. A battery recharge controller can be included to detect a recharge signal
from the inductive coil and use the signal to recharge the battery.

[012] in some embodiments, electrodes of an inductive coil are disposed
through insulative feedthroughs positioned in a wall of an IMD. The feedthrough
may be composed of a bio-compatible insulator. For example, the feedthroughs may
be composed of a material selected from a group consisting of thermoplastic
polyurethane, and alumina.

[013] In yet another embodiment, an inductive coil may comprise an
attachment to an implanted sensor device. In some embodiments of the system the
inductive coil forms a stent-like structure coiled around an implanted sensor device.
The inductive coil can be an attachment to the fixation. The stent-like structure can
expand against walls of a vessel in the human body to provide fixation within the
vessel.

[014] 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. As will be realized, the invention is capable of modifications in
various aspects, all without departing from the scope of the present invention.
Accordingly, the drawings and detailed description are to be regarded as illustrative
in nature and not restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

[015] Fig. 1 illustrates a human patient with an implantable medical device
(IMD) coupled to an inductive coil that is operable to provide communications to/from
and/or to provide energy to the IMD.

[016] Fig. 2 iliustrates an inductive coil disposed around and electrically
coupled to an IMD.

[017] Fig. 3 illustrates a portion of an IMD with an inductive coil positioned
adjacent thereto.
[018] Fig. 4 is a schematic diagram illustrating an inductive coil coupled to an

IMD in a single ended drive configuration.

[019] Fig. 5 is a schematic diagram illustrating an inductive coil differentially
coupled fo an IMD having exemplary components.

[020] Fig. 6 is a flow chart illustrating an exemplary algorithm for using an
inductive coil to mechanically anchor an IMD and to communicate with another IMD.
[021] Fig. 7 is a flow chart illustrating an exemplary algorithm for using an
inductive coil to charge a battery in an IMD.

[022] 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.

DETAILED DESCRIPTION

[023] An implantable medical device (IMD) generally refers to any medical
device that can be implanted in a human body to perform one or more of a sensing
function or a therapeutic function. By way of example, but not limitation, an IMD may
be operable to sense a physiologic parameter, such as blood pressure, temperature,
posture, blood sugar level, or others. An IMD may be operable to provide therapy,
such as pulses, or shocks to provide for rhythm management in a patient's heart. In
addition to sensing and therapy, an IMD may provide other functions, such as

communications functions.
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[024] Fig. 1 illustrates a human body 100 with an IMD, such as a physiologic
sensor device 102, implanted in a peripheral vessel of the circulatory system of the
body 100. In this embodiment, the physiologic sensor device 102 is operable to
sense blood pressure at a location in the vessel. The sensor device 102 may store
physiologic data (e.g., blood pressure measurements) and/or communicate the
physiologic data or other data to other devices. For example, the sensor device 102
may be in communication with a manager device, which may be embodied in an
implanted device or an external computing device 108.

[025] In one embodiment, the manager device is a pulse generator (PG) 106
implanted in the human body 100. In this embodiment, the manager device provides
therapy. For example, the pulse generator 106 generates pulses to provide therapy
to the heart 104. By way of example, but not limitation, the pulse generator 106 may
be a defibrillator or a pace maker. The pulse generator 106 may also control or
manage the physiologic sensor device 102 via communications to the sensor device
102.

[026] Although the illustrated embodiment depicts a pulse generator 106 as.
an embodiment of an implanted manager device, it is to be understood that an
implanted manager device does not need to be operable to provide therapy. Thus,
in some embodiments, an implanted manager device only includes communication
functionality to communicate with the sensor device 102. In some embodiments, the
implanted manager device includes communication functionality to communicate
with both the sensor device 102 and the external computing device 108.

[027] Similarly, in the illustrated embodiment, the external computing device
108 includes communication functionality to communicate with the sensor device
102 and/or the PG 106. For example, the external computing device 108 can send
commands or data to the sensor device 102, such as a command for the sensor
device 102 to communicate sensor data, such as status or physiologic data.

{028] The computing device 108 may be portable or stationary. By way of
example, but not limitation, external computing device 108 may be a device worn on,
or carried by, the human body 100. Alternatively, the external computing device 108
may be a general-purpose or special-purpose computer. Thus, examples of external
computing devices are deskitop computers, laptop computers, personal digital
assistants (PDAs), cell phones, watches, or a computing device attached to a strap
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worn around the chest of the body 100. As is discussed further below, computing
device 108 and PG 106 typically communicate wirelessly with the sensor 102.

[029] An external charging device 110 may also emit a signal to the sensor
device 102 that can be used to charge a battery in the sensor device 102. The
external charging device 110 may include an inductive coil through which oscillating
current can be generated, thereby creating an oscillating electromagnetic field in and
around the charging device 110. As is discussed in further detail below, the
electromagnetic field generated by the external charging device 110 can be detected
by the sensor device 102 and used to charge a battery in the sensor device 102.
[030] The external charging device 110 may be embodied in a handheld
wand or probe, which a doctor, nurse, or other qualified person can position external
to the body 100, but near the sensor device 102. As an alternative, the external
charging device 110 may be woven into or carried in clothing worn on the body 100.
As yet another alternative, the external charging device 110 may be a device
positioned near or incorporated into the patient’s bed, so that while the patient
sleeps, the charging device 110 charges the battery of the sensor device 102.

[031] As is also discussed in further detail below, the external charging
device 110 can receive feedback signals from the sensor device 102, which indicate
the status of recharging the battery in the sensor device 102. In this regard, the
external charging device 110 may include a user interface whereby the user can
determine status of recharging and move the charging device 110 to result in better
charging, if necessary.

[032] The sensor device 102 is coupled to a coil 112 that is used for
communications and battery recharging. When oscillating current is generated in
inductive coil 112, an oscillating electromagnetic field is generated in the vicinity of
the inductive coil 112. For example, the electromagnetic field may arise through the
aperture formed by the coil 112, and around loops of the coil 112. The
electromagnetic energy can be used for wireless communications with the PG 108,
the external computing device 108, and/or the external charging device 110.

[033] Similarly, when electromagnetic energy is generated in or around the
aperture of the inductive coil 112, electromotive force (EMF) is generated in the wire
of the inductive coil 112. The EMF generated in the inductive coil 112 can be used
for communication with the sensor device 102 and/or can result in current for
recharging the battery in the sensor device 102. Thus, for example, an
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electromagnetic field generated by the external computing device 108 or the
recharging device 110 can include field lines that cross loops of the inductive coil
112 to generate EMF in the wire of the inductive coil 112.

[034] In some embodiments, the inductive coil 112 can be used to anchor the
sensor 102 in position in the bodily vessel. As discussed further herein, the inductive
coil 112 is made of a flexible, current-conducting, bio-compatible material, such as
titanium, and the material may be coated with an outer layer of insulative material. In
these embodiments, the coil 112 provides an expansive force against walls of the
vessel to frictionally anchor or fix the coil 112, and the sensor 102 in position.

[035] Fig. 2 is an elevation view of an inductive coil 202 disposed around,
and electrically coupled to, an implantable sensor device 200. In this embodiment,
the sensor device 200 is positioned along a longitudinal axis and within an aperture
formed by the coil 202. Opposite ends 206 and 210 of the inductive coil 202 are
couple to the sensor device 200. Electrode ends 206 and 210 extend through the
sensor casing 204 via associated feedthroughs 208 and 212.

[036] In accordance with various embodiments, feedthrough 208 and
feedthrough 212 are electrically and fluidally insulative and may protrude through
inner and outer sides of the casing 204. Feedthroughs 208 and 212 each have a
narrow channel through which inductive coil ends 206 and 210 can extend. The
inductive coil 202, casing 204, a feedthroughs 208 and 212 are typically composed
of a biocompatible material.

[037] Fig. 3 illustrates a perspective view of a portion of an implantable
sensor device 300 adjacent to an inductive coil 302, in accordance with another
embodiment. In Fig. 3, the axis of the inductive coil 302 is transverse to the sensor
device 300. Insulative feedthroughs 304 and 306 include corresponding passages
through which opposite ends of the inductive coil 302 extend. Feedthroughs can be
made of various types of biocompatible materials, such as, but not limited to,
alumina, thermoplastic polyurethane (e.g., polyether based polyurethane,
Tecothane®).

[038] In the embodiment shown in Fig. 3, the inductive coil 302 does not
provide an anchoring function, but provides for communication to/from and battery
charging in the sensor device 300. Figs. 2 — 3 are illustrative of only two possible
shapes and orientations of inductive coils with respect to implantable medical

devices. Numerous variations may be made, as may be known to those skilled in
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the art. For example, the feedthroughs may be located on different sides of the
sensor casing, rather than the same wall as shown in Figs. 2 — 3.

[039] Fig. 4 is a schematic diagram illustrating an inductive coil 402 coupled
to an implantable sensor device 404 in a single ended drive configuration 400, The
inductive coil 402 is made of biocompatible wire wound in a substantially cylindrical
shape to enable an oscillating electromagnetic field to be generated within the
aperture of, and/or around loops of, the coil 402. When an oscillating
electromagnetic field is generated in and around the coil 402, EMF is generated in
the wire of the coil 402. When oscillating current is generated in the coil 402, an
oscillating electromagnetic field can be generated in and around the coil 402.

[040] The inductive coil 402 has two electrodes at opposite ends of the coil
402: a first electrode 406 and a second electrode 408. The first electrode 406 and
the second electrode 408 extend through associated feedthroughs 410a and 410b,
respectively, and into the housing 412 of the implantable sensor device 404.

[o41] Within the housing 412, the first electrode 406 is coupled to a relative
low voltage 414, referred to here as ground. The second electrode 408 is coupled to
ports of a battery recharge controller 416 and a communication module 418. The
implantable sensor device 404 can operate in at least two modes, including, but not
limited to, a battery recharge mode and a communication mode. Depending on the
mode, the coil 402 may be used for communication or for providing energy for
battery recharging. In some cases, such as trickle charging, recharging and
communication can occur simultaneously.

[042] The communication module 418 includes a receiver 420 and a
transmitter 422. Receiver 420 is operable to receive signals propagating through the
second electrode 408. Transmitter 422 is operable to generate current through the
coil 402 via the second electrode 408. Current transmitted onto the coil 402 causes
electromagnetic energy to arise in and around the coil 402. The electromagnetic
energy can by generated in such a way to form a wireless signal that can be
detected and received by other devices. Signals transmitted by transmitter 422 may
or may not be in a predefined format and follow a specified protocol. Signal format
and protocol, if any, may be of an industry standard or a proprietary format and
protocol.

[043] Battery recharge controller 416 controls recharging of a battery 424.
The battery 424 has an associated chemistry. In one embodiment, the battery 424

-8-



WO 2007/082115 PCT/US2007/060041

has a Lithium Manganese Dioxide (Li/MnO;) chemistry. In other embodiments, other
chemistries may be used, such as, but not limited to, Li/AgyVyO. or Li/CFy, or
Li/fSOCIz or other non-lithium battery chemistries. Battery 424 is coupled to
components in the implantable sensor device 404 to provide power to the
componenis. For example, battery 424 is coupled to communication module 418, a
sensor device controller 426, and a physiologic sensor 428. Typically, the battery
424 is not directly connected to other components, but rather indirectly connected.
[044] The sensor device controller 426 controls the battery recharge
controller 416, the communication module 418, and the physiologic sensor 428. As
discussed above, the implantable sensor device 404 can operate in different modes.
The sensor device controller 426 selects the mode of operation. In this regard, the
sensor device controller 426 can command or otherwise cause the battery recharge
controller 416 to recharge the battery 424 and can command or otherwise cause the
communication module 418 to transmit/receive data. The sensor device controller
426 can also command or otherwise cause the physiologic sensor 428 to gather data
and/or communicate data related to a physiologic parameter, such as blood
pressure.

[045] In some embodiments, commands and/or data can be sent to the
implantable sensor device 404 from another device, such as an implanted
communication device (e.g., therapeutic or nontherapeutic device) or an external
computing device. In these embodiments, commands and/or data can be embodied
in signals that are generated in the inductive coil 402 and received by receiver 420.
Examples of commands are ‘upload physiologic data’, ‘upload sensor device status
data’, or ‘enter battery recharge mode’. When a command to upload data is
received, the sensor control module 426 causes the requested data (e.g.,
physiologic or status) to be transmitted via transmitter 422. Current generated in the
coil 402 oscillates to thereby cause an oscillating electromagnetic field to be
generated that can be detected by a receiver of another implanted device or an
external device, thereby enabling wireless communication of sensor device data.
[046] When a command is received to enter battery recharge mode, the
sensor device controller 426 can respond in a predetermined manner. In one
embodiment, the sensor device controller 426 signals the battery recharge controller
416 to begin charging the battery 428 with energy arising in the inductive coil 402.
The sensor device controller 426 may also command portions of the communication
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module 428 to deactivate during the battery recharging process. For example, the
sensor device controller 426 may command the transmitter 422 to deactivate.

[047] In some embodiments, the battery recharge controller 416 trickle
charges the battery 428 using energy inherent in sighals communicated via the
inductive coil 402. For example, commands or data transmitted to the implantable
sensor device 404 via the inductive coil 402 from an external computing device or an
implanted pulse generator, or other implanted communication device, can be used to
charge the battery 428, in addition to their primary function of communicating with
the implantable sensor device 404. Thus, the implantable sensor device 404 can
efficiently recharge the battery 428 using any energy that arises in the coil 402. As
such, trickle charging is typically controlled by the sensor device controller 426.

[048] The components of the implantable sensor device 404 may be
implemented with hardware, sofiware, firmware, or any combination of hardware,
software, or firmware. For example, the sensor device controller 424 can include a
microprocessor or microcontroller coupled to a memory that includes executable
instructions readable by the microprocessor or microcontroller. As another example,
communication module 418 may include circuitry having active and/or passive
components typically used for receiving and transmitting data. As yet another
example, the battery recharge controller 416 may include a rectifier to provide full
wave or half wave rectification of the oscillating current. Components of the
implantable sensor device 404 are typically selected based, at least in part, on the
power requirements and the power rating of the battery 428.

[049] Fig. 5 is a schematic diagram illustrating an inductive coil 502
differentially coupled to an implantable sensor device 504 in a differential
configuration 500. The sensor device 504 includes components similar to those
shown and described above with respect to Fig. 4. One difference between the
embodiment of Fig. 4 and the embodiment of Fig. 5 is with respect to the manner in
which the inductive coil 502 is coupled to communication module 518 and battery
recharge controller 516. '

[050] In the differential configuration 500 of Fig. 5, the first electrode 506 and
the second electrode 508 of the inductive coil 502 are coupled to the battery
recharge controller 516, the receiver 520, and the transmitter 522. In this fashion,
the voltage across the components is the differential of the potential at opposite ends
of the inductive coil 502.
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[051] Fig. 6 is a flow chart illustrating an exemplary algorithm 600 for using
an inductive coil to mechanically anchor an IMD, such as an implantable sensor
device, in a bodily vessel and to communicate with the implantable sensor device.
The algorithm 600 is not limited to the particular order of the operations shown in Fig.
6. In some cases, multiple operations can be combined into fewer operations.
Some operations can be broken out into multiple operations.

[052] Prior to deploying an implantable sensor device having an inductive
coil for anchoring and communication, the inductive coil is coupled to the implantable
sensor device in coupling operation 602. In one embodiment, coupling operation
602 involves indirectly coupling electrodes of the inductive coil to a battery recharge
controller and communication module of the implantable sensor device. For
example, the electrodes can be indirectly connected to the communication module
with capacitors, or other passive components, in series, to provide any required
signal conditioning.

[063] The coupling operation 602 typically occurs during manufacture or
assembly of the implantable sensor device, during which the two ends of the coil are
fed through insulative feedthroughs in a wall of the implantable sensor device and
connected fo inputs/outputs of the implantable sensor device components. As
discussed above, the inductive coil can be coupled in different ways, such as
differentially coupled or coupled with single ended drive. The coupling operation 602
may also include stabilizing the coil on or around the implantable sensor device
housing.

[054] In a deploying operation 604, the inductive coil/sensor device assembly
is deployed to a desired location in a bodily vessel. In one embodiment, the
deploying operation 604 involves inserting the inductive coil/sensor device assembly
into a catheter and catheterizing the patient. The catheter is guided to the desired
location and the inductive coil/sensor device assembly is expelled from the end of
the catheter.

[055] When the inductive coil/sensor device is expelled from the catheter, in
one embodiment, the coil self-expands within the vessel. When the coil expands, it
presses against walls of the vessel to frictionally anchor the coil and the sensor
device in the desired location. In another embodiment, balloon-deployment of the
inductive coil/sensor device assembly can be used.
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[056] After the inductive coil/sensor device is deployed, an establishing
operation 806 establishes communications with the sensor device. This may involve
sending an initial signal to the sensor device from an external computing device or
another communication module via the inductive coil and receiving a response from
the sensor device, which is transmitted via the inductive coil. Signals can be sent to
the sensor device by a communications module, which can create an
electromagnetic field that crosses the inductive coil, thereby creating electromotive
force (EMF) in the coil. The sensor device can generate a signal by generating
oscillating current in the coil to create an electromagnetic field in and around the coil.
After communications are established, a sensing operation 608 senses a physiologic
parameter of interest. The sensing operation 608 may occur automatically at
predetermined times, or in response {0 specified events or commands.

[057] The sensor device transmits the data in a transmitting operation 610.
Transmitting is performed by generating a signal through the inductive coil, which
generates an electromagnetic field that can be detected wirelessly by a receiver of
another device. The transmitting operation 610 can transmit physiologic data and/or
other data, such as device status. In one embodiment, physiologic data is
transmitted in real time, as the data is sensed in the sensing operation 608. During
communication, the connections between the coil electrodes and the communication
module may be periodically switched, depending on communication carrier
frequency.

[058] Fig. 7 is a flow chart illustrating an exemplary algorithm 700 for using
an inductive coil to charge a battery in an IMD. In one embodiment, the battery
recharge algorithm 700 occurs after communication has been established between
the IMD and another device. In a receiving operation 702, the sensor device
receives a command to enter battery recharging mode. In response to receiving the
battery recharge command, an optional deactivating operation 704 may deactivate a
portion of the communication module, such as the transmitting portion.

[059] During the battery recharging process, current is generated in the
inductive coil. A regulating operation 706 regulates the process by managing power
transmission to the battery in the sensor device. In addition, during or after the
battery recharge process, a monitoring operation 708 monitors the status of the
recharge. A providing operation 710 provides feedback regarding status of the
battery recharge process. The providing operation 710 can transmit signals via the
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communication module to indicate whether the battery is successfully charging. The
status could be received by an external recharging device and displayed on a user
interface. Based on the displayed status, a user of the external recharging device
can change the battery recharging process, for example by moving the recharging
device, vary the power, and so on.

[060] 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 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.
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CLAIMS
What is claimed is:

1. A system for communicating with a medical device implanted in a vessel of a
human body, the system comprising:

an inductive coil electrically coupled to an implantable medical device
(IMD), wherein electromotive force (EMF) is induced in the inductive
coil when an oscillating electromagnetic field is created near the
inductive coil.
2. A system as recited in claim 1, wherein the IMD comprises a physiologic
sensor device including a casing housing a physiologic sensor, communication
circuitry operable to transmit and receive data, and a sensor device controller
operable to control data tfransmission and data reception by the communication
circuitry, and wherein the inductive coil is connected to the communication circuitry
to thereby communicate data to and from the communication circuitry using the EMF
induced in the inductive coil.
3. A system as recited in claim 2, wherein the IMD further comprises a
rechargeable battery and a battery recharge controller, the battery recharge
controller controlling recharging of the battery, and wherein the inductive coil is
connected to the battery recharge controller to thereby recharge the battery using
current in the inductive coil.
4. A system as recited in claim 3 wherein the battery recharge controller is
operable to trickle charge the battery using energy from communications received
via the inductive coil.
5. A system as recited in claim 3, wherein the sensor device controller is
configured to detect a command to enter a battery recharge mode, and to
responsively deactivate at least data transmission by the communication circuitry via
the inductive coil.
6. A system as recited in claim 5 wherein the sensor device controller is further
operable to monitor battery recharge status and cause the communication circuitry to
transmit battery recharge status data via the inductive coil.
7. A system as recited in claim 3 wherein the battery recharge controller is

differentially coupled to the inductive coil.

-14 -



WO 2007/082115 PCT/US2007/060041

8. A system as recited in claim 2 wherein the communication circuitry is operable
to wirelessly transmit physiologic data to an implanted communication module via
the inductive coil.

9. A system as recited in claim 8 wherein the communication circuitry transmits
the physiologic data in response to a command from the pulse generator.

10. A system as recited in claim 1 wherein the IMD and the inductive coil are
deployable through a catheter into the vessel.

11. A system as recited in claim 1 wherein the inductive coil is expandable
against opposing walls of the vessel to frictionally anchor the IMD within the vessel,
and wherein the inductive coil is self-expanding.

12. A system as recited in claim 1 wherein the inductive coil is expandable
against opposing walls of the vessel to frictionally anchor the IMD within the vessel,
and wherein the inductive coil is balloon-deployable.

13. A system as recited in claim 1 wherein the EMF is generated by a second
inductive coil outside the human body.

14. A system as recited in claim 13 wherein the second inductive coil is in a
device carried by the human body.

15. A system as recited in claim 1 wherein the IMD comprises communication
circuitry operable to transmit data via the inductive coil by generating electric current
in the inductive coil.

16. A system as recited in claim 15 wherein the IMD further comprises a
rechargeable battery, a physiologic sensor device, and a sensor device controller,
and wherein the sensor device controller is operable to deactivate at least a portion
of the communication circuitry while the battery is being recharged.

17. A system as recited in claim 16 wherein the sensor device controller is
operable to receive a recharge command from an external device commanding the

IMD to enter a battery recharge mode.
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