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Description

[0001] The invention relates generally to medical de-
vices and, more particularly, to a method and a device
for the collection or aggregation of physiological data
generated by the medical devices.

[0002] Itis common to provide therapy and monitor a
patient using a variety of medical devices. Moreover,
these medical devices may be used at different times,
andin a variety of locations. One or more medical devices
may, for example, be used to provide medical treatment
or monitor physiological conditions while the patient re-
sides within his or her home or office. At other times, the
patient may visit clinics or hospitals where different med-
ical devices may be used. These disparate medical de-
vices generate a wealth of physiological data relating to
the symptoms and condition of the patient. It is the object
of the invention to provide a method and a device for the
collection or aggregation of physiological data generated
by the medical devices.

[0003] This object is achieved by the method of claim
1 and the device of claim 7. Advantageous embodiments
of the invention are characterized in the sub-claims. In
general, the invention is directed to an implantable data
aggregation device that collects and aggregates physi-
ological data for a patient from a variety of data sources.
For example, the device collects physiological data from
non-implanted medical devices external from a body of
the patient. The device collects the physiological data
from the various external data sources, possibly over an
extended period of time, and stores the data for subse-
quent upload to a central patient management system.
In addition, the implantable device may collect physio-
logical data from other medical devices implanted within
the patient. In this manner, the device provides a central
point for collection and aggregation of physiological data
relating to the patient.

[0004] In one embodiment, the invention is directed to
a method comprising acquiring physiological data from
a plurality of medical devices external to a body of a pa-
tient, and aggregating the physiological data within a de-
vice implanted within the body of the patient. The method
further comprises communicating the aggregated phys-
iological data from the implanted device to a remote sys-
tem.

[0005] In another embodiment, the invention is direct-
ed to a method comprising receiving physiological data
from a medical device external to a body of a patient, and
storing the physiological data within a device implanted
within the body of the patient. In another embodiment,
the invention is directed to an implantable device com-
prising a wireless transceiver to acquire physiological da-
ta from a medical device external to a body of a patient,
and a storage medium to store the physiological data.
[0006] The techniques may offer one or more advanc-
es in the art. An implantable data aggregation device
(IDAD), in accordance with the invention, may allow
physiological data to be continuously collected and ag-
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gregated over extended periods of time, regardless of
the location of the patient. For example, the IDAD may
collect physiological data from other medical devices
while the patient is located within his or her home, at his
or her office, or undergoing tests at a clinic or hospital.
Regardless, the IDAD collects information from the other
medical devices to generate a comprehensive physio-
logical profile for the patient.

[0007] The IDAD may communicate the aggregated
physiological data to a central patient management sys-
tem for access by a clinician. Consequently, the clinician
need not access a number of disparate systems to view
physiological data relating to the patient. Instead, the cli-
nician may access the patient management system to
view physiological data collected from numerous medical
devices, which may be external medical devices, addi-
tional implanted medical devices, or combinations there-
of. Thus, the techniques described herein may provide
a more efficient mechanism for collection of extensive
physiological data for the patient, and presentation of that
data to a clinician by a common system. This may allow
clinicians to more fully appreciate the current health of
the patient, and more easily render accurate diagnosis
and treatment of the patient via a single remote patient
management system.

[0008] According to one aspect of the invention, there
is provided a method comprising:

receiving physiological data acquired by measure-
ments taken from the body of a patient from at least
one medical device external to the body of the pa-
tient; and

collecting the physiological data within a device im-
planted within the body of the patient.

[0009] According to a preferred embodiment of the in-
vention, a method is provided wherein communicating
the aggregated physiological data to the remote system
comprises establishing a cellular communication with the
remote system.

[0010] According to a preferred embodiment of the in-
vention, a method is provided wherein communicating
the aggregated physiological data to the remote system
comprises establishing a network communication ses-
sion between the implantable medical device and a wire-
less access point.

[0011] According to a preferred embodiment of the in-
vention, a method is provided further comprising receiv-
ing additional physiological data from a medical device
implanted within the body of the patient; and aggregating
the additional physiological data received from the im-
planted medical device with the physiological data re-
ceived from the external medical devices for communi-
cation to the remote system.

[0012] According to a preferred embodiment of the in-
vention, a method is provided wherein communicating
the aggregated physiological data from the implanted de-
vice to a remote system comprises detecting an activa-
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tion signal; detecting an upload device in response to the
activation signal; and retrieving the aggregated physio-
logical data from a computer-readable medium within the
implanted device; and communicating the aggregated
physiological data to the upload device for communica-
tion to the remote system. According to a preferred as-
pect of the invention, a method is provided wherein de-
tecting the upload device comprises attempting to initiate
a communication session with the upload devices in ac-
cordance with a wireless communication device in re-
sponse to the activation signal.

[0013] According to a preferred embodiment of the in-
vention, a method is provided further comprising present-
ing the aggregated physiological data from the remote
system to a clinician.

[0014] According to a preferred embodiment of the in-
vention, a method is provided wherein communicating
the aggregated physiological data to the remote system
comprises communicating the aggregated physiological
data to the remote system via one or more wireless com-
munication protocols.

[0015] According to a preferred embodiment of the in-
vention, a method is provided, wherein communicating
the aggregated physiological data to the remote system
comprises establishing a cellular communication with the
remote system.

[0016] According to an aspect of the invention, there
is provided a system comprising an implantable device
comprising: at least one medical device external to a pa-
tient’s body and adapted to transmit physiological data
by measurements taken from the patient’s body to a de-
vice implanted in the patient’s body; and a wireless trans-
ceiver to acquire said physiological data acquired by
measurements taken from the patient’s body from said
medical device external to the body of the patient; and a
storage medium to store the physiological data.

[0017] According toapreferred aspect of the invention,
an implantable device is provided, wherein the processor
enters a data acquisition mode in response to an activa-
tion signal, and acquires the physiological data from the
external medical device upon entering the data acquisi-
tion mode.

[0018] According to a preferred embodiment of the in-
vention, an implantable device is provided wherein the
storage medium comprises one of a random access
memory (RAM), a non-volatile random access memory
(NVRAM), an electrically erasable programmable read-
only memory (EEPROM), a flash memory, and a minia-
turized hard drive having a magnetic medium.

[0019] According to a preferred embodiment of the in-
vention, a method and device is provided wherein wire-
less communication protocols comprising at least one of
Bluetooth, IEEE 802.11a, IEEE 802.11b, IEEE 802.11b,
and the HomeRF standard are used to receive an and
data from/to the medical device.

[0020] The details of the embodiments of the invention
are set forth below, by way of example only, with refer-
ence to the accompanying drawings in which:
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FIG. 1 illustrates an example system in which an
implantable data aggregation device within a patient
provides centralized collection and aggregation of
physiological data from external and internal data
sources.

FIG. 2 illustrates the implantable data aggregation
device in communication with a remote patient man-
agement system.

FIG. 3is a block diagram illustrating an example em-
bodiment of the implanted data aggregation device.
FIG. 4 is ablock diagram illustrating an example soft-
ware architecture for controlling operation of the im-
plantable data aggregation device.

FIG. 5 is a flowchart illustrating example operation
of the implantable data aggregation device when col-
lecting and aggregating the physiological data for
the patient.

FIG. 6 is a flowchart further illustrating the operation
of the implantable data aggregation device when
transmitting the aggregated physiological data to the
remote patient management system.

[0021] FIG. 1 illustrates an example system 2 in which
an implantable data aggregation device (IDAD) 4 within
a patient 5 provides centralized collection and aggrega-
tion of physiological data from external and internal data
sources. More specifically, IDAD 4 receives physiological
data from external medical devices (EMDs) 6A-6N, im-
plantable medical devices (IMDs) 8A-8M, or combina-
tions thereof.

[0022] IDAD 4 may be animplantable device dedicated
to the collection and aggregation of physiological data
for patient 5. Alternatively, IDAD 4 may be an implantable
medical device adapted for collection and storage of
physiological data. Accordingly, IDAD 4 and IMDs 8 may
take the form of a variety of implantable medical devices.
One example of an implantable medical device is a pace-
maker. Such a device typically includes at least one pac-
ing and sensing lead for delivery of pacing pulses to a
heart of patient 5. Another example of an implantable
medical device is a pacemaker-cardioverter- defibrillator
("PCD"). Other examples include an implantable brain
stimulator, an implantable gastric system stimulator, an
implantable nerve stimulator or muscle stimulator, anim-
plantable lower colon stimulator (e.g., in graciloplasty ap-
plications), an implantable drug or beneficial agent dis-
penser or pump, an implantable cardiac signal loop or
other type of recorder or monitor, an implantable gene
therapy delivery device, animplantable incontinence pre-
vention or monitoring device, an implantable insulin
pump or monitoring device, and so on. Thus, IDAD 4 may
find wide application in conjunction with almost any ap-
propriately adapted implantable medical device. IDAD 4
and/or IMDs 8 may continuously collect physiologic in-
formation about patient 5 including heart rate, heart rate
variability, blood glucose levels, oxygen saturation, par-
tial pressure of oxygen in the blood, blood pressure, baro-
reflex measures, electrogram morphologies, lung wet-
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ness, and the like.

[0023] Similarly, EMDs 6 may be any of a variety of
external medical devices that generate physiological da-
ta for patient 5. For example, EMDs 6 may include a
variety of patient monitoring devices such as an external
blood pressure monitor, an external heart rate monitor
that measures heart rate and heart rate variability, an
external blood glucose monitor a scale that measures
the weight of patient 5, an electronic questionnaire re-
garding patient symptoms or health status, a Holter mon-
itor, an external EKG or ECG monitor, an external cardiac
signal loop recorder, a temporary cardiac pacing system
having an external pulse generator, and the like. Another
exampleis a continuous positive airway pressure (CPAP)
device or an oxygen delivery system that is often used
with patients suffering from sleep apnea, pulmonary ede-
ma, or other disorders. Such a device may provide a
CPAP therapy or respiratory status to IDAD 4 for aggre-
gation with other physiological data for patient 5.

[0024] Another example is an external device for test-
ing the blood to provide a variety of information, such as
prothrombin time, which may assist in titrating anti-coag-
ulation medication or the current levels of B-type natriu-
retic peptide (BNP), which may aid the diagnosis and
management of congestive heart failure (CHF). Addition-
ally, EMDs 6 may include physiologic variables such as
respiration rate, respiratory gases, blood pressure, heart
rate, ECG and the like collected by an exercise machine
(e.g. atreadmill, stair stepper, stationary bike, etc) during
exercise at home, in a clinician office, or in a gym.
[0025] Consequently, EMDs 6and IMDs 8 may provide
awealth ofinformation related to the status and treatment
of patient 5. In the event IDAD 4 is also a medical device,
it may supplement the collected physiological data with
physiological data measured directly by IDAD 4. In this
manner, IDAD 4 provides a central point for collecting
and aggregating physiological data relating to patient 5.
[0026] IDAD 4 communicates with EMDs 6 via signals
7 in accordance with one or more wireless communica-
tion techniques, such as conventional RF telemetry pro-
tocols used to communicate within implanted medical de-
vices.

[0027] | IDAD 4 may also communicate with EMDs 6
via other wireless communication protocols. One exam-
ple protocol, commonly referred to as Bluetooth, uses
short-range 2.4 GHz radio technology employed to trans-
port data between devices. Other possible protocols in-
clude IEEE 802.11a, 802.11b, and 802.11g, which are
designed for wireless networking. Yet another possible
protocol is HomeRF, which was initially designed for wire-
less communications between devices and appliances
within a home.

[0028] The use of IDAD 4 allows physiological data to
be continuously collected and aggregated over extended
periods of time, regardless of the location of patient 5.
For example, IDAD 4 may collect physiological data from
EMDs 6 while patient 5 is located within his or her home.
IDAD 4 may collect physiological data, for example, while
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patient 5 is asleep. Similarly, IDAD 4 may collect data
while patient 5 visits different clinics, possibly to see dif-
ferent clinicians for different medical purposes. IDAD 4
may, for example, collect physiological data while patient
5 is undergoing a treadmill test at one clinic, and then
later while the patient is connected to a dialysis machine
at a second clinic. Regardless, IDAD 4 collects informa-
tion provided by the external data sources, e.g., EMDs
8 to aggregate comprehensive physiological data for pa-
tient 5.

[0029] IDAD 4 communicates the aggregated physio-
logical data to a remote system or database, e.g., central
patient management system 12, for accesses via a cli-
nician 10. Consequently, clinician 10 need not access a
number of disparate systems to view physiological data
relating to patient 5. In other words, clinician 10 may ac-
cess patient management system 12 to view physiolog-
ical data collected from numerous medical devices,
which may be external medical devices 6, additional im-
planted devices 8, or combinations thereof. Thus, the
techniques described herein may provide a more efficient
mechanism for collection of extensive physiological data
for patient 5 from a variety of data sources, and presen-
tation of that data to a clinician by a common system.
This may allow clinicians to more fully appreciate the cur-
rent health of patient 5, and more easily render accurate
diagnosis and treatment of the patient via the remote
patient management system 12. Accordingly, the inven-
tion may promote physician efficiency and reduce patient
care cost.

[0030] IDAD 4 may use avariety of criteria to determine
when to initiate the transfer of the physiological data to
patient management system. IDAD 4 may, for example,
communicate the collected physiological data periodical-
ly, e.g., every twenty-four hours. Alternatively, IDAD 4
may initiate a data transfer when a threshold amount of
data has been collected, based on the criticality of the
data, based on the period of time elapsed since the data
was acquired, or other suitable algorithms.

[0031] Upon viewing the aggregated data via patient
management system 12, remote clinician 10 may issue
IDAD 4 one or more commands. Specifically, by way of
similar communications to those described above, IDAD
4 may transmit control signals to EMDs 6 and IMDs 8 in
response to communications received from remote pa-
tient management system 12. In this manner, IDAD 4
may not only provide a central point of collection and
aggregation of physiological data, but may provide a cen-
tral point of control over external devices 6. An example
might be the automatic adjustment of CPAP pressures
to titrate sleep apnea treatment.

[0032] FIG. 2illustrates a system 18 in which implant-
able data aggregation device (IDAD) 4 communicates
with remote patient management system 12. IDAD 4
communicates with patient management system 12 via
one or more communication channels. More specifically,
IDAD 4 detects available channels for communicating
with patient management system 12, and establishes
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communication sessions using one or more of the de-
tected channels. IDAD 4 may select one or more of the
detected communication channels based on a variety of
criteria including the nature of the physiological data to
be uploaded, the reliability of each detected channel, the
speed of each detected channel, the cost for using each
detected channel, and the like.

[0033] As one example, IDAD 4 may sense the avail-
ability of local monitor 36, which is typically located near
patient 5 for providing access to patient management
system 12. Local monitor 36 may be located, for example,
within a home or office of patient 5, and may provide one
or more wired communication channels for communicat-
ing with patient management system 12 via network 38.
Local monitor 36 may upload the physiological data to
patient management system 12, or may buffer the data
for subsequent upload determined by a variety of factors,
such as elapsed time since a previous upload, a current
time of day, a manual trigger from patient 5, the amount
of data received, a level of criticality of the data, and the
like.

[0034] IDAD 4 attempts to establish a communication
session 25 with local monitor 36 using a short-range wire-
less communication protocol. IDAD 4 may communicate
with local monitor 36 in accordance with one or more
wireless communication techniques, such as the RF te-
lemetry protocols described above. For example, IDAD
4 and local monitor 36 may utilize conventional RF te-
lemetry communication protocols, Bluetooth, IEEE
802.114a,802.11b, and 802.1 1g, HomeRF, or other wire-
less communications.

[0035] Upon establishing a communication session
with IDAD 4, local monitor 36 provides access to patient
management system 12 via one or more channels. Local
monitor 36 may, for example, provide a wired telephonic
connection 37 to the public switched telephone network
(PSTN) 20 for routing the communication to patient man-
agement system 12 via network 38. Connection 37 may,
for example, comprises a modem for maintaining a dial-
up connection using an analog phone line, and may pro-
vide relatively low-cost, low-speed access to network 38.
Alternatively, or in addition, connection 37 may comprise
a higher-speed communication channel to PSTN 20,
such as an integrated services digital network (ISDN), a
direct subscriber line (DSL), or the like.

[0036] Inaddition, local monitor 36 may provide a high-
speed connection 21 directly to network 38. For example,
local monitor 36 may make use of cable, optical, or other
high-speed access medium for directly coupling IDAD 4
to network 38. Accordingly, local monitor 36 may include
an Ethernet interface for receiving an Ethernet cable, a
coaxial connector for receiving a cable line, and the like.
Local monitor 36 may include routing functionality to sup-
port multiple patients 5, and may include firewall and oth-
er security applications to prevent unauthorized access
of IDAD 4.

[0037] In addition, local monitor 36 may sense the
availability of mobile telephone 30 via link 35, and wheth-
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er cellular communications 23 may be established be-
tween mobile telephone 30 and base station 39. Alter-
natively, or in addition, IDAD 4 may have cellular func-
tionality integrated within for establishing direct cellular
communications 29 with base station 39. Cellular com-
munications 23, 29 may take the form of any one of a
number of conventional wireless communication tech-
nigues. One common technique is code division multiple
access (CDMA) in which multiple communications are
simultaneously conducted over a radio-frequency (RF)
spectrum. Other examples include Global System for Mo-
bile Communications (GSM), which uses narrowband
time-division multiple access for communicating data,
and General Packet Radio Service (GPRS). Base station
controller (BSC) 22 provides an interface between base
station 22 and the public switched telephone network
(PSTN) 20 for routing the physiological data to patient
management system 12 via network 38.

[0038] Furthermore, IDAD 4 may sense the availability
of a wireless access point (AP) 24 for accessing a local
network 26, such as a local area network at the home or
office of patient 5. In particular, IDAD 4 may attempt to
establish a communication session 21 with AP 24 located
relatively near patient 5 using a wireless networking pro-
tocol. Forexample, IDAD 4 may attempt to establish com-
munication session 21 using the IEEE 802.11a, 802.11b,
802.11g protocols, and the like, which are industry stand-
ard protocols for wireless LAN (WLAN) technology. In an
802.1 1b network, for example, two or more wireless
nodes or stations establish communications in the 2.4
Gigahertz (GHz) frequency band. Many 802.1 1b net-
works contain at least one access point 24 that interfaces
wireless and wired LANs. Example access points that
are becoming prevalent are 3Com AirConnect 11Mbps
Wireless LAN Access Point, Lucent ORINOCO AP-1000
11Mbps Wireless Access Point, Cisco Aironet 4800 Ac-
cess Point, and the Linksys Instant Wireless Network Ac-
cess Point.

[0039] Local network 26 may be directly coupled to
network 38 via a high-speed link 27, such as a T1 or a
T3 data link. In this manner, IDAD 4 may establish com-
munications with access point 24 to form a high-speed
communication session with patient management sys-
tem 12 via local network 26 and network 38.

[0040] IDAD 4 may be assigned a unique identifier,
such as alocal or global address according to the Internet
Protocol (IP). Local monitor 36 or access point 24 may
employ a network address translation (NAT) module to
facilitate communications between IDAD 4 and patient
management system 12. These devices may further in-
clude firewall and other security modules to prevent un-
authorized access of IDAD 4.

[0041] FIG. 3isablockdiagramillustrating an example
embodiment of implanted data aggregation device
(IDAD) 4. IDAD 4 includes hermetically sealed enclosure
41 that contains a processor 40, wireless transceiver 44,
and memories 42, 46. Processor 40 controls the opera-
tion of IDAD 4 by executing software instructions 43



9 EP 1 571 976 B1 10

stored within memory 42. Processor 40 may take one of
a variety of forms including an embedded microproces-
sor, an embedded controller, a digital signal processor
(DSP), and the like. Memory 42 may comprise any com-
puter-readable medium suitable for storing instructions.
Although illustrated as a read-only memory (ROM), mem-
ory 42 may take the form of random access memory
(RAM), non-volatile random access memory (NVRAM),
electrically erasable programmable read-only memory
(EEPROM), flash memory, a miniaturized hard drive hav-
ing a magnetic medium, and the like.

[0042] Wireless transceiver 44 receives and transmits
radio frequency signals via antenna 45. In particular,
processor 40 may make use of wireless transceiver 44
for communicating with IMDs 6, EMDs 8, local monitor
36 or access point (AP) 24 according to wireless com-
munication protocols, as described above. IDAD 4 re-
ceives physiological data 47 from IMDs 6 and EMDs 8
via wireless transceiver 44, and stores the physiological
data 47 within memory 46 for subsequent transmission
to patient management system 12. Memory 46 may take
the form of any static memory suitable for storing phys-
iological data 47, such as non-volatile random access
memory (NVRAM), flash memory, a miniaturized hard
drive having a magnetic medium, and the like. The phys-
iologic data 47 may be stored or cleared after download
to patient management system 12.

[0043] FIG. 4 is a block diagram illustrating an exem-
plary software architecture for controlling operation of
IDAD 4. In general, the software architecture depicts a
number of software modules for execution by processor
40. The software modules may include one or more high-
level software applications 52 that carryout functions de-
scribed herein. For example, software applications 52
may communicate with IMDs 6 and EMDs 8 to collect
and aggregate physiological data 47 for patient 5. IfIDAD
4 operates as an implantable medical device, software
applications 52 may control other functions such as de-
livery of pacing pulses, drug delivery, patient monitoring,
and the like. Software applications 52 make use of one
or more drivers 54 that may be included within IDAD 4
to provide interfaces to a wide variety of hardware com-
ponents. Drivers 54 may make use of corresponding
chipsets and other hardware components incorporated
within IDAD 4.

[0044] For example, IDAD 4 may include device 1/0
driver 56 may provide an interface to processor-control-
led hardware, such as pacing circuitry, a drug delivery
pump, and the like. Driver 55 provides an interface for
communicating via protocols, such as conventional RF
telemetry protocols. Driver 58 supports an 802.11 wire-
less communication protocol, such as 802.11a, 802.11b,
or 802.11g. Similarly, driver 60 supports RF communi-
cations according to the Bluetooth protocol. IDAD 4 may
also include driver 62, 64 for supporting cellular commu-
nications according to the code division multiple access
(CDMA) protocol, or the Global System for Mobile Com-
munications (GSM) protocol, respectfully. Software ap-
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plications 52 may invoke network protocols 66 to make
use of these drivers for communication with IMDs 6,
EMDs 8, local monitor 36, and access point 24. Network
protocols 66 may implement at TCP/IP network stack,
for example, to support the Internet Protocol or other
communication protocols. Other protocols may readily
be incorporated within IDAD 4.

[0045] FIG. 5 is a flowchart illustrating example oper-
ation of IDAD 4 when collecting and aggregating physi-
ological data 47 for patient 5. Initially, IDAD 4 may be
placed in a data acquisition mode with an external acti-
vation signal, e.g., by patient 5 or a clinician passing a
magnet proximate the skin of the patient for activating
the device (70). Another potential method for entering
acquisition mode is through tapping of a pattern on the
implanted device. Patient 5 or a clinician may, for exam-
ple, place IDAD 4 into acquisition mode upon completing
a test or other procedure with one of EMDs 6 during a
visit to a hospital or clinic. As another example, patient
5 may place IDAD 4 in acquisition mode each morning
to collect data from EMDs present within his or her home
that may have been monitoring the patient while he or
she slept. In this manner, patient 5 or a clinician may
selectively activate IDAD 4 as needed to acquire data
from internal and external medical devices 8,6. Once ac-
tivated, IDAD 4 begins sensing for EMDs 6, IMDs 8 using
a variety of communication protocols, as described
above (72). IDAD 4 may continue to sense for EMDs 6
and IMDs 8 for a period of time (74). If no devices are
found, IDAD 4 terminates the acquisition mode, thereby
conserving power.

[0046] If a medical device is detected, e.g., one of
EMDs 6 or IMDs 8, IDAD 4 initiates a communication
session with the detected device (76), and acquires phys-
iological data 47 from the detected device (78). IDAD 4
receives the physiological data 47, and stores the data
for subsequent transmission to patient management sys-
tem 12 (79).

[0047] FIG. 6 is a flowchart further illustrating the op-
eration of IDAD 4 when transmitting the aggregated phys-
iological data 47 to patient management system 12. As
described above in reference to FIG. 6, IDAD 4 may be
activated by patient 5 or a clinician, e.g., by the patient
or the clinician passing a magnet proximate the skin of
the patient for activating the device (80). Upon activation,
IDAD 4 not only senses for other medical devices, but
senses for upload devices, e.g., access point 24, local
monitor 36, or cell phone 30, for uploading any aggre-
gated physiological data 47 stored within the device. In
the case of embedded cell phone technology, IDAD 4
may directly initiate a cellular call for uploading the data.
Once activated, IDAD 4 begins sensing for upload de-
vices for uploading the aggregated physiological data 47
using a variety of communication protocols, as described
above (82). IDAD 4 may continue to sense for upload
devices for a period of time (84). If no upload devices are
found, IDAD 4 terminates the acquisition mode to con-
serve power.



11 EP 1 571 976 B1 12

[0048] If an upload device is detected, e.g., one of ac-
cess point 24, local monitor 36, or cell phone 30 or other
device, IDAD 4 initiates a communication session with
the detected upload device (86), and retrieves the phys-
iological data from memory 46 (88). IDAD 4 communi-
cates the aggregated physiological data 47 to the detect-
ed device for patient management system 12 (90).

Claims
1. A method comprising:

receiving physiological data acquired by meas-
urements taken from the body of a patient from
at least one medical device (6A - 6N) external
to the body of the patient; and

collecting the physiological data within a device
(4) implanted within the body of the patient.

2. The method of claim 1, wherein collecting physio-
logical data from the at least one medical device ex-
ternal to a body of a patient includes acquiring, ag-
gregating or storing the physiological data.

3. The method of claim 2, wherein acquiring the phys-
iological data comprises:

entering a data acquisition mode in response to
an activation signal;

detecting the external medical devices upon en-
tering the data acquisition mode; and
acquiring the physiological data from the detect-
ed external medical devices.

4. The method of claim 2 or 3, wherein collecting and/or
communicating physiological data comprises receiv-
ing and/or communicating the physiological data
from/to the external medical device(s) in accordance
with one or more wireless communication protocols.

5. The method of any of the claims 1 to 4, further com-
prising communicating the physiological data to at
least one of a remote system and a database.

6. The method of any of claims 1 to 5, further compris-
ing:

receiving additional physiological data from a
medical device implanted within the body of the
patient; and

collecting the additional physiological data with-
in the implanted device.

7. A system comprising an
comprising :

implantable device

means for acquiring physiological data by meas-

10

15

20

25

30

35

40

45

55

urements taken from a patient’s body;

at least one medical device (6A - 6N) external
to the patient’s body and adapted to transmit
said physiological data to said implantable de-
vice when implanted in the patient’s body; and
a wireless transceiver (44) to acquire said phys-
iological data acquired by measurements taken
from the patient’s body from said medical device
external to the body of the patient; and

a storage medium (42, 46) to store the physio-
logical data.

8. Theimplantable device of claim 7, further comprising
a processor (40) to retrieve the physiological data
and communicate the physiological data to at least
one of a remote system, a data base and a monitor
device.

9. The implantable device of claim 8, wherein the proc-
essor is configured to initiate a wireless communi-
cation session with the external medical devices in
accordance with a wireless communication protocol
upon entering the data acquisition mode.

10. The implantable device of any of the claims 8 or 9,
wherein the processor is configured to receive addi-
tional physiological data from a medical device im-
planted within the body of the patient, and is config-
ured to store the additional physiological data within
the computer-readable medium for communication
to the remote system.

11. The implantable device of any of the claims 8 to 10,
wherein the processor is configured to receive com-
mands from the remote system based on the phys-
iological data, and to deliver medical treatment to
the patient in response to the commands; and/or is
configured to forward the commands to the external
medical device.

12. The implantable device of any of the claims 7 to 11,
further comprising a hermetically sealed housing
(41) containing the wireless transceiver and the stor-
age medium for implantation within the body of the
patient.

Patentanspriiche
1. Verfahren, das umfasst:

Empfangen physiologischer Daten, die durch
am Korper eines Patienten vorgenommene
Messungen erfasst werden, von wenigstens ei-
ner medizinischen Vorrichtung (6A-6N), die sich
aulerhalb des Kérpers des Patienten befindet;
und

Sammeln der physiologischen Daten in einer
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Vorrichtung (4), die in den K&rper des Patienten
implantiert ist.

Verfahren nach Anspruch 1, bei dem das Sammeln
physiologischer Daten von der wenigstens einen
medizinischen Vorrichtung auRerhalb eines Kérpers
eines Patienten das Erfassen, Zusammenfiigen
oder Speichern der physiologischen Daten umfasst.

Verfahren nach Anspruch 2, bei dem das Erfassen
der physiologischen Daten umfasst:

Eintreten in eine Datenerfassungsbetriebsart in
Reaktion auf ein Aktivierungssignal;

Ermitteln der externen medizinischen Vorrich-
tungen beim Eintreten in die Datenerfassungs-
betriebsart; und

Erfassen der physiologischen Daten von den er-
mittelten externen medizinischen Vorrichtun-
gen.

Verfahren nach Anspruch 2 oder 3, bei dem das
Sammeln und/oder Ubermitteln physiologischer Da-
ten das Empfangen und/oder Ubermitteln der phy-
siologischen Daten von/zu der (den) externen me-
dizinischen Vorrichtung(en) in Ubereinstimmung mit
einem oder mehreren Drahtloskommunikationspro-
tokollen umfasst.

Verfahren nach einem der Anspriiche 1 bis 4, das
ferner das Ubermitteln der physiologischen Daten
zu einem entfernten System und/oder einer Daten-
bank umfasst.

Verfahren nach einem der Anspriiche 1 bis 5, das
ferner umfasst:

Empfangen weiterer physiologischer Daten von
einer in den Kdrper des Patienten implantierten
medizinischen Vorrichtung; und
Sammeln der weiteren physiologischen Daten
in der implantierten Vorrichtung.

System mit einer implantierbaren Vorrichtung, das
enthalt:

Mittel zum Erfassen physiologischer Daten
durch Messungen am Kérper eines Patienten;
wenigstens eine medizinische Vorrichtung (6A-
6N) aulRerhalb des Korpers des Patienten, die
die physiologischen Daten an die implantierbare
Vorrichtung senden kann, wenn diese im Kérper
des Patienten implantiert ist; und

einen drahtlosen Sender/Empfanger (44) zum
Erfassen der physiologischen Daten, die durch
am Korper eines Patienten vorgenommene
Messungen erfasst werden, von der medizini-
schen Vorrichtung, die sich auRerhalb des Kor-
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1.

12,

pers des Patienten befindet; und
ein Speichermedium (42, 46) zum Speichern
der physiologischen Daten.

Implantierbare Vorrichtung nach Anspruch 7, die fer-
ner einen Prozessor (40) zum Wiedergewinnen der
physiologischen Daten und zum Ubermitteln der
physiologischen Daten zu einem entfernten System
und/oder einer Datenbank und/oder einer Uberwa-
chungsvorrichtung enthalt.

Implantierbare Vorrichtung nach Anspruch 8, bei der
der Prozessor konfiguriert ist, um eine Sitzung einer
Drahtloskommunikation mit den externen medizini-
schen Vorrichtungen in Ubereinstimmung mit einem
Drahtloskommunikationsprotokoll bei Eingabe der
Datenerfassungsbetriebsart zu beginnen.

Implantierbare Vorrichtung nach einem der Anspru-
che 8 oder 9, bei der der Prozessor konfiguriert ist,
um weitere physiologische Daten von einer in den
Koérper des Patienten implantierten medizinischen
Vorrichtung zu empfangen, und konfiguriert ist, um
die weiteren physiologischen Daten in dem compu-
terlesbaren Medium fiir eine Ubermittlung an das
entfernte System zu speichern.

Implantierbare Vorrichtung nach einem der Anspru-
che 8 bis 10, bei der der Prozessor konfiguriert ist,
um Befehle von dem entfernten System anhand der
physiologischen Daten zu empfangen und um eine
medizinische Behandlung an dem Patienten in Re-
aktion auf die Befehle vorzunehmen; und/oder kon-
figuriert ist, um die Befehle an die externe medizini-
sche Vorrichtung weiterzuleiten.

Implantierbare Vorrichtung nach einem der Anspru-
che 7 bis 11, die ferner ein hermetisch abgedichtetes
Gehause (41) enthalt, das den drahtlosen Sender/
Empfanger und das Speichermedium enthalt, um in
den Korper des Patienten implantiert zu werden.

Revendications

1.

2,

Procédé comportant :

la réception de données physiologiques acqui-
ses par des mesures prises du corps d’'un pa-
tient par au moins un dispositif médical (6A a
6N) a I'extérieur du corps du patient ; et

la collecte des données physiologiques a I'inté-
rieur d'un dispositif (4) implanté a l'intérieur du
corps du patient.

Procédé selon la revendication 1, dans lequel la col-
lecte de données physiologiques par le au moins un
dispositif médical a I'extérieur d’'un corps d’un patient
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inclut I'acquisition, I'agrégation ou la mémorisation
des données physiologiques.

Procédé selon la revendication 2, dans lequel I'ac-
quisition des données physiologiques comporte :

I'entrée dans un mode d’acquisition de données
en réponse a un signal d’activation ;

la détection des dispositifs médicaux externes
lors de I'entrée dans le mode d’acquisition de
données ; et

I'acquisition des données physiologiques parles
dispositifs médicaux externes détectés.

Procédé selon la revendication 2 ou 3, dans lequel
la collecte et/ou la communication de données phy-
siologiques comportent la réception et/ou la commu-
nication des données physiologiques depuis/vers le
ou les dispositifs médicaux externes conformément
aunou plusieurs protocoles de communication sans
fil.

Procédé selon I'une quelconque des revendications
1a4, comportant de plus lacommunication des don-
nées physiologiques a au moins I'un d’'un systéme
distant et d'une base de données.

Procédé selon I'une quelconque des revendications
1 a5, comportant de plus :

la réception de données physiologiques supplé-
mentaires depuis un dispositif médical implanté
a l'intérieur du corps du patient ; et

la collecte des données physiologiques supplé-
mentaires dans le dispositif implanté.

Systéme comportant un dispositif implantable
comportant :

des moyens pour acquérir des données physio-
logiques par des mesures prises a partir du
corps d'un patient ;

au moins un dispositif médical (6A a 6N) a I'ex-
térieur du corps du patient et adapté pour trans-
mettre lesdites données physiologiques audit
dispositif implanté lorsque implanté dans le
corps d’un patient ; et

un émetteur-récepteur sans fil (44) pour acqué-
rir lesdites données physiologiques acquises
par des mesures prises a partir du corps du pa-
tient a partir dudit dispositif médical a I'extérieur
du corps du patient ; et

un support de mémorisation (42, 46) pour mé-
moriser les données physiologiques.

8. Dispositifimplantable selon la revendication 7, com-

portant de plus un processeur (40) pour récupérer
les données physiologiques et communiquer les

10

15

20

25

30

35

40

45

50

55

10.

1.

12

données physiologiques a au moins I'un d’un syste-
me distant, d’'une base de données et d’un dispositif
de surveillance.

Dispositifimplantable selon la revendication 8, dans
lequel le processeur est configuré pour lancer une
session de communication sans fil avec les disposi-
tifs médicaux externes conformément a un protocole
de communication sans fil lors de I'entrée dans le
mode d’acquisition de données.

Dispositifimplantable selon 'une quelconque des re-
vendications 8 ou 9, dans lequel le processeur est
configuré pour recevoir des données physiologiques
supplémentaires depuis un dispositif médical im-
planté a l'intérieur du corps du patient, et est confi-
guré pour mémoriser les données physiologiques
supplémentaires sur le support lisible par ordinateur
pour les communiquer au systéme distant.

Dispositifimplantable selon 'une quelconque des re-
vendications 8 a 10, dans lequel le processeur est
configuré pour recevoir des instructions depuis le
systeme distant d’aprés les données physiologi-
ques, et pour délivrer un traitement médical au pa-
tient en réponse aux instructions, et/ou est configuré
pour renvoyer les instructions au dispositif médical
externe.

Dispositifimplantable selon 'une quelconque des re-
vendications 7 a 11, comportant de plus un boitier
hermétiquement étanchéifié (41) contenant I'émet-
teur-récepteur sans fil et le support de mémorisation
en vue d'une implantation dans le corps du patient.
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