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Description

Field of the Invention

[0001] The present invention generally relates to
medical devices. Specifically, the invention relates to an
interface device implemented to telemetrically and wire-
lessly transmit physiologic and cardiac data obtained
from one or more implantable medical devices (IMDs).
More specifically, the invention relates to an information
remote monitor (IRM) medical device, having data com-
munications with the IMDs and a remote computer/serv-
er that is accessible by Medtronic, Inc. and other care
providers to seamlessly and continuously transfer data
and enable remote monitoring and management of pa-
tients with chronic disease. Preferably, the IRM is placed
in the patient's home/room to access the IMD and trans-
mit stored data via various data transmission schemes
to a remote server or other expert centers.

Background of the Invention

[0002] The present invention relates generally to te-
lemetry systems for uplink and downlink telemetry trans-
mission between at least one implantable medical de-
vice and an IRM. The IRM is implemented to overcome
the problems encountered in providing patient services
that are generally limited to in-hospital operations.
[0003] Priorart methods of reviewing patient data and
conducting clinical follow-ups on patients with one or
more IMDs, requires a patient to go to a clinic or hospital.
Further, if the medical condition of a patient with an IMD
warrants a continuous monitoring or adjustment of the
device, the patient would have to stay in a hospital in-
definitely. Such a continued treatment plan poses both
economic and social problems. Under the exemplary
scenario, as a segment of the population with IMDs in-
creases, many more hospitals/clinics, inlcuding service
personnel will be needed to provide in-hospital service
for the patients, thus escalating the cost of health care.
Additionally, the patients would be unduly restricted and
inconvenienced by the need to either stay in the hospital
or make very frequent visits to a clinic.

[0004] Yet another condition of the prior art practice
requires that a patient visit a clinic center for occasional
retrieval of data from the IMD to assess the operation of
the device and gather patient history for both clinical and
research purposes. Further, if a patient with IMDs is tak-
ing a drug, it is often clinically prudent to monitor the
dose and its impact on the performance of the IMD. Fur-
thermore, the IMD may be adapted to monitor the pa-
tient's drug intake, compliance and effectiveness by di-
rectly measuring the dose of the drug in the patient. Nor-
mally, such data is acquired by having the patient in a
hospital/clinic to download the stored data from the IMD
or by direct examination, such as, for example, a blood
test. Depending on the frequency of data collection, this
procedure of assessing a chronic condition of a patient
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with IMDs may pose serious difficulty and inconven-
ience for patients who live in rural areas or have limited
mobility.

[0005] Current practice in the art involves the use of
an external programming unit for non-invasive commu-
nication with IMDs via uplink and downlink communica-
tion channels associated with the programmers. In ac-
cordance with conventional medical device program-
ming systems, a programming head is used for facilitat-
ing two-way communication between IMDs and the pro-
grammer. In many known implanted IMD systems, a
programming head is positioned on the patient's body
over the IMD side such that one or more antennae within
the head can send RF signals to, and receive RF signals
from, an antenna disposed within the hermetic enclo-
sure of the IMD or disposed within the connector block
of the IMD in accordance with common practice in the
art. As was indicated hereinabove, procedures that re-
quire downlink and uplink using programmers require
that the patient be present at the hospital or clinic. A
programmer of this type is described in more detail in
U.S. Patent No. 5,345,362 issued to Thomas J. Winkler,
entitted PORTABLE COMPUTER APPARATUS WITH
ARTICULATING DISPLAY PANEL.

[0006] In the context of the present invention, pro-
grammers are complicated and expensive units to de-
ploy in patients' homes to implement a highly distributive
chronic patient monitoring and management. Notwith-
standing, more recently, it has been proposed to provide
communication systems for IMDs in which the program-
ming head is eliminated and communication occurs di-
rectly between the IMDs and the programmer located
some distance from the patient. Such programmers still
require the patient to be within telemetry range and
therefore are not compatible with a remote patient man-
agement. Such systems are disclosed in U.S. Patent
No. 5,404,877 to Nolan et al, and U.S. Patent No.
5,113,869 to Nappholz. In the Nappholz patent, in par-
ticular, broadcasting RF signals from an IMD to a pro-
grammer that may be located some feet away from the
patient, is suggested. Such a communication system is
alsodisclosedin U.S. Patent Application SN 09/303,178
for A TELEMETRY SYSTEM FOR IMPLANTABLE
MEDICAL DEVICES, filed April 30, 1999 by Villaseca et
al.

[0007] In the context of remote communication relat-
ing to IMD data transfer and exchange, for example, U.
S. Patent No. 3,769,965 issued to Raddi et al, discloses
amonitor apparatus for implanted pulse generator. Spe-
cifically, a monitor apparatus is disclosed for monitoring
electrical stimulation signals due to either natural or ar-
tificial electrical stimulation of a body part via a commu-
nication link such that the repetition rate of the electrical
stimulation signals can be determined. The monitor ap-
paratus comprises the subsystems: a transducer; a
communication link or network; and a receiver. The
transducer is adapted to sense the electrical stimulation
signals generated either naturally or by an electronic or-
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gan stimulator, such as an implanted cardiac pacer, and
to convert the electrical stimulation signals to audible
signals such as tone bursts. These audible tone bursts
are then transmitted over a communication link such as
the standard telephone network to the receiver located
at a remote telephone station, typically a cardiologist's
office. The receiver is adapted to measure the time in-
terval between received tone bursts. The receiver is fur-
ther adapted to display or indicate to an observer the
time interval between received tone burst. If desired, the
receiver can be adapted to indicate directly the repeti-
tion rate of the stimulation signals. The information is
then utilized by an observer for diagnostic purposes.
The monitor apparatus also includes a test means for
testing the integrity of the apparatus including the trans-
ducer, the communication link and the receiver.

[0008] Further, U.S. Patent No. 3,885,552 issued to
Kennedy discloses a diagnostic method and system for
the detection and transmission of data from a remote
location to a central location.

[0009] U.S. Patent No. 4,142,533 issued to Brownlee
et al, discloses a monitoring system for cardiac pacers.
It discloses a complete system for telemetering and
monitoring the functioning of an implanted pacemaker
as well as controlling the testing of the functions from a
remotely located central facility is disclosed specifically
comprising the provision of capabilities for directly and
simultaneously transmitting from the pacer, electrical
signals indicative of multiple pacer functions, such as,
pacer rate, cell voltage, refractory period, heart rate with
pacer inhibited, R-wave level and sensing margin, sens-
ing circuit and other component failure, cardiac elec-
trode lead break, and hermetic integrity. The indicative
signals are picked up at the patient's location for local
analysis and/or telephonically communicated to a re-
mote central monitoring station. The central station may
control testing of the pacemaker functions by transmit-
ting command signals back telephonically for coupling
through cooperating external and implanted inductanc-
es or magnetically controlled switches to the implanted
pacer circuitry.

[0010] U.S.PatentNo. 5,467,773 issued to Bergelson
et al, discloses cardiac pacing remote monitoring sys-
tem. Remote monitoring of cardiac electrical activity
and/or pacemaker function under extensive control by
personnel at a central station over the operation of a
monitoring instrument at the patient's home, to thereby
reduce reliance on active participation by the patientand
to enhance useful information and suppress undesira-
ble information in the signals transmitted between the
home monitoring unit and the central station.

[0011] U.S. Patent No. 5,626,630 to Markowitz et al,
discloses a medical telemetry system using an implant-
ed passive transponder. The telemetry system includes
a remote monitoring station, a repeater worn externally
by a patient and a quasipassive transponder attached
to a device implanted in the patient. The remote moni-
toring station communicates to the repeater to initiate
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an interrogation routine between the repeater and the
transponder to extract patient condition information from
the implanted device. When the repeater receives the
condition information, it relays it to the remote monitor-
ing station. The transponder is specially designed to op-
erate with an extremely low level of power, less than 1
nW/baud, and to be compatible for attachment to exist-
ing implanted devices. The transponder can operate at
a very high data rate, including a rate of about 100 kbps.
[0012] U.S. Patent No. 5,720,770 to Nappholz et al,
discloses a cardiac stimulation system with enhanced
communication and control capability. Specifically, a
cardiac stimulation system is provided which delivers
long term cardiac therapy without a personal supervi-
sion by a physician. The systemincludes a cardiac stim-
ulation device implanted in a patient and an external de-
vice in constant or periodic communication with the car-
diac device. The external device is used to control the
pacemaker operation. The external device receives up-
dates of the condition of the patient and the operation
of the cardiac device and the therapy provided by the
cardiac device. This information is transmitted by the ex-
ternal device over a standard telephone network which
may consist of hardwired network, a cellular network, or
a combination thereof to a remote control device oper-
ating near the physician and/or a monitoring station
used for monitoring and data logging information from
a plurality of patients. The cardiac device, through the
external device can also communicate directly and ex-
change information with the patient over an RF channel.
Finally, the external device may be provided with ground
position indication system for locating the patient geo-
graphically in an emergency.

[0013] U.S. Patent No. 5,944,659 to Flach et al, re-
lates to architecture for TDMA medical telemetry sys-
tem. A medical telemetry system is provided for collect-
ing the real-time physiologic data of patients (including
ambulatory patients) of a medical facility, and for trans-
ferring the data via RF to a real-time data distribution
network for monitoring and display. The system includes
battery-powered remote telemeters which attach to re-
spective patients, and which collect and transmit (in data
packets) the physiologic data of the patients. The re-
mote telemeters communicate bi-directionally with a
number of ceiling-mounted RF transceivers, referred to
as "VCELLs," using a wireless TDMA protocol. The
VCELLs, which are hardwire-connected to a LAN, for-
ward the data packets received from the telemeters to
patient monitoring stations on the LAN. The VCELLs are
distributed throughout the medical facility such that dif-
ferent VCELLSs provide coverage for different patient ar-
eas. As part of the wireless TDMA protocol, the remote
telemeters continuously assess the quality of the RF
links offered by different nearby VCELLs (by scanning
the frequencies on which different VCELLs operate),
and connect to those VCELLs which offer the best link
conditions. To provide a high degree of protection
against multi-path interference, each remote telemeter
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maintains connections with two different VCELLs at-a-
time, and transmits all data packets (on different fre-
quencies and during different timeslots) to both
VCELLSs; the system thereby provides space, time and
frequency diversity on wireless data packet transfers
from the telemeters. The telemeters and VCELLSs also
implement a patient location protocol for enabling the
monitoring of the locations of individual patients. The ar-
chitecture can accommodate a large number of patients
(e.g., 500 or more) while operating within the transmis-
sion power limits of the VHF medical telemetry band.
[0014] U.S. Patent No. 6,073,046 issued to Pattel et
al, discloses a heart monitor system to enable a medical
facility, after discharge of a cardiovascular patient, to re-
main in contact with the patient. The patient is provided
with a multiple lead EKG terminal spread placed on the
body, and the signals therefrom are collected and trans-
mitted. They are transmitted to a remote central loca-
tion. At the central location, the transmitted EKG data is
analyzed. It is compared with normal EKG signals and
signals captured in time from the same patient as part
of the patient history. The evaluation is done through a
neural network which forms an output signal automati-
cally or through intervention of a cardiologist sending an
alarm condition signal to the patient instructing the pa-
tient to get immediate treatment at the patient's location
or to otherwise go to a specific medical facility. Signal
preparation includes providing EKG signals through a
multiplexer, conversation into a digital data, removal of
bias signals, stabilization of this EKG base line, com-
pression and data transmission through a modulator.
The receive signal is reconstructed to provide an EKG
signal of the patient which is then

evaluated in the neural network. As appropriate, trans-
mitterireceiver repeater stations and synchronous sat-
ellites are used to convey these signals.

[0015] U.S. Patent No. 6,162,180 issued to Miesel et
al discloses a non-invasive cardiac monitoring system
and method with communications interface. Specifical-
ly, a system and method for determining a patient's car-
diac output in a non-invasive manner and transmitting
cardiac output data to a remote host processor, a com-
munications system, or a local output device is dis-
closed. A noninvasive cardiac monitoring approach uti-
lizes an implantable medical device coupled to an oxy-
gen sensor. The oxygen sensor provides venous oxy-
gen saturation data to the implantable medical device.
An oxygen consumption unit produces oxygen con-
sumption data using air exhaled by a patient. A process-
ing unit calculates a cardiac output result in real-time
using the venous oxygen saturation data, the oxygen
consumption data, and arterial oxygen saturation data
assumed to be about 100% or acquired using a sensor
external to the patient. The implantable medical device
may transmit the venous oxygen saturation data to the
processing unit using electromagnetic signals or acous-
tic signals. The implantable medical device may be a
pacemaker, a pacemaker. cardioverter, defibrillator
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(PCD), an oxygen sensing device, or an implantable he-
modynamic monitor. The processing unit may store the
cardiac output data/result for a period of time and/or
communicate the

cardiac output result to the remote host processor sub-
stantially in real-time via a communications interface.
The interface may include a modem, a computer inter-
face, a network interface, or a communications system
interface, for example. The processing unit may com-
municate the cardiac output result to the remote host
processor in an analog, digital or optical form.

[0016] Use of the systems of the prior art may not be
conducive for patients to stay in their home while receiv-
ing a high quality continuous monitoring and clinical
service. In sharp contrast, the IRM of the present inven-
tion is intended to provide means for a patient to transmit
data from their residence to a health care provider and/
or remote server. As will be discussed in the preferred
embodiments herein, the design is focused on making
the process very easy and automated for the patient.
The complete system of the IRM in conjunction with a
server, a web browser and a remote communication
system, allows the patient to stay in their home, thus
reducing patient visits to the physician or the hospital,
while increasing the level of care at a reduced cost.

Summary of the Invention

[0017] The presentinvention relates to a communica-
tions system between one or more implanted devices
(IMDs) in a patient and an associated information re-
mote monitor (IRM) located at a distance from the IMDs
to enable the transmission of physiologic and cardiac
data from at least one of the IMDs.

[0018] In a preferred embodiment the IRM includes
software adapted to communicate with Chronicle(d
which is an implantable hemodynamic monitor. The
Chronicled without limitation, stores trend data in a
large buffer in RAM with resolution ranges from a few
seconds to several minutes, depending on storage time
interval.

[0019] The IRM is implemented to collect patient/
medical device data in a patient's home for transmission
to a remote server or clinician to enable remote and
chronic patient monitoring and management. In the pre-
ferred embodiment the IRM is adapted to download data
from an external pressure reference (EPR) simultane-
ous with downloading data from the Chronicle[Jusing a
wireless telemetry data transfer.

[0020] The IRM is adapted for connection to a PC to
use the PC for data transfer. In the alternate, the PC
may be used to control the IRM and program the im-
planted device thereby implementing the IRM as a pro-
grammer. In the context of the present invention, the
IRM could transfer EPR and Chronicle(] (IMD) data
through the PC to a server or a remote clinical/physician
center. The IRM may also, via a modem and other wire-
less communications media, transfer the data to a serv-
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er or the remote center. In one embodiment, the IRM
utilizes an integral modem to dial a server and transfer
data via FTP, PPP and TC/PIP protocols.

[0021] The IRM includes various structures to pro-
mote ease of use in the home environment. Specifically,
ergonomic structures in combination with user interface
instructions, displays and audible communication make
the IRM a user friendly device for application in the home
environment.

Brief Description of the Drawings

[0022]

Figure 1 shows a diagramiillustrating a program and
the IRM to the present invention, communicating
with one or more implantable medical devices
(IMDs) in a patient.

Figure 2 represents the IRM of the presentinvention
in telemetry communications with an IMD such as
the ChronicleC] and a data transmission scheme.
Figure 3Ais a perspective view of the IRM including
a telemetry antenna.

Figure 3B is a perspective view of the IRM depicting
the various front and back structures of the device.
Figure 4A is a perspective view representing the
back side of the IRM with the antenna in a stored
position.

Figure 4B is a front elevation view of the connection
panel located behind the back panel of the IRM.
Figure 5A is a representation of the engagement
between the IRM and the external pressure refer-
ence (EPR).

Figure 5B represents the engagement of the EPR
with the IRM.

Figure 6 is a block diagram representing the major
components of the IRM and the EPR.

Figure 7 is a simplified block/circuit diagram in ac-
cord with the preferred embodiment of the inven-
tion.

Detailed Description of the Preferred Embodiments of
the Invention

[0023] The present invention relates to the transmis-
sion of physiologic and cardiac data obtained from pref-
erably a Chronicle(d implantable heart monitor to a re-
mote computer or server that is accessible by Medtronic
and other care providers. The data transmitted from a
patient's home or room via transmission methods such
as cellular phone links, LANS, RF links, regular phone
lines, cable modems and the like. The IRM is ergonom-
ically designed for home use and includes a highly sim-
plified but effective user interface to enable the patient
to use the device without assistance from others.

[0024] Although the IRM includes software that is
adaptable to communicate with various types of IMDs,
including but not limited to neural implants, drug delivery
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systems and other medical devices, for the purposes of
this disclosure, the Chronicle[d is considered the IMD
with which data communication and transmission are ef-
fectuated. Chroniclel is a hemodynamic monitor and
includes circuitry for data storage, recovering and
processing of pressure, electrogram, heart rate, core
temperature, and activity data. Triggered events cause
high resolution data collection that is beat to beat for
approximately 18 minutes before and after 6 minutes
post event. There are three types of triggers, including
bradycardia trigger, tachycardia trigger, and patient ac-
tivated trigger. The bradycardia trigger and tachycardia
trigger are automatic, and the patient activated trigger
requires the application of the antenna by placing it at
the IMD's position in the patient's body. In the alternate,
a wireless communication may be implemented using,
for example, various types of RF signals blue tooth or
equivalent.

[0025] Generally, a communication between the IMD
and the IRM could be via direct antenna placement or
telemetrically within a range of a few feet. The IMD may
employ, for example, an elongated antenna which
projects outward from the housing of the IMD as de-
scribed in the cited Villaseca et al application, or may
employ a coil antenna located external the housing.
[0026] Figure 1 is a simplified schematic diagram rep-
resentation of a functional uplink and downlink bi-direc-
tional communication in accordance with the present in-
vention. Specifically, one or more IMDs such as IMD 10,
10" and 10" may be implanted in patient 12. It may also
be possible for the IMDs to have internal communica-
tions, B, B' and B". The IMDs may consist of cardiac
device 10, drug delivery device 10', neurological drug
device 10" and many others as may be needed to pro-
vide the necessary therapy, diagnosis and clinical care
to patient 12.

[0027] IMD 10 is also shown to have wireless com-
munication with programmer 11 via wireless telemetry
line 18". As was discussed hereinabove, any downlink
and uplink operations that implement programmer 11
would require the patient to go to the hospital or clinic.
This is particularly because programmer 11 is rather ro-
bust. Programmer 11 is also expensive and technically
complicated to operate, and is not easily adaptable for
in-home use by patients.

[0028] However, the present invention provides tai-
lored services that parallel some of the operations of
programmer 11 at reduced cost and in user friendly set-
tings For example, programmer 11, after an uplink or
downlink could communicate via communication lines
15 with PC 17 or with a Medtronic server 21 via link 19.
Communication lines 15 and 19 represent, without lim-
itation, amodem, an ISDN line, cable, RF, telephone line
and may also represent a secure intranet, internet, ex-
tranet or World-Wide Web environments to enable data
transmission between programmer 11, PC 17 and serv-
er/computer 21.

Further, using similar data transmission systems, PC 17



9 EP 1 168 960 B1 10

which is in bi-directional data communication with server
21 would enable access to stored data and can transfer
information between them. One aspect of the uplink and
downlink operation, using programmer 11, requires ei-
ther a physician or a technician to be able to operate
programmer 11. External pressure reference EPR13
measures and records barometric pressure which is
necessary for correlation to atmospheric pressure. The
Chronicled is generally used in patients with chronic
CHF, undergoing serial clinical management. It is gen-
erally used to complement existing CHF therapies and
disease management regimens in order to provide pre-
cise therapy management, early intervention by remote
monitoring of impending decompensation and to im-
prove quality of life. In this regard, the use of program-
mer 11 outside the hospital or clinic environment be-
comes highly impractical.

[0029] Referring now to the left side of Figure 1, IRM
20 is shown in data communications with IMD 10. IMD
10 is implanted in patient 12 beneath the patient's skin
or muscle, and is electrically coupled to heart 16 of pa-
tient 12 through pace/sense electrodes and lead con-
ductors, or at least one cardiac pacing lead 14 in a man-
ner known in the art. IMD 10 may represent Chronicle[]
which contains an operating system that may employ a
microcomputer or a digital state machine for timing,
sensing, data storage, recovery and processing of pres-
sure, electrogram, heart rate and other related data, to
thereby monitor the hemodynamic environment.
[0030] IRM 20 includes telemetry hardware and soft-
ware which implement an automatic gain control, for in-
stance AGC algorithm to a low, easier positioning of an-
tenna 18 by patient 12. In an alternate embodiment, a
wireless communication line 18' could also be imple-
mented. For the purposes of the present invention, the
placement of antenna 18 by the patient on IMD 10, with-
out limitation, is considered the preferred procedure to
trigger data transfer or uplink.

[0031] IRM 20 includes ergonomic features that make
it highly compatible for in-home use by a patient. For
example, the upright shape of IRM 20 enables the unit
to sit on a counter or on a nightstand. Further, the user
interface, including a start button, are located in posi-
tions which make them highly accessible to the patient.
As will be discussed hereinbelow, various aspects of the
design of IRM 20 make it highly adaptable for home use.
Further, IRM 20 and EPR 24 are adapted to transfer time
stamped long term barometric pressure data to enable
correction of cardiac pressure readings due to baromet-
ric pressure uplinked from Chronicled, (IMD 10) to IRM
20.

[0032] EPR 24 is generally carried by patient 12 or a
belt implement 32 or is kept in close proximity to patient
12. EPR 24 is used to derive reference pressure data
for use in combination with absolute pressure derived
from Chronicle[1(IMD 10). Various embodiments of this
device are disclosed in U.S. Patent No. 6,152,885 is-
sued to Taepke. Similarly, U.S. Patent No. 5,810,735 to
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Halperin et al, discloses external patient reference sen-
sors of internal sensors.

[0033] Referring to Figure 2, IRM 20 is shown in te-
lemetry communication with Chronicle(] IMD 10. Gen-
erally, cardiac data is transmitted to IMD 10 via lead 14
as described hereinabove. During an uplink or a down-
link session, telemetry communication is established
between IMD 10 and IRM 20. Communication could be
via antenna 18 or wireless communication such as RF
signals 18' as is discussed hereinbelow. Patient 12 trig-
gers an uplink session by installing EPR 24 in a desig-
nated slot and push the start button. The microcontroller
in IRM 20 will look for EPR 24 and if it confirms the ex-
istence of EPR 24 it will start downloading barometer
data into IRM 20. Thereafter, telemetry is enabled and
data will start being transmitted from IMD 10. When all
the data from IMD 10 is telemetered down, then IRM 20
will try to transmit the data out via transmission line 26
which may include a phone line, a cable modem, an ISD
line, a cable or equivalent wireless data transmission
system to transfer the data to server 30.

[0034] Referring now to Figure 3A, a perspective view
of IRM 20 is shown with antenna 18, which antenna
should be placed at the implant position to enable te-
lemetry link in accordance with one embodiment of the
present invention.

[0035] Figure 3B is a perspective drawing represent-
ing the various structures of IRM 20. Specifically, IRM
20 includes back panel 40 with support cradles attached
externally thereof. Support cradles 50 enable to secure-
ly stow antenna 18 when not in use. Further, aperture
52 is designed to allow easy movement and access for
cords and wires to connect to a panel behind back panel
40. Support structure 42 separates back panel 40 and
front structure 44. In addition to providing stability to IRM
20, support structure 42 may be used to store the cord
of antenna 18. Structure 44 represents the side panels
that connect the back panels via support structure 42 to
the front panel which includes panel 46 and interface
panel 48. Top structure of IRM 20 includes slot 54 fitted
for installing EPR 24 in position to download information
into IRM 20. Button 56 is a push down start button that
a patient or an operator needs to push in order to initiate
the operations of IRM 20.

[0036] Referring now to Figures 4A and 4B, IRM 20
shown with antenna 18 in stowed position in support cra-
dle 50. The power cord for antenna 18 is shown pulled
through aperture 52 and disposed frontally at panel 40.
Figure 4B shows power panel 60 which is disposed be-
hind panel 40. Power panel 60 includes power plug 62
to which a power cord could be attached to supply power
to the IRM. Serial port 64 is implemented to connect the
IRM 20 to PC 27, for example (See Figure 1 or Figure
2). Telephone connections 66 may be used to connect
to a telephone jack and optionally a caller ID box in com-
munication with an answering machine and a telephone.
Dialing sequence switch 68 is placed in either a stand-
ard position which is up, or to dial a special number,
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down.

[0037] Figure 5A shows EPR 24 poised on top of slot
54 which it must engage to enable download of baro-
metric pressure used for correlation to atmospheric
pressure from EPR 24 to IRM 20.

[0038] Figure 5B shows EPR 24 positioned/engaged
in slot 54 to download barometric data into IRM 20.
[0039] Figure 6 is a block diagram representing the
various components in accordance with the present in-
vention. Specifically, main microcontroller 72 is an op-
erable electric communication with EPR interface 74.
EPR interface 74 is located in slots 54 to enable engage-
ment between EPR 24 and IRM 20. Further, telemetry
board 70 is in electrical communication with main micro-
controller 72. In addition, telemetry board 70 is connect-
ed to flexible antenna 18. As discussed hereinabove,
when antenna 18 is placed on implantable medical de-
vice such as Chronicle[], telemetry communication is
established. Through this communication, data con-
tained in IMD 10 is transferred to IRM 20. Further, main
microcontroller 72 is connected to a power supply and
modem 78 or equivalent. User interface LED buttons 48
operate via main microcontroller logic as will be dis-
cussed hereinbelow.

[0040] Reviewing microcontroller 72 in more detail in
Figure 7,. EPR serial, interface 74 is in operable data
communication with microcontroller 72 and EPR con-
nector 80. It should be noted that EPR connector 80 is
disposed in slots 54 (See Figure 5A) to engage EPR 24.
Microprocessor 81 is connected to telemetry circuit 82
which in turn is connected to antenna 18. Clocks 86 and
88 run various functions of microcontroller 81. Further,
internal LED are represented by block 84. Microcontrol-
ler 72 is in operable electrical and data communication
with microcontroller 81 and clock 88. Further, microcon-
troller 72 is in data and operable electrical communica-
tion with modem 78 which in turn is connected to phone
jacks 66. Power supply for microcontroller 72 includes
voltage regulator 83 that regulates modem, memory and
the user interface, and voltage regulator 85 which reg-
ulates telemetry and related circuits. The system is
adapted to use a twelve volt DC as a power supply. User
interface 90 includes front panel LEDs, buttons, speak-
ers and beepers, in addition to LCDs. The LCD could
provide a graphic LCD display and actual text. The LCD
may also have multilingual programmable text, includ-
ing help instructions. Data bus 98 sends data out to
memory 94. Similarly, data is sent out to EEPROM 96
via data bus 98. Clock 92 runs microcontroller 72.
[0041] Functionally, IRM 20 of the present invention
could be used as an interface to transfer medical device
information via the known wireless communication sys-
tems, patient data to remote location for review in chron-
ic monitoring. IRM 20 operates in conjunction with EPR
24. EPR 24 is generally worn by the patient or kept in
close proximity to monitor environment of biometric
pressure.

[0042] In the preferred embodiment, IRM 20 is con-

10

15

20

25

30

35

40

45

50

55

nected to a power outlet via connection 62. IRM 20 may
also be connected to a telephone line via telephone con-
nection 66, but this connection is not necessary for the
IRM to work properly.

[0043] Assuming that IRM 20 is connected to a tele-
phone line, a dialing sequence switch should be placed
in the right setting. Most homes would use a standard
sequence with switch 68 in an up position. When IRM
20 is connected to a power outlet, a green power light
on interface panel 48 will come on. This green light is
an indication that IRM 20 is on. EPR 24 is placed in slot
54 on top of IRM 20. The patient would then place an-
tenna 18 over IMD 10. While holding antenna 18 over
IMD 10, the patient would push start button 56 on top of
IRM 20. Thereafter, a green LED will blink indicating that
IRM 20 is gathering information from EPR 24 and IMD
10. When data transmission is complete the light will
stop blinking and a second green light will come on. The
second green light will start to blink when IRM 20 is
transferring data to the remote station. Subsequently,
when IRM 20 is done sending information, the second
light will turn off and two or more beeps will sound. The
patient then will remove EPR 24 from IRM 20 and wear
it as a pager or keep it in the vicinity until it is time to use
IRM 20 again.

[0044] The preceding specific embodiments are illus-
trative of the practice of the invention. It is to be under-
stood, therefore, that other expedients known to those
of skill in the art or disclosed herein may be employed
without departing from the invention or the scope of the
appended claims. It is therefore to be understood that
within the scope of the appended claims, the invention
may be practiced otherwise than as specifically de-
scribed, without actually departing from the scope of the
present invention.

Claims

1. Aremote medical data transfer system in which da-
ta from one or more implanted medical devices
(10,10', 10") in a patient is transferred to a remote
server or physician, the data transfer system com-
prising:

an information remote monitor (20) in wireless
communication with the one or more implanted
medical devices (10,10', 10");

an external pressure reference (24) containing
long term barometric pressure data; and

a data transfer medium in operable communi-
cations with the information remote monitor
(20);

said information remote monitor (20) having
engagement means to download said barometric
data from the external pressure reference (24) and
furtherimplementing the wireless communication to



13 EP 1 168 960 B1 14

uplink the one or more implanted medical devices
(10,10', 10") to transfer patient data in real time and
to thereby integrate the patient data and the exter-
nal pressure reference (24) for transmission to the
remote server or physician via said data transfer
medium.

The data transfer system of claim 1 wherein said
information remote monitor (20) includes telemetry
hardware and software and promotes ease of use
by the patient.

The data transfer system of claim 1 wherein said
information remote monitor (20) includes an integral
modem to dial a server and transfer medical/patient
data via FTP, PPP and TC/PIP protocols.

The data transfer system of claim 1 wherein said
external pressure reference (24) engages said in-
formation remote monitor (20) via a docking port to
allow data from the external pressure reference (24)
to be downloaded.

The data transfer system of claim 4 wherein said
docking port is adapted to accept and cradle said
external pressure reference (24) for ease of use by
the patient.

The data transfer system of claim 1 wherein said
information remote monitor (20) includes ergonom-
ic structures.

The data transfer system of claim 1 wherein said
information remote monitor (20) includes a user in-
terface system including visual displays, tones and
correlated graphics.

Patentanspriiche

1.

Datenferniibertragungssystem fir medizinische
Daten, bei dem Daten von einer oder mehreren im-
plantierten medizinischen Vorrichtung(en) (10, 10',
10") in einem Patienten an einen entfernten Server
oder Arzt Ubertragen werden, wobei das Daten-
Ubertragungssystem aufweist:

ein Ferninformationsiiberwachungsgerat bzw.
einen Ferninformationsmonitor (20), der in ka-
belloser Verbindung steht mit der einen oder
den mehreren implantierten medizinischen
Vorrichtung(en) (10, 10", 10");

eine externe Druckreferenz (24), die langfristi-
ge barometrische Druckdaten enthalt;

und ein Dateniibertragungsmedium, das in be-
triebsbereiter Kommunikation mit dem Fernin-
formationsmonitor (20) steht;
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wobei der Ferninformationsmonitor (20) Ein-
griffsmittel aufweist, um die barometrischen Daten
von der externen Druckreferenz (24) herunterzula-
den und ferner die kabellose Kommunikation aus-
zuflihren, um die eine oder mehreren implantierte
(n) medizinische(n) Vorrichtung(en) (10, 10", 10")
anzusprechen bzw. zu verbinden, um Patientenda-
ten in Echtzeit zu Ubertragen und um dabei die Pa-
tientendaten und die externe Druckreferenz (24)
zur Ubermittlung zum entfernten Server oder Arzt
Uber das Dateniibertragungsmedium zusammen-
zufassen.

2. Datenlbertragungssystem nach Anspruch 1, bei
dem der Ferninformationsmonitor (20) Telemetrie-
Hardware und - Software aufweist und eine leichte
Benutzung durch den Patienten fordert.

3. Datenlbertragungssystem nach Anspruch 1, bei
dem der Ferninformationsmonitor (20) ein integrier-
tes Modem aufweist, um einen Server anzuwahlen
und medizinische Daten/Patientendaten Uber
FTP-, PPP- und TCP/IP-Protokolle zu tibertragen.

4. Datenlbertragungssystem nach Anspruch 1, bei
dem die externe Druckreferenz (24) in den Fernin-
formationsmonitor (20) Uber eine Anschlussstelle
eingreift, um das Herunterladen von Daten von der
externen Druckreferenz (24) zu erlauben.

5. Datenlbertragungssystem nach Anspruch 4, bei
dem die Anschlussstelle ausgebildet ist, um die ex-
terne Druckreferenz (24) zur leichten Benutzung
durch den Patienten aufzunehmen und festzuhal-
ten.

6. Datenlbertragungssystem nach Anspruch 1, bei
dem der Ferninformationsmonitor (20) ergonomi-
sche Strukturen aufweist.

7. Datenlbertragungssystem nach Anspruch 1, bei
dem der Ferninformationsmonitor (20) ein Benut-
zerschnittstellensystem mit sichtbaren Anzeigen,
Toénen und korrelierten Grafiken, aufweist.

Revendications

1. Un systeme de transfert de données médicales a
distance, dans lequel des données en provenance
d'un ou plusieurs dispositifs médicaux implantés
(10, 10', 10") chez un patient sont transférées a un
serveur ou a un meédecin installé a distance, le sys-
teme de transfert de données comprenant :

un dispositif de contréle des informations a dis-
tance (20) en communication sans fil avec le
un ou les plusieurs dispositifs médicaux im-
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plantés (10, 10', 10") ;

une source de référence de pression externe
(24) contenant des données de pression baro-
meétriques a long terme ; et

un moyen de transfert de données en commu-
nication opérationnelle avec le dispositif de
contrdle des informations a distance (20) ;
ledit dispositif de contréle des informations a
distance (20) étant pourvu de moyens de bran-
chement pour télécharger lesdites données ba-
rométriques a partir de la source de référence
de pression externe (24) et mettant en outre en
oeuvre la communication sans fil afin de relier
en liaison montante le un ou les plusieurs dis-
positifs médicaux implantés (10, 10", 10") afin
de transférer les données relatives au patient
en temps réel et afin d'intégrer de ce fait les
données relatives au patient et la source de ré-
férence de pression externe (24) pour les trans-
mettre au serveur ou au médecin a distance par
le biais dudit moyen de transfert de données.

Le systeme de transfert de données selon la reven-
dication 1, dans lequel ledit dispositif de contrdle
des informations a distance (20) comprend un ap-
pareil et un logiciel de télémétrie et favorise la faci-
lité d'utilisation de la part du patient

Le systeme de transfert de données selon la reven-
dication 1, dans lequel ledit dispositif de controle
des informations a distance (20) comprend un mo-
dem intégré pour établir la communication avec un
serveur et transférer des données médicales / rela-
tives au patient par le biais d'un protocole FTP, PPP
et TC/PIP.

Le systeme de transfert de données selon la reven-
dication 1, dans lequel ladite source de référence
de pression externe (24) se met en relation avec
ledit dispositif de contréle des informations a dis-
tance (20) par le biais d'un port de connexion afin
de permettre aux données en provenance de la
source de référence de pression externe (24) d'étre
téléchargées.

Le systeme de transfert de données selon la reven-
dication 4, dans lequel ledit port de connexion est
adapté pour accepter et pour synchroniser ladite
source de référence de pression externe (24) pour
faciliter I'utilisation de la part du patient.

Le systeme de transfert de données selon la reven-
dication 1, dans lequel ledit dispositif de contrdle
des informations a distance (20) comprend des
structures ergonomiques.

Le systeme de transfert de données selon la reven-
dication 1, dans lequel ledit dispositif de contréle
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des informations a distance (20) comprend un sys-
teme d'interface utilisateur comprenant des afficha-
ges visuels, des couleurs et des graphiques corré-
Iés.



\\ - "R
i\ W) 85
= ((&\‘\y D - «

1



EP 1 168 960 B1

18’

|

(@]
M

~
& )
R
.
“ 2(\.».l|! >

¢
M

FIG. 2

11



20

EP 1 168 960 B1

\

N

FIG. 3A

12






EP 1 168 960 B1




EP 1 168 960 B1

24

48
|
‘.
\\/\j
| 46

FIG. SA

15



EP 1 168 960 B1

FIG. 5B

16

e

46



Telemetry
Board

Fiexible
Antenna

EP 1 168 960 B1

EPR

24

EPR Interface
(Micro RS—-232 Port)

Main Micro

User
Interfoce
-LED’s
—~Buttons

48

FIG. ©

17

72

78

Modem

Power
Supply




EP 1 168 960 B1

]
m §}in3.)
! ad
N. .O— L " /Anpuierey 10ydopy
" oM
_ xu J0AZ1
o =
.
v LL
4]
i T T i E/
SNH J.. Js)lonuo) sng v/ mmb wmo.mm« e
I (g1 xx) Aiowep [PU3G K= = Jnia
i '8 | B2 7 /W3QON
! wosbosd ysoj4 .
o [_d3ISNWYL VIV : 2o0Lo10
1| aaopayup sasp | O 10USS _o:aw h_n_m
™| wayshs bunjosadg | WM |1 = lopauuo)) 99
WOYd33| |AKiowap pnpups P —a 18~ ¥ "
N N \ ﬁ /..a ........... 1
[4;] 1 i 08
% v I A N jog m
omn/.\“_y 90DJIdU] Jas() _ %90[) : —{ %00
_/F Jadasg | ! ag S| I pnangy g /v
' J1ayoads | | 8d T_ 0/1 Aipawaja) m ' c
' ' (s)an Loo——=====1 98
! " _ 1
' an suopng | ¥8 :
' ]
| S0 |y 8 ynou)
' [3uog juoij} | fnawa)p)

81

18



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

EHA

IPCH XS
CPCHRF
R 54X
Hfth 237 STk
EIN-E 22

BE@®F)

EYEEZEBRENEE (IRM ) SERERPRBBEETREHFEUE
EREZEENE. E4mME , IRMEBRBAIEHSE (EPR) MiE
ARESTIRE (IMD) ( {Ei& A Chroniclec ) %R , AT ZRERER
SBRFMERPOLGHITELE , BUMTE, IRMAATLENERTIT
ZIMDH E#EEEPRES U TH S EEWE AR E K B ChroniclecskIMDH)
DIEE R, IRMABARITEZEZIPC , HHPCH LZHIRMIITIEE,
HEERARED , PCTHTHEEMNRM , BIZHEWebHIMERSEH
FRGSERERME, IRMAIFAERBGFERKRITRSSHED

FTP , PPPHITC / PIPIhEM B EHIE. RMEBEEERECHANFS
ABEIEZHRRNGSE  SEsERMEAENAFRE , £825

—-
oif

113

EFRMEEE (IRM ) BI7iR%E

i

EP1168960B1
EP2001906960
e PN
XEAHRF, INC.
XHHRF , INC.

CHRISTOPHERSON MARK A
TAPP GARY A

MALEWICZ ANDRZEJ M
SCHMALZ BRIAN P
KOPISCHKE TROY D

CHRISTOPHERSON, MARK, A.
TAPP, GARY, A.

MALEWICZ, ANDRZEJ, M.
SCHMALZ, BRIAN, P.
KOPISCHKE, TROY, D.

A61B5/00

patsnap

AFF ()R 2004-10-06

RiEHR 2001-02-02

A61B5/0002 A61B2560/0257 Y10S128/903 Y10S128/904

60/180285 2000-02-04 US

EP1168960A1

Espacenet

REBEMRERZFURETERDERETT BE,



https://share-analytics.zhihuiya.com/view/67b2b49d-5ac5-4e23-89ba-ef6e4ee90935
https://worldwide.espacenet.com/patent/search/family/022659891/publication/EP1168960B1?q=EP1168960B1

