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Description

[0001] This application claims priority of U.S. Provi-
sional Applications Nos. 61/399,315, filed July 9, 2010
and 61/277,135, filed September 21, 2009.

FIELD OF THE INVENTION

[0002] This invention relates to implantable medical
devices. Specifically, the invention relates to a system
for controlling implantable medical devices.

BACKGROUND OF THE INVENTION

[0003] Implantable medical devices such as ventricu-
lar assist devices are being developed for long term treat-
ment of chronic heart failure. Such devices require a
pumping mechanism to move blood. Due to the nature
ofthe application, the pumping mechanism mustbe high-
ly reliable. Patient comfort is also a significant consider-
ation.

[0004] Transcutaneous energy transfer ("TET") sys-
tems are used to supply power to devices such as heart
pumps implanted internally within a human body. An
electromagneticfield generated by a transmitting coil out-
side the body can transmit power across a cutaneous
(skin) barrier to a magnetic receiving coilimplanted within
the body. The receiving coil can then transfer the received
power to the implanted heart pump or other internal de-
vice and to one or more batteries implanted within the
body to charge the battery.

[0005] One of the challenges of such systems is insuf-
ficient battery lifetime. The implanted battery may be re-
quired to supply the implanted device’s entire power de-
mand for one to several hours at a time, such as when
the patient does activities that preclude wearing the ex-
ternal TET power unit, such as showering or swimming.
When the implanted battery is first implanted into the pa-
tient, the battery capacity is large and can meet the power
demand for the required amount of time. However, when
subjected to frequent charging and discharging, the im-
planted battery’s capacity decreases. With decreased
battery capacity, the patient cannot spend as much time
without the external TET power unit. Eventually, the bat-
tery may need to be replaced so that the patient can go
without the external TET power unit for long enough pe-
riods of time again.

[0006] In addition to the foregoing problems, the use
of inductive coils by TET systems to wirelessly transfer
power to an implanted battery results in slow recharging
times, as inductive charging has lower efficiency and in-
creased heating in comparison to direct contact. Thus,
there is a need in the art for ventricular assist device
("VAD") technology that improves patient lifestyle during
internal battery operation ("tether free") and reduces
bulkiness of the external hardware during normal oper-
ation. Therefore, there is a need in the art for an implant-
able component design that solves the problems de-
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scribed above.
[0007] Document US 2007/142696 A1 discloses an
example of an implantable circulatory assist system.

SUMMARY OF THE INVENTION

[0008] The presentinvention is defined in the append-
ed claims.
[0009] The following presents a simplified summary of

the invention in order to provide a basic understanding
of some aspects of the invention. This summary is not
an extensive overview of the invention. It is intended to
neither identify key or critical elements of the invention
nor delineate the scope of the invention. Its sole purpose
is to present some concepts of the invention in a simpli-
fied form

as a prelude to the more detailed description that is pre-
sented later.

[0010] In accordance with one embodiment of the in-
vention, an implantable controller and implantable power
source attach to an implantable electrical device, such
as a VAD, for powering the implantable electrical device
when tether-free operation is desired, for example. In an-
other embodiment of the present invention, a second
power source, which may be referred to herein as an
external power source in embodiments where implanta-
ble elements are actually implanted, supplies power to
the implanted system and recharges the implantable
power source by direct contact through a percutaneous
connector.

[0011] In one embodiment, a backup controller is pro-
vided and it may have a hard wire communication link,
through a percutaneous connector, to directly communi-
cate with the implanted controller and serve as a pro-
gramming/monitoring/diagnostic device). A back-up con-
troller, which may be referred to herein as an external
backup controller in embodiments where implantable el-
ements are actually implanted, may also be plugged into
the percutaneous connector to control the implantable
electrical device. In one embodiment, a monitoring circuit
of the implantable power unit can be used to monitor a
condition of the implantable power source. The monitor-
ing circuit can transmit a transcutaneous telemetry signal
which represents the monitored condition to transfer con-
trol of the implantable electrical device to the backup con-
troller or to trigger an alarm to alert a patient that an ex-
ternal power source should be connected to the percu-
taneous connector. In another embodiment the transcu-
taneous telemetry signal represents the monitored con-
dition of the implantable controller for use by a control
circuit to activate the backup controller. In one embodi-
ment the backup controller transmits signals to the im-
plantable controller through the percutaneous connector
to disable the implantable controller and override the
pump drive signals that are normally outputted by the
implantable controller. In one embodiment, a logic signal
used to switch between implantable controller and back-
up controller may be CMOS compatible (3.3 or 5 Volts,
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for example), depending on the internal logic design.
[0012] One object of the invention is to provide VAD
technology that improves a patient’s lifestyle during teth-
er free operation. Another object of the invention is to
reduce the external hardware required during normal op-
eration.

[0013] The following description and the annexed
drawings set forth in detail certain illustrative aspects of
the invention. These aspects are indicative, however, of
but a few of the various ways in which the principles of
the invention may be employed and the presentinvention
is intended to include all such aspects and their equiva-
lents. Other advantages and novel features of the inven-
tion will become apparent from the following detailed de-
scription of the invention when considered in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1 illustrates components and operation of an
implantable therapeutic electrical system in accord-
ance with one embodiment of the invention;

FIG. 2 illustrates a backup controller and a power
source connected to an implantable therapeutic
electrical system in accordance with one embodi-
ment of the invention;

FIG. 3 illustrates a power source connected to an
implantable therapeutic electrical system in accord-
ance with one embodiment of the invention;

FIG. 4 illustrates an implantable therapeutic electri-
cal system in accordance with one embodiment of
the invention; and

FIG. 5 illustrates a backup controller and a power
source connected to an implanted therapeutic elec-
trical system in accordance with one embodiment of
the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] The embodiments described below provide an
alternate configuration to the prior art implantable sys-
tems. In some of these embodiments power is provided
by an external power source, including a battery, ciga-
rette lighter adapter, AC adaptor or DC power source,
through a percutaneous connector. This configuration
may be used as an alternative to the TET power transfer
disclosedin U.S. Provisional Application No. 61/191,595,
assigned to the same assignee of the present application.
In some embodiments the percutaneous connector in-
cludes extra pin connections to allow a backup controller
to be connected in case the implantable controller were
to fail.

[0016] In some embodiments, signals are transmitted
by the backup controller to inhibit or block the implantable
controller’s drive circuits so that the backup controller's
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drive circuits tap into pump drive connections. When the
implantable controller’'s drive MOSFETS are not disa-
bled, the internal circuitry may sink the signal from the
external motor drive and not properly drive the pump.
[0017] Fig. 1 illustrates an embodiment of the present
invention, including an implantable therapeutic electrical
device 101, such as a VAD device, implantable power
sources including a rechargeable power source 103, a
controller 105, and a skin button 107. In the illustrated
embodiment, the power source 103 supplies power to
the controller 105. In turn, the controller 105 sends driving
signals to a motor in the electrical device 101. The skin
button 107 may be implemented as a percutaneous con-
nector that allows external modules to connect to the
implantable controller 105, as well as to the implantable
power source 103 and implantable device 101 (through
wire lines inside the controller). In one embodiment of
the present invention, controller 105, power source 103
and device 101 are all implanted inside a patient’s body.
[0018] In one embodiment DC power may be supplied
through the skin button 107 to the controller 105, the pow-
er source 103 and the device 101. If the implantable de-
vice 101 is a VAD, its power demands may not be sup-
plied by the implantable power source 103 for long peri-
ods of time. In such case, the implantable power source
103 may act as a supplemental power source, the primary
power being supplied externally through skin button 107,
but the implanted power source 103 may still be used to
supply power for short periods of time.

[0019] Fig. 2 illustrates another embodiment of the
present invention. The figure illustrates implantable ther-
apeutic electrical device 201, implantable power source
203, implantable controller 205, and wires 233, 255, 265
and 223. Also illustrated are external power source 213,
external backup controller 235, external telemetry trans-
ceiver 227, as well as external wired connections 245
and 243 and wireless connection 217.

[0020] The controller205mayinclude Drive MOSFETs
225 connected to a motor controller 215. The motor con-
troller 215 may produce control signals for controlling a
pump in the illustrated VAD 201. These control signals
may be relayed to the VAD 201 by the Drive MOSFETs
225. The signals may also be conditioned by the Drive
MOSFETSs 225.

[0021] In one mode of operation, the Drive MOSFETs
225 operate as switches that interrupt the signal from the
motor controller 215. In this mode of operation, the back-
up controller 235 sends the signal through wired connec-
tion 265 to command the interruption of the control signal
from motor control 215. Also, the backup controller may
supply a backup motor control signal 255 to drive the
VAD 201. In one embodiment, this mode of operation is
triggered after the remote telemetry transceiver 225 de-
tects a signal sent over the wireless connection 217 in-
dicative of a malfunction of motor controller 215. In an-
other embodiment, the backup controller may receive the
signal indicative of a malfunction through a wired con-
nection.
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[0022] In one embodiment of the presentinvention, the
VAD’s motor may be a permanent magnet brushless,
sensorless DC motor. The motor is desirably highly reli-
able and maintenance free. The drive signals that are
input to the stators(s) may be multiphase and biphasic
to create a requisite rotating magnetic field excitation for
normal operation of the motor. The stator drive signals
may range from nearly zero volts to 16 volts, and from
zero to three (3) amps. Typical power dissipation may be
between 1 to 45 Watts, depending upon selected RPM
and resultant flow rate.

[0023] Also, the backup controller may have a hard
wire communication link to directly communicate with the
implanted controller and serve as a programming/moni-
toring/diagnostic device. The transceiver 225 may also
detect other signals representative of measurements of
operational parameters of the implanted module. These
can be routed to the external controller 235 for remedial
or corrective action. Examples of these parameters in-
clude low battery, excessive voltage applied to implanted
electrical device (e.g., VAD), high temperature ofimplant-
ed module, etc. When a signal indicative of low power is
received, power may be supplied externally by power
source 3131, the power signal being routed through
backup controller.

[0024] Also, with reference to FIG. 2, in another mode
of operation of the illustrated embodiment, the external
rechargeable battery 213 is connected to the skin button
207 (instead of backup controller) and may supply power
to the controller 205 through wired connections 223 and
243. The cable 223 may be of a lesser width and com-
position from the cable 243, as cable 223 is implantable.
The skin button 207 serves not only as the percutaneous
physical interface between external and internal mod-
ules, it also serves as the electrical interface.

[0025] The mode of operation where the external pow-
er source 213 supplies power to the controller 205 may
be triggered by receipt by the transceiver 227 of a signal
over wireless connection 217 which is indicative of im-
planted battery 203 having low power. The "low power"
signal may be generated by monitoring the signal fed to
the controller 205 over cable 233. The signal indicative
of a malfunction (e.g., low power) may trigger a visual or
audible alarm to alert the patientto connect external pow-
er source to the skin button.

[0026] FIG. 3 illustrates another configuration of the
system of the present invention. In the illustrated embod-
iment the backup controller 213 is not connected to the
skin button 207. When the backup controller is not
plugged into the skin button, the skin button may me-
chanically ground the input MOSFET disable signal 265
to avoid accidental disabling of controller 205

[0027] In the embodiment illustrated in FIG. 3, the te-
lemetry transceiver 227 may still detect whether the con-
troller 205 functions properly and may activate a visual
and/or audible alarm to alert the patient of any malfunc-
tioning of the implanted controller 205. In one embodi-
ment, the alarm may be inserted in a wristwatch for use
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by the patient.

[0028] FIG. 4 illustrates the system components that
may be used in one mode of operation. In this embodi-
ment, neither the external battery (or power sources) 213
nor the backup controller is connected to the skin button
207, allowing the patient to move freely without any ex-
ternal physical connections.

[0029] Inthe embodimentillustrated in FIG. 4, the ex-
ternal transceiver 227 is still able to detect anomalies in
the operation of the implanted controller 205 or in the
supply of power through cable 233 and alert the patient
of these. In the event that there are any anomalies, the
patient may plug in either the battery 213 or the backup
controller 235 as illustrated in FIG. 3. Alternatively, the
power source 213 and the controller 235 may be con-
nected in series as illustrated in FIG. 5, with the signal
for providing power being routed through the controller
235.

[0030] The foregoing description of possible imple-
mentations consistent with the present invention does
not represent a comprehensive list of all such implemen-
tations or all variations of the implementations described.
The description of only some implementation should not
be construed as an intent to exclude other implementa-
tions. For example, an embodiment described as includ-
ing implantable components should not be construed as
an intent to exclude an implementation whereby those
components are actually implanted in a patient’s body.
Artisans will understand how to implement the invention
in many other ways, using equivalents and alternatives
that do not depart from the scope of the following claims.
Moreover, unless indicated to the contrary in the preced-
ing description, none of the components described in the
implementations are essential to the invention.

Claims
1. A circulatory assist system comprising:

an implantable electrical device (101, 201) hav-
ing an electric motor;

an implantable controller (105, 205) electrically
connected to said implantable electrical device
(101, 201);

an implantable power source (103, 203) electri-
cally connected to said implantable controller
(105, 205) for supplying power to the implanta-
ble controller (105, 205) or to the implantable
electrical device (101, 201); and

a percutaneous connector (107, 207) having a
first side and a second side opposite to said first
side;

wherein said implantable controller (105, 205) is at-
tachable to said first side of the percutaneous con-
nector (107, 207),

the second side of said percutaneous connector
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(107, 207) allows connectivity to said implantable
controller (105, 205), and

characterized in that the implantable controller
(105, 205) includes a drive MOSFET circuit (225) for
disabling drive signals from the implantable control-
ler (105, 205) or disabling routing of power from the
implantable power source (103, 203) through the im-
plantable controller (105, 205) to the implantable
electrical device (101, 201), and that the percutane-
ous connector (107, 207) is a skin button, wherein
the skin button is configured to selectively ground an
input MOSFET disable signal.

The system of claim 1, further comprising:

a monitoring circuit operable to monitor a con-
dition of power supplied by said implantable
power source (103, 203) to said implantable
controller (105, 205) or to said implantable elec-
trical device (101, 201), or

operation of the implantable controller (105,
205), and

a telemetry transmitter, electrically connected to
said monitoring circuit, for transmitting a trans-
cutaneous telemetry signal representing the
monitored condition.

3. The system of claim 2, further comprising:

a backup controller (235) electrically connected
to said second side of the percutaneous con-
nector (107, 207);

a telemetry transceiver (227), for wirelessly re-
ceiving said transcutaneous telemetry signal
and retransmitting the signal to a receiver asso-
ciated with the backup controller (235);

wherein said backup controller (235) is capable of
transmitting through the percutaneous connector
(107, 207) to said implantable controller (105, 205)
a signal to disable said implantable controller (105,
205) or to override drive signals from said implanta-
ble controller (105, 205) to said implantable device
(101, 201) when said retransmitted transcutaneous
telemetry signal received by said backup controller
(235) from said telemetry transceiver (227) is indic-
ative of a faulty condition of said implantable control-
ler (105, 205) or said implantable electrical device
(101, 201).

The system of claim 2, further comprising:
a power source module (213, 313) electrically
connected to said second side of the percuta-

neous connector (107, 207);

wherein said power source module (213, 313) is op-
erable to supply power to the implantable controller
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10.

(105, 205) or to the implantable electrical device
(101, 201) through the percutaneous connector
(107, 207).

The system of claim 3, further comprising:

a monitoring circuit operable to monitor a con-
dition of: power supplied by said implantable
power source (103, 203) to said implantable
controller (105, 205) or to said implantable elec-
trical device (101, 201), or operation of the im-
plantable controller (105, 205), and

a telemetry transmitter, electrically connected to
said monitoring circuit, for transmitting a telem-
etry signal representing through the percutane-
ous connector (107, 207) the monitored condi-
tion to a backup controller (235) electrically con-
nected to said second side of the percutaneous
connector (107, 207);

wherein said backup controller (235) is capable of
transmitting through the percutaneous connector
(107, 207) to said implantable controller (105, 205)
a signal to disable said implantable controller (105,
205) or to override drive signals from said implanta-
ble controller (105, 205) to said implantable device
(101, 201) when said retransmitted transcutaneous
telemetry signal received by said backup controller
(235) from said telemetry transceiver (227) is indic-
ative of a faulty condition of said implantable control-
ler (105, 205) or said implantable electrical device
(101, 201).

The system of claim 1, wherein the implantable pow-
ersource (103,203)includes arechargeable battery.

The system of claim 1, wherein the implantable elec-
trical device (101, 201) includes a motor and the im-
plantable controller (105, 205) includes a DC motor
control circuit for controlling said motor.

The system of claim 2, further comprising an alarm
device capable of:

receiving said transmitted transcutaneous te-
lemetry signal, and

producing a sound alert when said received sig-
nal is indicative of a faulty condition of said im-
plantable controller or said implantable electrical
device.

The system of claim 8, wherein said alarm device is
embodied in a wrist watch.

The system of claim 3, further comprising a power
source (313) connected to the backup controller
(235).
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Patentanspriiche

Kreislaufunterstiitzungssystem, Folgendes umfas-
send:

eine implantierbare elektrische Vorrichtung
(101, 201) mit einem Elektromotor; eine implan-
tierbare Steuerung (105, 205), die mit der imp-
lantierbaren elektrischen Vorrichtung (101,201)
elektrisch verbunden ist;

eine implantierbare Energiequelle (103, 203),
die mit der implantierbaren Steuerung (105,
205) elektrisch verbunden ist, zur Versorgung
der implantierbaren Steuerung (105, 205) oder
der implantierbaren elektrischen Vorrichtung
(101, 201) mit Energie; und

einen perkutanen Verbinder (107, 207) mit einer
ersten Seite und einer zweiten Seite, die der ers-
ten Seite gegeniberliegt;

wobei die implantierbare Steuerung (105, 205) an
die erste Seite des perkutanen Verbinders (107,207)
angefuigt werden kann,

wobei die zweite Seite des perkutanen Verbinders
(107, 207) die Verbindung mit der implantierbaren
Steuerung (105, 205) ermdglicht, und

dadurch gekennzeichnet, dass die implantierbare
Steuerung (105, 205) einen Antriebs-MOSFET-
Kreislauf (225) zur Deaktivierung von Antriebssig-
nalen von der implantierbaren Steuerung (105, 205)
oder zur Deaktivierung des Leitens von Energie von
der implantierbaren Energiequelle (103, 203) durch
die implantierbare Steuerung (105, 205) zur implan-
tierbaren elektrischen Vorrichtung (101, 201) um-
fasst, und dass der perkutane Verbinder (107, 207)
ein Hautknopf ist, wobei der Hautknopf so konfigu-
riert ist, dass er ein eingehendes MOSFET-Deakti-
vierungssignal selektiv erden kann.

System nach Anspruch 1, ferner Folgendes umfas-
send:

einen Uberwachungskreislauf, der steuerbarist,
um einen Zustand der Energie zu liberwachen,
die von der implantierbaren Energiequelle (103,
203) zur implantierbaren Steuerung (105, 205)
oder zur implantierbaren elektrischen Vorrich-
tung (101, 201) gefiihrt wird, oder des Betriebs
der implantierbaren Steuerung (105, 205), und
einen Telemetriesender, der mit dem Uberwa-
chungskreislauf elektrisch verbundenist, umein
transkutanes Telemetriesignal zu senden, das
den Uberwachten Zustand darstellt.

3. System nach Anspruch 2, ferner Folgendes umfas-

send:

eine Backup-Steuerung (235), die mit der zwei-
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ten Seite des perkutanen Verbinders (107, 207)
elektrisch verbunden ist;

ein Telemetriesignal (227) zum drahtlosen Emp-
fangen des transkutanen Telemetriesignals und
zum Weitersenden des Signals zu einem Emp-
fanger, der mitder Backup-Steuerung (235) ver-
bunden ist;

wobei die Backup-Steuerung (235) ein Signal durch
den perkutanen Verbinder (107, 207) zur implantier-
baren Steuerung (105, 205) senden kann, um die
implantierbare Steuerung (105, 205) zu deaktivieren
oder um Antriebssignale von der implantierbaren
Steuerung (105, 205) zur implantierbaren Vorrich-
tung (101, 201) zu Uberbriicken, wenn das weiter-
gesendete transkutane Telemetriesignal, das von
der Backup-Steuerung (235) von dem Telemetrie-
Transceiver (227) empfangen wurde, auf einen feh-
lerhaften Zustand der implantierbaren Steuerung
(105, 205) oder der implantierbaren elektrischen
Vorrichtung (101, 201) hinweist.

System nach Anspruch 2, ferner Folgendes umfas-
send:

eine Energieversorgungsquelle (213, 313), die
mit der zweiten Seite des perkutanen Verbin-
ders (107, 207) elektrisch verbunden ist;

wobei die Energieversorgungsquelle (213, 313)
steuerbar ist, um Energie durch den perkutanen Ver-
binder (107, 207) zur implantierbaren Steuerung
(105, 205) oder zur implantierbaren elektrischen
Vorrichtung (101, 201) zu fuhren.

System nach Anspruch 3, ferner Folgendes umfas-
send:

einen Uberwachungskreislauf, der steuerbarist,
um einen Zustand der Energie zu Uberwachen,
die von der implantierbaren Energiequelle (103,
203) zur implantierbaren Steuerung (105, 205)
oder zur implantierbaren elektrischen Vorrich-
tung (101, 201) gefiihrt wird, oder des Betriebs
der implantierbaren Steuerung (105, 205), und
einen Telemetriesender, der mit dem Uberwa-
chungskreislauf verbunden ist, um ein Teleme-
triesignal zu senden, das durch den perkutanen
Verbinder (107, 207) den Uberwachten Zustand
zu einer Backup-Steuerung (235) darstellt, die
mit der zweiten Seite des perkutanen Verbin-
ders (107, 207) elektrisch verbunden ist;

wobei die Backup-Steuerung (235) ein Signal durch
den perkutanen Verbinder (107, 207) zur implantier-
baren Steuerung (105, 205) senden kann, um die
implantierbare Steuerung (105, 205) zu deaktivieren
oder um Antriebssignale von der implantierbaren
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Steuerung (105, 205) zur implantierbaren Vorrich-
tung (101, 201) zu Uberbriicken, wenn das weiter-
gesendete transkutane Telemetriesignal, das von
der Backup-Steuerung (235) von dem Telemetrie-
Transceiver (227) empfangen wurde, auf einen feh-
lerhaften Zustand der implantierbaren Steuerung
(105, 205) oder der implantierbaren elektrischen
Vorrichtung (101, 201) hinweist.

System nach Anspruch 1, wobei die implantierbare
Energiequelle (103, 203) eine wiederaufladbare Bat-
terie umfasst.

System nach Anspruch 1, wobei die implantierbare
elektrische Vorrichtung (101, 201) einen Motor um-
fasst und die implantierbare Steuerung (105, 205)
einen Gleichstrommotor-Steuerkreis fiir die Steue-
rung des Motors umfasst.

System nach Anspruch 2, ferner umfassend eine
Alarmvorrichtung, die zu Folgendem fahig ist: Emp-
fangen des gesendeten transkutanen Telemetriesi-
gnals, und

Erzeugen eines Alarmtons, wenn das empfangene
Signal auf einen fehlerhaften Zustand der implan-
tierbaren Steuerung und der implantierbaren elekitri-
schen Vorrichtung hinweist.

System nach Anspruch 8, wobei die Alarmvorrich-
tung in eine Armbanduhr integriert ist.

System nach Anspruch 3, fernerumfassend eine En-
ergiequelle (313), die mit der Backup-Steuerung
(235) verbunden ist.

Revendications

1.

Systeme d’assistance circulatoire comprenant :

un dispositif électrique implantable (101, 201)
possédant un moteur électrique ; une unité de
commande implantable (105, 205) connectée
électriguement audit dispositif électrique im-
plantable (101, 201) ;

une source d’alimentation implantable (103,
203) connectée électriquement a ladite unité de
commande implantable (105, 205) destinée a
délivrer I'alimentation al’'unité de commandeim-
plantable (105, 205) ou au dispositif électrique
implantable (101, 201) ; et

un connecteur percutané (107, 207) possédant
une premiére face et une deuxiéme face oppo-
sée a ladite premiére face ;

dans lequel ladite unité de commande implantable
(105, 205) est attachable a ladite premiére face du
connecteur percutané (107, 207),
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la deuxiéme face dudit connecteur percutané (107,
207) permet une connectivité a ladite unité de com-
mande implantable (105, 205), et

caractérisé en ce que I'unité de commande implan-
table (105, 205) inclut un circuit MOSFET d’entrai-
nement (225) destiné a désactiver les signaux d’en-
trafnement en provenance de l'unité de commande
implantable (105, 205) ou a désactiver 'achemine-
ment d’alimentation en provenance de la source
d’alimentation implantable (103, 203) via l'unité de
commande implantable (105, 205) au dispositif élec-
trique implantable (101, 201), et en ce que le con-
necteur percutané (107, 207) est une touche sur la
peau, dans lequel la touche sur la peau est configu-
rée pour mettre a la masse sélectivement un signal
de désactivation MOSFET en entrée.

Systéme selon la revendication 1, comprenant en
outre :

un circuit de surveillance opérable pour sur-
veiller une condition d’alimentation délivrée par
ladite source d’alimentation implantable (103,
203) a ladite unité de commande implantable
(105, 205) ou audit dispositif électrique implan-
table (101,201), oul'utilisation de I'unité de com-
mande implantable (105, 205), et

un émetteur de télémesure, connecté électri-
quement audit circuit de surveillance, destiné a
émettre un signal de télémesure transcutané re-
présentant la condition surveillée.

3. Systeme selon la revendication 2, comprenant en

outre :

une unité de commande de secours (235) con-
nectée électriquement a ladite deuxiéme face
du connecteur percutané (107, 207),

un émetteur-récepteur de télémesure (227),
destiné a recevoir sans fil ledit signal de téléme-
sure transcutané et a retransmettre le signal a
un récepteur associé a I'unité de commande de
secours (235) ;

dans lequel ladite unité de commande de secours
(235) est en mesure de transmettre via le connecteur
percutané (107, 207) a ladite unité de commande
implantable (105, 205) un signal pour désactiver la-
dite unité de commande implantable (105, 205) ou
pour annuler les signaux d’entrainement en prove-
nance de ladite unité de commande implantable
(105, 205) audit dispositif implantable (101, 201)
quand ledit signal de télémesure transcutané re-
transmis regu par ladite unité de commande de se-
cours (235) en provenance dudit émetteur-récepteur
de télémesure (227) indique une condition d’erreur
de ladite unité de commande implantable (105, 205)
ou dudit dispositif électrique implantable (101, 201).
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Systeme selon la revendication 2, comprenant en
outre :

un module de source d’alimentation (213, 313)
connecté électriquement a ladite deuxieme face
du connecteur percutané (107, 207) ;

dans lequel ledit module de source d’alimentation
(213, 313) est opérable pour délivrer 'alimentation
a l'unité de commande implantable (105, 205) ou au
dispositif électrique implantable (101, 201) via le
connecteur percutané (107, 207).

Systeme selon la revendication 3, comprenant en
outre :

un circuit de surveillance opérable pour sur-
veiller une condition d’alimentation délivrée par
ladite source d’alimentation implantable (103,
203) a ladite unité de commande implantable
(105, 205) ou audit dispositif électrique implan-
table (101,201), oul'utilisation de I'unité de com-
mande implantable (105, 205), et

un émetteur-récepteur de télémesure, connecté
électriguement audit circuit de surveillance,
pour transmettre un signal de télémesure repré-
sentant via le connecteur percutané (107, 207)
la condition surveillée a une unité de commande
de secours (235) connectée électriquement a
ladite deuxieme face du connecteur percutané
(107, 207) ;

dans lequel ladite unité de commande de secours
(235) esten mesure de transmettre via le connecteur
percutané (107, 207) a ladite unité de commande
implantable (105, 205) un signal pour désactiver la-
dite unité de commande implantable (105, 205) ou
pour annuler les signaux d’entrainement en prove-
nance de ladite unité de commande implantable
(105, 205) audit dispositif implantable (101, 201)
quand ledit signal de télémesure transcutané re-
transmis regu par ladite unité de commande de se-
cours (235) en provenance dudit émetteur-récepteur
de télémesure (227) indique une condition d’erreur
de ladite unité de commande implantable (105, 205)
ou dudit dispositif électrique implantable (101, 201).

Systeme selon la revendication 1, dans lequel la
source d’alimentation implantable (103, 203) inclut
une batterie rechargeable.

Systeme selon la revendication 1, dans lequel le dis-
positif électrique implantable (101, 201) inclutun mo-
teur et I'unité de commande implantable (105, 205)
inclut un circuitde commande de moteur CC destiné
a commander ledit moteur.

Systeme selon la revendication 2, comprenant en
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10.

outre un dispositif d’alarme en mesure de recevoir
ledit signal de télémesure transcutané transmis, et
produire une alarme sonore quand ledit signal regu
indique une condition d’erreur de ladite unité de com-
mande implantable ou dudit dispositif électrique im-
plantable.

Systéme selon la revendication 8, dans lequel ledit
dispositif d’alarme est mis en oeuvre dans une mon-
tre-bracelet.

Systéme selon la revendication 3, comprenant en
outre une source d’alimentation (313) connectée a
I'unité de commande de secours (235).
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