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Description

FIELD OF THE INVENTION

[0001] This invention relates to Holter-type monitor
systems and, in particular embodiments, to devices and
methods for Holter-type monitoring of an analyte sensor
to determine a characteristic, of a body.

BACKGROUND OF THE INVENTION

[0002] Over the years, bodily characteristics have
been determined by obtaining a sample of bodily fluid.
Forexample, diabetics often test for blood glucose levels.
Traditional blood glucose determinations have utilized a
painful finger prick using a lancet to withdraw a small
blood sample. This results in discomfort from the lancet
as it contacts nerves in the subcutaneous tissue. The
pain of lancing and the cumulative discomfort from mul-
tiple needle pricks is a strong reason why patients fail to
comply with a medical testing regimen used to determine
a change in characteristic over a period of time. Although
non-invasive systems have been proposed, or are in de-
velopment, none to date have been commercialized that
are effective and provide accurate results. In addition, all
of these systems are designed to provide data at discrete
points and do not provide continuous data to show the
variations in the characteristic between testing times.
[0003] A variety of implantable electrochemical sen-
sors have been developed for detecting and/or quantify-
ing specific agents or compositions in a patient’s blood.
For instance, glucose sensors have been developed for
use in obtaining an indication of blood glucose levels in
a diabetic patient. Such readings are useful in monitoring
and/or adjusting a treatment regimen which typically in-
cludes the regular administration of insulin to the patient.
Thus, blood glucose readings improve medical therapies
with semi-automated medication infusion pumps of the
external type, as generally described in U.S. Patent Nos.
4,562,751; 4,678,408; and 4,685,903; or automated im-
plantable medication infusion pumps, as generally de-
scribed in U. S. Patent No. 4,573,994. Typical thin film
sensors are described in commonly assigned U. S. Pat-
ent Nos. 5,390,671; 5,391,250; 5,482,473; and
5,586,553. See also U. S. Patent No. 5,299,571.
However, the monitors for these continuous sensors pro-
vide alarms, updates, trend information and require so-
phisticated hardware to allow the user to program the
monitor, calibrate the sensor, enter data and view data
in the monitor and to provide realtime feedback to the
user. This sophisticated hardware makes it most practical
for users that require continuous monitoring with feed-
back to maintain tight control over their conditions. In
addition, these systems require the user to be trained in
their use, even if to be worn for short periods of time to
collect medical data which will be analyzed later by a
doctor.

[0004] Doctors often need continuous measurements
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of a body parameter over a period of time to make an
accurate diagnosis of a condition. For instance, Holter
monitor systems are used to measure the EKG of a pa-
tient’s heart over a period of time to detect abnormalities
in the heart beat of the patient. Abnormalities detected
in this manner may detect heart disease that would oth-
erwise go undetected. These tests, while very useful are
limited to monitoring of biomechanical physical changes
in the body, such as a heart beat, respiration rate, blood
pressure or the like.

[0005] European Patent Application Publication No.
EP0880936 (Koji Akai) discloses a system for remotely
monitoring the current location and physical condition of
a specific person on a real time basis. Monitored physical
parameters include blood glucose level, which is detect-
ed in a non-invasive manner and continuously/intermit-
tently communicated to a remote central unit.

[0006] US PatentNo. 5,569,186 (MiniMed Inc) disclos-
es a closed loop infusion pump system with a removable
glucose sensor. The infusion pump system includes a
removable in vivo glucose sensor for monitoring glucose
concentration levels in a patient. The sensor signals an
infusion pump to deliver a selected medication to the pa-
tient.

SUMMARY OF THE DISCLOSURE

[0007] Itis an object of an embodiment of the present
invention to provide animproved Holter-type monitor sys-
tem with an analyte sensor set and monitor connection
device, which obviates for practical purposes, the above
mentioned limitations. The monitor system according to
the invention is defined in claim 1.

[0008] According to the invention, a Holter-type mon-
itor system includes a remotely located data receiving
device, an analyte sensor for producing signal indicative
of a characteristic of a user, and a Holter-type recording
device, the Holter-type recording device includes a hous-
ing, a sensor connector, a processor, a data port and a
switch. The sensor connector receives the produced sig-
nals from the analyte sensor. The processor is coupled
to the sensor connector and stores the signals from the
analyte sensor for delivery to the remotely located data
receiving device. The download data port of the Holter-
type recording device is coupled to the processor for
downloading the stored signals to the remotely located
data receiving device through the data port. In preferred
embodiments, the data receiving device is a character-
istic monitor. However, in other embodiments, the data
receiving device is a data receiver that provides data to
another device, an RF programmer, a medication deliv-
ery device (such as an infusion pump), or the like. In
particular embodiments, the data port of the Holter-type
recording device downloads the stored signals by radio
frequencies, infrared emissions, or the like. Additional
embodiments may include data storage memory and in-
terface controls.

[0009] In particular embodiments, the analyte sensor
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is an implantable, percutaneous or skin surface analyte
sensor, and the sensor connector of the Holter-type re-
cording device includes a cable that is connected to the
implantable, percutaneous or skin surface analyte sen-
sor. Also, the analyte sensor can be configured for a wired
connection to a characteristic monitor, and the sensor
connector of the Holter-type recording device is formed
to connect to the configured analyte sensor. Still further
embodiments of the Holter-type recording device include
a receiver to receive data and instructions from the re-
motely located data receiving device, or the like.

[0010] Embodiments of the Holter-type recording de-
vice may include a bio-compatible adhesive to secure
the housing to a skin surface of the user. Preferably, the
housing of the Holter-type recording device is less than
about 38 mm (1.5 inches) in diameter by 6,4 mm (0.25
inches) thick. In addition, the housing is resistant to fluids
when immersed in a fluid, and operable in a temperature
range of 0°C to 50 °C. The Holter-type recording device
may also include a power source that has an operable
life of at least 2 weeks.

[0011] Other features and advantages of the invention
will become apparent from the following detailed descrip-
tion, taken in conjunction with the accompanying draw-
ings which illustrate, by way of example, various features
of embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A detailed description of embodiments of the
invention will be made with reference to the accompany-
ing drawings, wherein like numerals designate corre-
sponding parts in the several figures.

Fig. 1 is a is a perspective view illustrating a subcu-
taneous sensorinsertion set and Holter-type monitor
device embodying the novel features of the inven-
tion;

Fig. 2is an enlarged longitudinal vertical section tak-
en generally on the line 2-2 of Fig. 1;

Fig. 3is anenlarged longitudinal sectional of a slotted
insertion needle used in the insertion set of Figs. 1
and 2;

Fig. 4 is an enlarged transverse section taken gen-
erally on the line 4-4 of Fig. 3;

Fig. 5 is an enlarged transverse section taken gen-
erally on the line 5-5 of Fig. 3;

Fig. 6 is an enlarged fragmented sectional view cor-
responding generally with the encircled region 6 of
Fig. 2; and

Fig. 7 is an enlarged transverse section taken gen-
erally on the line 7-7 of Fig. 2.

Fig. 8 is a simplified block diagram of a Holter-type
monitoring device in accordance with an embodi-
ment of the present invention.

Fig. 9 is a perspective view of a Holter-type monitor
device and a download activation device in accord-
ance the embodiment shown in Fig. 8.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] As shown in the drawings for purposes of illus-
tration, the invention is embodied in a Holter-type monitor
system coupled to a subcutaneous implantable analyte
sensor set to provide continuous data recording of the
sensor readings for a period of time. The recorded data
then being later downloaded to another data processing
device to determine body characteristic data over a pe-
riod of time. In preferred embodiments of the present
invention, the analyte sensor set and Holter-type monitor
system are for determining glucose levels in the blood
and/or bodily fluids of the user without the use of, or ne-
cessity of, complicated monitoring systems that require
user training and interaction. However, it will be recog-
nized that further embodiments of the invention may be
used to determine the levels of other analytes or agents,
characteristics or compositions, such as hormones, cho-
lesterol, medications concentrations, viral loads (e.g.,
HIV), or the like. In other embodiments, the Holter-type
monitor system may also include the capability to be pro-
grammed to take data at specified time intervals or cali-
brated using aninitial datainputreceived from an external
device. The Holter-type monitor system and analyte sen-
sor are primarily adapted for use in subcutaneous human
tissue. However, still further embodiments may be placed
in other types of tissue, such as muscle, lymph, organ
tissue, veins, arteries or the like, and used in animal tis-
sue. The analyte sensors may be subcutaneous sensors,
transcutaneous sensors, percutaneous sensors, sub-
dermal sensors, skin surface sensors, or the like. Em-
bodiments may record sensor readings on an intermittent
or continuous basis.

[0014] The Holter-type monitor system 1, in accord-
ance with a preferred embodiment of the present inven-
tion includes a subcutaneous analyte sensor set 10, and
a Holter-type recorder 100. The subcutaneous analyte
sensor set 10 utilizes an electrode-type sensor, as de-
scribed in more detail below. However, in alternative em-
bodiments, the analyte sensor set may use other types
of sensors, such as chemical based, optical based or the
like. In further alternative embodiments, the sensors may
be of a type that is used on the external surface of the
skin or placed below the skin layer of the user. Preferred
embodiments of a surface mounted analyte sensor would
utilize interstitial fluid harvested from the skin.

[0015] The Holter-type recorder 100 generally in-
cludes the capability to record and store data as it is re-
ceived from the analyte sensor 10, and then includes
either a data port or wireless transmitter for downloading
the data to a data processor 200, computer, communi-
cation station, or the like for later analysis and review.
However, in alternative embodiments, the Holter-type re-
corder 100 may include a receiver, bi-directional data
port, or the like, to facilitate two-way access between the
Holter-type recorder 100 and a data processor 200, com-
puter, communication station, or the like, for initial cali-
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bration and test of the analyte sensor set 10. The data
processor 200, computer, or the like, utilizes the recorded
data from the Holter-type recorder 100 to determine the
characteristic history. Still further embodiments of the
Holter-type recorder 100 have and use an input port for
direct (e.g., wired) connection to a programming or data
readout device and/or be used for calibration of the an-
alyte sensor set 10. Preferably, any port would be water
proof (or water resistant) or include a water proof remov-
able cover. The Holter-type recorder can transmit the da-
ta by wire, or wireless signals including infrared frequen-
cies, optical frequencies, audio frequencies, hyper-audio
frequencies, ultrasonic frequencies, RF frequencies, or
the like.

[0016] The purpose of the Holter-type monitor system
1 is to provide for better data recording and testing for
various patient conditions utilizing continuous or near
continuous data recording. In alternative embodiments,
the data recording may be on an intermittent basis with
the data being collected at predetermined periods of time
ranging from minutes to hours. In addition, it is desired
to utilize a relatively simple and inexpensive recording
device that does not require patient interaction and is
easily suited to just record sensor data. This obviates the
need for an elaborate monitoring device.

[0017] The Holter-type monitor system 1 also removes
inconvenience by separating the complicated monitoring
process electronics into two separate devices; a Holter-
type recorder 100, which attaches to the analyte sensor
set 10; and a data processor 200, computer, communi-
cation station, or the like, which contains the software
and programming instructions to download and evaluate
data recorded by the Holter-type recorder 100. This pro-
vides several advantages over wire connected devices.
For instance, the user can more easily conceal the pres-
ence of the monitor system 1, since a wire will not be
visible (or cumbersome), with clothing. In addition, the
use of multiple components (e.g., recorder 100 and data
processor 200, computer, communication station, or the
like) facilitates upgrades or replacements, since one
module, or the other, can be modified or replaced without
requiring complete replacement of the monitor system 1.
Further, the use of multiple components can improve the
economics of manufacturing, since some components
may require replacementon a more frequentbasis, sizing
requirements may be different for each module, there
may be different assembly environment requirements,
and modifications can be made without affecting the oth-
er components.

[0018] The Holter-type recorder 100 takes raw analyte
sensor data, such as glucose data or the like, from the
subcutaneous analyte sensor set 10 and stores it for later
download to the data processor 200, computer, commu-
nication station, or the like, which analyzes, displays and
logs the received glucose readings. Downloaded data
can be subjected to further detailed data analysis. In fur-
ther embodiments, the Holter-type monitor system 1 may
be used in a hospital environment or the like. Still further
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embodiments of the present invention may include one
or more buttons on the Holter-type recorder 100 to record
data and events for later analysis, correlation, or the like.
In addition, the Holter-type recorder may include an on/off
button for compliance with safety standards and regula-
tions to temporarily suspend transmissions or recording.
Further buttons could include a sensor on/off button to
conserve power and to assist in initializing the analyte
sensor set 10. The Holter-type recorder 100 may also be
combined with other medical devices to combine other
patient data through a common data network and telem-
etry system. The system may also include a separate
glucose detection device (such as a meter or monitor) to
provide calibration data for the data recorded by the Hol-
ter-type recorder 100. For instance, all downloaded data
received by the processing device, computer, or the like,
are post processed with the calibration data from the sep-
arate glucose detection device.

[0019] As shown in Figs. 1-7, an implantable subcuta-
neous analyte sensor set 10 is provided for subcutane-
ous placement of a flexible sensor 12 (see Fig. 2), or the
like, at a selected site in the body of a user. The implant-
able analyte sensor set 10 includes a hollow, slotted in-
sertion needle 14, and a cannula 16. The needle 14 is
used to facilitate quick and easy subcutaneous place-
ment of the cannula 16 at the subcutaneous insertion
site. The cannula 16 includes a sensing portion 18 of the
sensor 12 to expose one or more sensor electrodes 20
to the user’s bodily fluids through a window 22 formed in
the cannula 16. After insertion, the insertion needle 14
is withdrawn to leave the cannula 16 with the sensing
portion 18 and the sensor electrodes 20 in place at the
selected insertion site.

[0020] Inpreferred embodiments, the implantable sub-
cutaneous analyte sensor set 10 facilitates accurate
placement of a flexible thin film electrochemical sensor
12 of the type used for monitoring specific blood param-
eters representative of a user’s condition. Preferably, the
sensor 12 monitors blood glucose levels, and may be
used in conjunction with automated or semi-automated
medication infusion pumps of the external or implantable
type as describedin U.S. Pat. Nos. 4,562,751; 4,678,408;
4,685,903 or 4,573,994, to deliver insulin to a diabetic
patient. However, other embodiments may monitor other
analytes to determine viral load, HIV activity, bacterial
levels, cholesterol levels, medication levels, or the like.

[0021] Preferred embodiments of the flexible electro-
chemical sensor 12 are constructed in accordance with
thin film mask techniques to include elongated thin film
conductors embedded or encased between layers of a
selected insulative material such as polyimide film or
sheet. The sensor electrodes 20 at a tip end of the sens-
ing portion 18 are exposed through one of the insulative
layers for direct contact with patient blood, or other bodily
fluids, when the sensor 12 is subcutaneously placed at
an insertion site. The sensing portion 18 is joined to a
connection portion 24 (see Fig. 2) that terminates in con-
ductive contact pads, or the like, which are also exposed
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through one of the insulative layers. In alternative em-
bodiments, other types of implantable analyte sensors,
such as chemical based, optical based, or the like, may
be used.

[0022] Asis known in the art, and illustrated schemat-
ically in Fig. 2, the connection portion 24 and the contact
pads are generally adapted for a direct wired electrical
connection to a suitable sensor monitor for monitoring a
user’s condition in response to signals derived from the
sensor electrodes 20. Further description of flexible thin
film sensors of this general type are be found in U. S.
Patent. No. 5,391,250, entited METHOD OF FABRI-
CATING THIN FILM SENSORS. The connection portion
24 of the analyte sensor set 10 may be conveniently con-
nected electrically to the sensor monitor (not shown), a
Holter-type recorder 100, or a data processor 200, com-
puter, communication station, or the like, by a connector
block 28 (or the like) as shown and described in U. S.
Pat. No. 5,482,473, entitled FLEX CIRCUIT CONNEC-
TOR. Thus, in accordance with embodiments of the
present invention, subcutaneous sensor sets 10 are con-
figured or formed to work with either a wired or a wireless
recording system.

[0023] The sensor 12 is mounted in a mounting base
30 adapted for placement onto the skin of a user. As
shown, the mounting base 30 is a generally rectangular
pad having an underside surface coated with a suitable
pressure sensitive adhesive layer 32, with a peel-off pa-
per strip 34 normally provided to cover and protect the
adhesive layer32, until the sensor set 10 is ready for use.
As shown in Figs. 1 and 2, the mounting base 30 includes
upper and lower layers 36 and 38, with the connection
portion 24 of the flexible sensor 12 being sandwiched
between the layers 36 and 38. The connection portion
24 has a forward section joined to the sensing portion 18
of the sensor 12, which is folded angularly to extend
downwardly through a bore 40 formed in the lower base
layer 38. In preferred embodiments, the adhesive layer
32 includes an anti-bacterial agent to reduce the chance
of infection; however, alternative embodiments may omit
the agent. In further alternative embodiments, the mount-
ing base may be other shapes, such as circular, oval,
hour-glass, butterfly or the like.

[0024] The insertion needle 14 is adapted for slide-fit
reception through a needle port 42 formed in the upper
base layer 36 and further through the lower bore 40 in
the lower base layer38. As shown, the insertion needle
14 has a sharpened tip 44 and an open slot 46 which
extends longitudinally from the tip 44 at the underside of
the needle 14 to a position at least within the bore 40 in
the lower base layer 36. Above the mounting base 30,
the insertion needle 14 may have a full round cross-sec-
tional shape, and may be closed off at a rear end of the
needle 14. Further description of the needle 14 and the
sensor set 10 are found in U. S. Patent No. 5,586,553,
entitted "TRANSCUTANEOUS SENSOR INSERTION
SET" and co-pending U. S. Patent Application Serial No.
081871,831, entitled "DISPOSABLE SENSOR INSER-

10

15

20

25

30

35

40

45

50

55

TION ASSEMBLY,".

[0025] The cannula 16 is best shown in Figs. 6 and 7,
and includes a first portion 48 having partly-circular
cross-section to fit within the insertion needle 14 that ex-
tends downwardly from the mounting base 30. In alter-
native embodiments, the first portion 48 may be formed
with a solid core; rather than a hollow core. In preferred
embodiments, the cannula 16 is constructed from a suit-
able medical grade plastic or elastomer, such as poly-
tetrafluoroethylene, silicone, or the like. The cannula 16
also defines an open lumen 50 in a second portion 52
for receiving, protecting and guideably supporting the
sensing portion 18 of the sensor 12. The cannula 16 has
one end fitted into the bore 40 formed in the lower layer
38 of the mounting base 30, and the cannula 16 is se-
cured to the mounting base 30 by a suitable adhesive,
ultrasonic welding, snap fit or other selected attachment
method. From the mounting base 30, the cannula 16 ex-
tends angularly downwardly with the first portion 48 nest-
ed within the insertion needle 14, and terminates slightly
before the needle tip 44. Atleast one window 22 is formed
in the lumen 50 near the implanted end 54, in general
alignment with the sensor electrodes 20, to permit direct
electrode exposure to the user’s bodily fluid when the
sensor 12 is subcutaneously placed.

[0026] As shown in Figs. 1 and 2, the Holter-type re-
corder 100 is coupled to a subcutaneous analyte sensor
set 10 by a cable 102 through a connector 104 that is
electrically coupled to the connector block 28 of the con-
nector portion 24 of the subcutaneous analyte sensor set
10. In alternative embodiments, the cable 102 may be
omitted, and the Holter-type recorder 100 may include
an appropriate connector (not shown) for direct connec-
tion to the connector portion 24 of the subcutaneous an-
alyte sensor set 10 or the subcutaneous analyte sensor
set 10 may be modified to have the connector portion 24
positioned at a different location, such as for example,
the top of the subcutaneous sensor set 10 to facilitate
placement of the telemetered characteristic monitor
transmitter over the subcutaneous sensor set 10. This
would minimize the amount of skin surface covered or
contacted by medical devices, and tend to minimize po-
tential electrical interference induced by movement of
the subcutaneous analyte sensor set 10 relative to the
telemetered characteristic monitor transmitter 100. In fur-
ther alternative embodiments, the cable 102 and the con-
nector 104 may be formed as add-on adapters to fit dif-
ferent types of connectors on different types or kinds of
sensor sets. The use of adapters would facilitate adap-
tation of the Holter-type recorder 100 to work with a wide
variety of sensor systems.

[0027] The Holter-type recorder 100 includes a hous-
ing 106 that supports a printed circuit board 108, batteries
110, memory storage 112, and the cable 102 with the
connector 104. In preferred embodiments, the housing
106 is formed from an upper case 114 and a lower case
116 that are sealed with an ultrasonic weld to form a
waterproof (or resistant) seal to permit cleaning by im-
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mersion (or swabbing) with water, cleaners, alcohol or
the like. In preferred embodiments, the upper and lower
case 114 and 116 are formed from a medical grade plas-
tic. However, in alternative embodiments, the upper case
114 and lower case 116 may be connected together by
other methods, such as snap fits, sealing rings, RTV (sil-
icone sealant) and bonded together, or the like, or formed
from other materials, such as metal, composites, ceram-
ics, or the like. In preferred embodiments, the housing
106 is disk or oval shaped. However, in alternative em-
bodiments, other shapes, such as hour glass, rectangular
or the like, may be used. Preferred embodiments of the
housing 106 are sized in the range of 38 mm (1.5 inches)
squared by 6,4 mm (0.25 inches) thick to minimize
weight, discomfort and the noticeability of the Holter-type
recorder 100 on the body of the user. However, larger or
smaller sizes, such as 12,7 mm (0.5 inches) squared and
3,8 mm (0.15 inches) thick or less, and 76 mm (3.0 inch-
es) squared and 12,7 mm (0.5 inches) thick or more, may
be used.

[0028] As shown, the lower case 116 may have an
underside surface coated with a suitable pressure sen-
sitive adhesive layer 118, with a peel-off paper strip 120
normally provided to cover and protect the adhesive layer
118, until the Holter-type recorder 100 is ready for use.
In preferred embodiments, the adhesive layer 118 in-
cludes an anti-bacterial agent to reduce the chance of
infection; however, alternative embodiments may omit
the agent. In further alternative embodiments, the adhe-
sive layer 118 may be omitted and the Holter -type re-
corder 100 is secured to the body by other methods, such
as an adhesive overdressing, straps, belts, clips or the
like.

[0029] In preferred embodiments, the cable 102 and
connector 104 are similar to (but not necessarily identical
to) shortened versions of a cable and connector that are
used to provide a standard wired connection between
the subcutaneous analyte sensor set 10 and a sensor
monitor. This allows the Holter-type recorder 100 to be
used with existing subcutaneous analyte sensor sets 10,
and avoids the necessity to re-certify the connector por-
tion 24 of the subcutaneous analyte sensor set 10 for
use with a Holter-type recorder 100. The cable 102
should also include a flexible strain relief portion (not
shown) to minimize strain on the subcutaneous sensor
set 10 and prevent movement of the implanted sensor
12, which can lead to discomfort or dislodging of the an-
alyte sensor set 10. The flexible strain relief portion is
intended to minimize sensor artifacts generated by user
movements that causes the subcutaneous analyte sen-
sor set 10 to move relative to the Holter-type recorder
100.

[0030] The interface of the Holter-type recorder 100
connects with the cable 102 that is connected with the
subcutaneous sensor set 10. In preferred embodiments,
the sensor interface is permanently connected to the ca-
ble 102. However, in alternative embodiments, the sen-
sor interface may be configured in the form of a jack to

10

15

20

25

30

35

40

45

50

55

accept different types of cables that provide adaptability
of the Holter-type recorder 100 to work with different
types of subcutaneous analyte sensors and/or analyte
sensors placed in different locations of the user’s body.
In preferred embodiments, the printed circuit board 108,
and associated electronics, are capable of operating in
a temperature range of 0° C and 50° C. However, larger
or smaller temperature ranges may be used.

[0031] Preferably, the battery assembly will use a weld
tab design to connect power to the system. For example,
it can use three series silver oxide 357 battery cells 110,
or the like. However, it is understood that different battery
chemistries may be used, such as lithium, alkaline or the
like, and different numbers of batteries can be used. In
further embodiments, the sensor interface will include
circuitry and/or a mechanism for detecting connection to
the subcutaneous analyte sensor set 10. This would pro-
vide the capability to save power and to more quickly and
efficiently start initialization of the subcutaneous analyte
sensor set 10. In preferred embodiments, the batteries
110 have a life in the range of 2 weeks to 2 years, and
provide a low battery warning alarm. Alternative embod-
iments may provide longer or shorter battery lifetimes, or
include a power port or solar cells to permit recharging
of the batteries 110 in the Holter-type recorder 100.
[0032] In preferred embodiments, the Holter-type re-
corder 100 provides power, through the cable 102 and
cable connector 104 to the analyte sensor set 10. The
power is used to drive the analyte sensor set 10. The
power connection is also used to speed the initialization
of the sensor 12, when it is first placed under the skin.
The use of an initialization process can reduce the time
for sensor 12 stabilization from several hours to an hour
or less. The preferred initialization procedure uses a two
step process. First, a high voltage (preferably between
1.0-1.2 volts - although other voltages may be used) is
applied to the sensor 12 for 1 to 2 minutes (although
different time periods may be used) to allow the sensor
12to stabilize. Then, a lower voltage (preferably between
0.5-0.6 volts - although other voltages may be used) is
applied for the remainder of the initialization process (typ-
ically 58 minutes or less). Other stabilization/initialization
procedures using differing currents, currents and voltag-
es, different numbers of steps, or the like, may be used.
Other embodiments may omit the initialization/stabiliza-
tion process, if not required by the analyte sensor or if
timing is not a factor.

[0033] Atthe completion of the stabilizing process, an
initial reading may be downloaded from the analyte sen-
sor set 10 and the Holter-type recorder 100 to the data
processor 200, computer, communication station, or the
like, to verify proper operation of the analyte sensor 10
and the Holter-type recorder 100. In alternative embod-
iments, a fluid containing a known value of glucose may
be injected into the site around the analyte sensor set
10, and then the Holter-type recorder 100 records the
data for the known value to provide a reference point to
the recorded data. During the calibration process, the
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Holter-type recorder 100 checks to determine if the an-
alyte sensor set 10 is still connected. If the analyte sensor
set 10 is no longer connected, the Holter-type recorder
100 will abort the stabilization process and sound an
alarm (or flash a light, or download a signal to the data
processor 200, computer, communication station, or the
like, to sound an alarm).

[0034] Additional embodiments of the Holter-type re-
cording device may include an alarm, such as a piezo
element, or the like, that will notify of an alarm or error
condition. The piezo element may also be used to trans-
mit data by hyper-audio frequencies.

[0035] In further alternative embodiments, the Holter-
type recorder 100 can be combined with a analyte sensor
set 10 as a single unit. This would be particularly well
adapted where batteries and the recorder can be made
cheaply enough to facilitate changing the Holter-type re-
corder 100 with each new analyte sensor set 10.
[0036] As shown in Fig. 2, the data processor 200,
computer, communication station, or the like, may in-
clude a display 214 that is used to display the results of
the measurement received from the sensing portion 18
inthe analyte sensor set 10 received via a download from
the Holter-type recorder 100. The results and information
displayed includes, but is not limited to, trending infor-
mation of the characteristic (e.g., rate of change of glu-
cose), graphs of historical data, average characteristic
levels (e.g., glucose), or the like. The display may be
used to show glucose meter (or calibration) data. Alter-
native embodiments include the ability to scroll through
the data. The display 214 may also be used with buttons
(not shown) on the data processor 200, computer, com-
munication station, or the like, characteristic monitor to
program or update data in the data processor 200.
[0037] In further embodiments of the present inven-
tion, the data processor 200, computer, communication
station, or the like, may be replaced by a different device.
For example, in one embodiment, the Holter-type record-
er 100 communicates with an RF programmer (not
shown) that is also used to program and obtain data from
an infusion pump or the like. The RF programmer may
also be used to update and program the recorder 100, if
the recorder 100 includes a receiver for remote program-
ming, calibration or data receipt. The RF programmer
can be used to store data obtained from the sensing por-
tion 18 and then provide it to either an infusion pump,
characteristic monitor, computer or the like for analysis.
In further embodiments, the recorder 100 may transmit
the data to a medication delivery device, such as an in-
fusion pump or the like, as part of a closed loop system.
This would allow the medication delivery device to com-
pare sensor results with medication delivery data and
either sound alarms when appropriate or suggest correc-
tions to the medication delivery regimen. In preferred em-
bodiments, the recorder 100 would include a transmitter
to receive updates or requests for additional sensor data.
An example of one type of RF programmer can be found
in U.S. Patent Application Serial No. 60/096,994 filed Au-
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gust 18, 1998 and is entitled "INFUSION DEVICE WITH
REMOTEPROGRAMMING, CARBOHYDRATE CAL-
CULATOR AND/OR VIBRATION ALARM CAPABILI-
TIES".

[0038] In use, the implantable analyte sensor set 10
permits quick and easy subcutaneous placement of the
sensing portion 18 at a selected site within the body of
the user. More specifically, the peel-off strip 34 (see Fig.
1) is removed from the mounting base 30, at which time
the mounting base 30 can be pressed onto and seated
upon the patient’s skin. During this step, the insertion
needle 14 pierces the user’s skin and carries the protec-
tive cannula 16 with the sensing portion 18 to the appro-
priate subcutaneous placementsite. Duringinsertion, the
cannula 16 provides a stable support and guide structure
to carry the flexibly sensor 12 to the desired placement
site. When the sensor 12 is subcutaneously placed, with
the mounting base 30 seated upon the user’s skin, the
insertion needle 14 can be slidably withdrawn from the
user. During this withdrawal step, the insertion needle 14
slides over the first portion 48 of the protective cannula
16, leaving the sensing portion 18 with electrodes 20 di-
rectly exposed to the user’s bodily fluids via the window
22. Further description of the needle 14 and the sensor
set 10 are found in U. S. Patent No. 5,586,553, entitled
"TRANSCUTANEOUS SENSOR INSERTION SET"; co-
pending U. S. Patent Application Serial No. 08/871,831,
entitled "DISPOSABLE SENSOR INSERTIONASSEM-
BLY" ; and co-pcnding U. S. Patent Application Serial
No. 09/161,128, filed September 25,1998, entitled "A.
SUBCUTANEOUS IMPLANTABLE SENSOR SETHAV-
ING THE CAPABILITY TO REMOVE OR DELIVER FLU-
IDS TO AN INSERTION SITE."

[0039] Next, the user connects the connection portion
24 of the sensor set 10 to the cable 102 of the Holter-
type recorder 100, so that the sensor 12 can then be
used over a prolonged period of time for taking blood
chemistry or characteristic readings, such as blood glu-
cose readings in a diabetic patient. Preferred embodi-
ments of the Holter-type recorder 100 detect the connec-
tion of the sensor 12 to activate the Holter-type recorder
100. For instance, connection of the sensor 12 may ac-
tivate a switch or close a circuit to turn the Holter-type
recorder 100 on. The use of a connection detection pro-
vides the capability to maximize the battery and shelf life
of the Holter-type recorder prior to use, such as during
manufacturing, test and storage. Alternative embodi-
ments of the presentinvention may utilize an on/off switch
(or button) on the Holter-type recorder 100.

[0040] The recorder 100 is then affixed to the user’'s
body with an adhesive overdressing. Alternatively, the
peel-off strip 34 (see Fig. 1) is removed from the lower
case 116, at which time the lower case 116 can be
pressed onto and seated upon the patient’s skin. The
user then activates the recorder 100, or the recorder is
activated by detection of the connection to the sensor 12
of the analyte sensor set 10. Generally, the act of con-
necting (and disconnecting) the sensor 12 activates (and
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deactivates) the Holter-type recorder 100, and no other
interface is required. In alternative steps, the analyte sen-
sor set 10 is connected to the recorder 100 prior to place-
ment of the sensor 12 to avoid possible movement or
dislodging of the sensor 12 during attachment of the re-
corder 100. Also, the recorder may be attached to the
user prior to attaching the sensor set 10 to the recorder
100.

[0041] The user then verifies proper operation of the
recorder 100. Thus, once a user attaches a recorder 100
toananalyte sensorset 10, the sensor 12 is automatically
initialized and readings are periodically recorded, togeth-
er with other information, in the Holter-type recorder 100.
[0042] After an analyte sensor set 10 has been used
for aperiod of time, itis replaced. The user will disconnect
the analyte sensor set 10 from the cable 102 of the Holter-
type recorder 100. In preferred embodiments, if addition-
al measurements are required and/or desired, the Holter-
type recorder 100 is removed and positioned adjacent
the new site for a new analyte sensor set 10. In alternative
embodiments, the user does not need to remove the re-
corder 100. A new analyte sensor set 10 and sensor 12
are attached to the Holter-type recorder 100 and con-
nected to the user’s body. Recording then continues, as
with the previous sensor 12. If the user must replace the
Holter-type recorder 100, the user disconnects the Hol-
ter-type recorder 100 from the analyte sensor set 10 and
the user’s body. Finally, the data stored in the memory
112 of the Holter-type recorder 100 is downloaded (or
transmitted) to the data processor 200, computer, com-
munication station, or the like, for analysis and review.
[0043] Additional embodiments of the present inven-
tion may include a vibrator alarm (or optical indicator such
as an L.E.D.) in the Holter-type recorder 100 to provide
a tactile (vibration) alarm to the user, so as to indicate an
analyte sensor set 10 malfunction, improper connection,
low battery, missed message, bad data, interference, or
the like. The use of a vibration alarm provides additional
reminders to an audio alarm, which could be important
with someone suffering an acute reaction, or to have non-
audio alarms to preserve and conceal the presence of
the Holter-type recorder 100.

[0044] Figs. 8 and 9 show a Holter-type recorder 300
in accordance with another embodiment of the present
invention. In the illustrated embodiment, the analyte sen-
sor 10 is connected, via a cable (or connector) 102, to a
signal conditioning circuit 302, such as a potentiostat or
the like, in a housing 304 of the Holter-type recorder 300.
The signal conditioning circuit 302 is in turn connected
toacurrentto frequency converter (I to F) 306. The output
of the | to F 306 is a digital frequency that varies as a
function of the sensor signal produced by the analyte
sensor 10. In alternative embodiments, other signals,
such as voltage, or the like, may be converted to frequen-
cy. The digital frequency is then counted by a digital coun-
ter, and the digital counter 310 value is periodically read
and stored with an indication of relative time, by a micro-
processor 310, into a non-volatile memory 312. When
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the monitoring period is over, the data is downloaded
from the Holter-type recorder 300 by activating a reed
switch 314, a stylus activated switch, a manual switch,
or the like. In preffered embodiments, the reed switch
314 is activated by a magnet 400 (see Fig. 9). Once the
reed switch 314 is closed, the Holter-type recorder 300
begins downloading the stored data by driving an LED
316 at a data rate until all of the stored data and relative
time indications are transmitted to a receiver and
processing device, such as a computer, laptop, PC, com-
munication station, or the like. In alternative embodi-
ments, a wired connection, ultrasonic frequencies, opti-
cal, RF or other transmission protocol may be used. In
preferred embodiments, the stored data is maintained in
the non-volatile memory 312 until confirmation of the suc-
cessful download is received by the Holter-type recorder
300. In alternative embodiments, an additional switch
must be activated to delete the stored data, or the Holter-
type recorder is cleared using an on-board program that
clears the memory after a predetermined period of time.
The Holter-type recorder 300 also includes a power
source 322 and a power management circuit 324 to pow-
er the Holter-type recorder 300.

[0045] While the description above refers to particular
embodiments of the present invention, it will be under-
stood that many modifications may be made.

[0046] The presently disclosed embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims, rather than the foregoing
description.

Claims

1. A Holter-type monitor system (1) for monitoring a
characteristic of a user, the system (1) comprising:

a remotely located data receiving device (200);
an analyte sensor (10) for producing a signal
indicative of the characteristic of the user; and
a Holter-type recording device (100);

wherein the Holter-type recording device (100)
comprises:

a housing (106);

a sensor connector (102) coupled to the
housing (106) and that is connectable to the
analyte sensor (10) to receive the produced
signal from the analyte sensor (10);

a processor including a memory (112) cou-
pled to the sensor connector (102), to store
the signal from the analyte sensor (10) for
delivery to the remotely located data receiv-
ing device (200); and

a data port (316) coupled to the processor
for downloading the stored signals to the
remotely located data processing device
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(200);

wherein said signals comprise sensor read-
ings and the processor is configured to
record said signals continuously for a period
of time and later download the stored sig-
nals through the data port (316) to the data
receiving device (200);

wherein the system further includes a
switch, being a reed switch (314), a stylus
switch, or a manual switch, and the system
is configured such that the download occurs
on activation of the switch.

A Holter-type monitor system according to claim 1,
wherein the analyte sensor (10) is a glucose monitor.

A Holter-type monitor system according to claim 1
or 2, wherein the Holter-type recording device initial-
izes the analyte sensor when the analyte sensor (10)
is connected to the Holter-type recording device
(100).

A Holter-type monitor system (1) according to claim
1 or 2, wherein the data port (316) downloads the
stored signals by radio frequencies,

A Holter-type monitor system (1) according to claim
1 or 2, wherein the Holter-type recording device
(100) downloads the stored signals by optical fre-
quencies.

A Holter-type monitor system (1) according to any
preceding claim wherein the analyte sensor (10) is
an implantable analyte sensor, and wherein the sen-
sor connector (102) of the Holter-type recording de-
vice includes a cable (102) that is connectable to the
implantable analyte sensor.

A Holter-type monitor system (1) according to any
one of claims 1-5, wherein the analyte sensor (10)
is a percutaneous analyte sensor, and wherein the
sensor connector (102) of the Holter-type recording
device (100) includes a cable (102) that is connect-
able to the percutaneous analyte sensor.

A Holter-type monitor system (1) according to any
one of claims 1-5, wherein the analyte sensor (10)
is a skin surface analyte sensor, and wherein the
sensor connector (102) of the Holter-type recording
device (100) includes a cable (102) that is connect-
able to the skin surface analyte sensor.

A Holter-type monitor system (1) according to claim
6, 7, or 8, wherein the analyte sensor is configured
for a wired connection to the characteristic monitor,
and wherein the sensor connector of the Holter-type
recording device (100) is formed to connect to the
configured analyte sensor.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

A Holter-type monitor system (1) according to any
preceding claim, wherein the Holter-type recording
device (100) further comprises a receiver to receive
data and instructions from the data processing de-
vice (200).

A Holter-type monitor system (1) according to any
preceding claim, wherein the housing (106) includes
a bio-compatible adhesive (118) to secure the hous-
ing to a skin surface of the user.

A Holter-type monitor system (1) according to claim
11, wherein the bio-compatible adhesive (118) is an
anti-bacterial adhesive.

A Holter-type monitor system (1) according to any
preceding claim, wherein the housing (106) is se-
cured to a skin surface of the user by an adhesive
overdressing.

A Holter-type monitor system (1) according any pre-
ceding claim, wherein the housing (106) is less than
about 38 mm (1.5 inches) in diameter by 6,4 mm
(0.25 inches) thick.

A Holter-type monitor system (1) according to any
preceding claim, wherein the housing (106) is resist-
ant to fluids when immersed in a fluid.

A Holter-type monitor system (1) according to any
preceding claim wherein the Holter-type recording
device (100) is operable in a temperature range of
0°C to 50°C.

A Holter-type monitor system (1) according to any
preceding claims, wherein the Holter-type recording
device (100) includes a power source (110) that has
an operable life of at least 2 weeks.

A Holter-type monitor system (1) according to any
preceding claim, wherein the sensor connector (102)
applies power to the analyse sensor (10).

A Holter-type monitor system (1) according to any
preceding claim, wherein the Holter-type recording
device (100) is activated by detection of a connection
of the analyte sensor (10) to the sensor connector
(10).

A Holter-type monitor system (1) according to claim
1 or 2, wherein the data receiver (200) is a data re-
ceiver that also provides data to another device, is
an RF programmer or is a characteristic monitor.

A Holter-type monitor system (1) according to claim
1 or 2, wherein the data receiving device (200) is a
medication delivery device.
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A Holter-type monitor system (1) according to claim
21, wherein the medication deliver device is an infu-
sion pump.

A Holter-type monitor system (1) according to claim
1 or 2, further including a separate glucose detection
device to provide calibration data, and wherein all
processed signals received by the receiving device
(200) are post processed with the calibration data.

A Holter-type monitor system 1 according to claim 3
or any claim dependent thereto, wherein the analyte
sensor (10) initialization includes using stabilization
or calibration.

A Holter-type monitor system (1) according to claim
1 or 2, wherein the Holter-type recording device
(100) includes an optical indicator.

Patentanspriiche

1.

Holter-Bauart Monitorsystem (1) zum Verfolgen ei-
ner Kenngrofe eines Benutzers, wobei das System
(1) umfasst:

ein entfernt angeordnetes Datenempfangsgerat
(200);

einen Analytsensor (10) zum Erzeugen eines Si-
gnal das auf die KenngroflRe des Benutzers hin-
weist; und

ein Holter-Bauart Aufzeichnungsgeréat (100);
wobei das Holter-Bauart Aufzeichnungsgerat
(100) umfasst:

ein Gehause (106);

einen Sensorverbinder (102), der mit dem
Gehause (106) gekoppelt und mitdem Ana-
lytsensor (10) verbindbaristum das erzeug-
te Signal von dem Analytsensor (10) zu
empfangen;

einen Prozessor mit einem Speicher (112),
der mit dem Sensorverbinder (102) gekop-
pelt ist, um das Signal von dem Analytsen-
sor (10) zum Ausliefern an das entfernt an-
geordnete Datenempfangsgerat (200) zu
speichern; und

einem Datenanschluss (316), der mit dem
Prozessor zum Herunterladen der gespei-
cherten Signale auf das entfernt angeord-
nete Datenverarbeitungsgerat (200) gekop-
pelt ist;

wobei die Signale Sensormesswerte um-
fassen und der Prozessor ausgebildet ist,
die Signale fortlaufend fiir eine Zeitspanne
aufzuzeichnen und spater die gespeicher-
ten Signale liber den Datenanschluss (316)
auf das Datenempfangsgerat (200) herun-
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ter zu laden;

wobei das System weiterhin einen Schalter
umfasst, der ein Reedschalter (314), ein
Stylus-Schalter, oder ein Handschalter ist,
wobei das System so ausgebildet ist, dass
der Download auf eine Aktivierung des
Schalters hin erfolgt.

Holter-Bauart Monitorsystem nach Anspruch 1, bei
dem der Analytsensor (10) ein Glukosemonitor ist.

Holter-Bauart Monitorsystem nach Anspruch 1 oder
2, bei dem das Holter-Bauart Aufzeichnungsgerat
den Analytsensor initialisiert, wenn der Analytsensor
(10) mit dem Holter-Bauart Aufzeichnungsgerat
(100) verbunden ist.

Holter-Bauart Monitorsystem (1) nach Anspruch 1
oder 2, bei dem der Datenanschluss (316) die ge-
speicherten Signale tber Funkfrequenzen herunter
ladt.

Holter-Bauart Monitorsystem (1) nach Anspruch 1
oder 2, bei dem das Holter-Bauart Aufzeichnungs-
gerat (100) die gespeicherten Signale iber optische
Prequenzen herunter ladt.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem der Analytsen-
sor (10) ein implantierbarer Analytsensor ist und der
Sensorverbinder (102) des Holter-Bauart Aufzeich-
nungsgerats ein Kabel (102) umfasst, das mit dem
implantierbaren Analytsensor verbindbar ist.

Holter-Bauart Monitorsystem (1) nach einem der An-
spriche 1-5, bei dem der Analytsensor (10) ein per-
kutaner Analytsensor ist, und bei dem der Sensor-
verbinder (102) des Holter-Bauart Aufzeichnungs-
gerats (100) ein Kabel (102) umfasst, das mit dem
perkutanem Analytsensor verbindbar ist.

Holter-Bauart Moritorsystem (1) nach einem der An-
spriiche 1-5, bei dem der Analytsensor (10) ein Haut-
oberflachen-Analytsensor ist, und bei dem der Sen-
sorverbinder (102) des Holter-Bauart Aufzeich-
nungsgerats (100) ein Kabel (102) umfasst das mit
dem Hautoberflachen-Analytsensor verbindbar ist.

Holter-Bauart Monitorsystem (1) nach Anspruch 6,
7, oder 8, bei dem der Analytsensor fir eine verka-
belte Verbindung mit dem Kenngré3enmonitor aus-
gebildetistund der Sensorverbinder des Holter-Bau-
art Aufzeichnungsgerats (100) ausgebildet ist, sich
mit dem konfigurierten Analytsensor zu verbinden.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, beidas der Holter-Bau-
art Aufzeichnungsgeréat (100) weiterhin einen Emp-
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fanger umfasst, um Daten und Anweisungen von
dem Datenverarbeitungsgerat (200) zu empfangen

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Gehause
(106) einen biokompatibelen Klebstoff (118) um-
fasst, um das Gehause an der Hautoberflache eines
Benutzers zu befestigen.

Holter-Bauart Monitorsystem (1) nach Anspruch 11,
bei dem der biokompatibele Klebstoff (118) ein an-
tibakterieller Klebstoff ist.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Gehause
(106) an der Hautoberflache eines Benutzers durch
ein Klebstoff-Overdressing befestigt wird.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Gehause
(106) weniger als ungefahr 38 mm (1,5 Zoll) im
Durchmesser und 6,4 mm (0,25 Zoll) dick ist.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Gehause
(106) flussigkeitsbestandig ist, wenn es in einem
Fluid eingetaucht ist.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Holter-
Bauart Aufzeichnungsgerat (100) in einem Tempe-
raturbereich von 0 °C bis 50°C betreibbar ist.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Holter-
Bauart Aufzeichnungsgerat (100) eine Energiequel-
le (110) umfasst, die ein Lebensdauer von minde-
stens zwei Wochen hat.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem der Sensor-
verbinder (102) den Analytsensor (10) mit Energie
versorgt.

Holter-Bauart Monitorsystem (1) nach einem der
vorhergehenden Anspriiche, bei dem das Holter-
Bauart Aufzeichnungsgerat (100) durch das Erfas-
sen einer Verbindung des Analytsensors (10) mit
dem Sensorverbinder (10) aktiviert wird.

Holter-Bauart Monitorsystem nach Anspruch 1 oder
2, bei dem der Datenempféanger (200) ein Daten-
empfanger, der auch einem weiteren Gerat Daten
bereitstellt, ein RF-Programmierer oder ein Kenn-
gréBenmonitor ist.

Holter-Bauart Monitorsystem (1) nach Anspruch 1
oder 2, bei dem das Datenempfangsgerat (200) eine
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Arzneiabgabevorrichtung ist.

Holter-Bauart Monitorsystem (1) nach Anspruch 21,
bei dem die Arzneiabgabevorrichtung eine Infusi-
onspumpe ist.

Holter-Bauart Monitorsystem (1) nach Anspruch 1
oder 2, weiter mit einer separaten Glukoseerken-
nungseinrichtung, um Kalibrierungsdaten bereitzu-
stellen, wobei alle verarbeiteten Signale, die von
dem Empfangsgerat (200) empfangen werden, mit
den Kalibrierungsdaten nach-verarbeitet werden.

Holter-Bauart Monitorsystem (1) nach Anspruch 3
oder einem davon abhangigen Anspruch, bei dem
die Analytsensor (10) -Initialisierung eine Stabilisie-
rung oder Kalibrierung verwendet.

Holter-Bauart Monitorsystem (1) nach Anspruch 1
oder 2, bei dem das Holter-Bauart Aufzeichnungs-
gerat (100) einen optischen Indikator umfasst,

Revendications

1.

Systéme de surveillance de type Holter (1) pour sur-
veiller une caractéristique d’un utilisateur, le systé-
me (1) comprenant :

un dispositif de réception de données situé a
distance (200) ;

un détecteur de substances a analyser (10) pour
produire un signal indicatif de la caractéristique
de l'utilisateur ; et

un dispositif d’enregistrement de type Holter
(100) ;

dans lequel le dispositif d’enregistrement de ty-
pe Holter (100) comprend :

un boitier (106) ;

un connecteur de détecteur (102) couplé au boi-
tier (106) et lequel est connectable au détecteur
de substances a analyser (10) pour recevoir le
signal produit en provenance du détecteur de
substances a analyser (10) ;

un processeur incluant une mémoire (112) cou-
plée au connecteur de détecteur (102), pour mé-
moriser le signal en provenance du détecteur
de substances a analyser (10) en vue d’'une dé-
livrance au dispositif de réception de données
situé a distance (200) ; et

un port de données (316) couplé au processeur
pour télécharger les signaux mémorisés dans
le dispositif de traitement de données situé a
distance (200) ;

dans lequel lesdits signaux comprennent des
lectures de détecteur et le processeur est con-
figuré pour enregistrer lesdits signaux continuel-
lement pendant une période de temps et télé-
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charger ultérieurement les signaux mémorisés
via le port de données (316) dans le dispositif
de réception de données (200) ;

dans lequel le systéme inclut en outre un com-
mutateur, qui est un commutateur a lames sou-
ples (314), un commutateur a palpeur, ou un
commutateur manuel, et le systéeme est confi-
guré de sorte que le téléchargement survient a
I'activation du commutateur.

Systéme de surveillance de type Holter selon la re-
vendication 1, dans lequel le détecteur de substan-
ces a analyser (10) est un glucométre.

Systéme de surveillance de type Holter selon la re-
vendication 1 ou 2, dans lequel le dispositif d’enre-
gistrement de type Holter initialise le détecteur de
substances a analyser lorsque le détecteur de subs-
tances a analyser (10) est connecté au dispositif
d’enregistrement de type Holter (100).

Systéme de surveillance de type Holter (1) selon la
revendication 1 ou 2, dans lequel le port de données
(316) télécharge les signaux mémorisés par ra-
diofréquences.

Systéme de surveillance de type Holter (1) selon la
revendication 1 ou 2, dans lequel le dispositif d’en-
registrement de type Holter (100) télécharge les si-
gnaux mémorisés par fréquences optiques.

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le détecteur de substances a analyser
(10) est un détecteur de substances a analyser im-
plantable, et dans lequel le connecteur de détecteur
(102) du dispositif d’enregistrement de type Holter
inclut un cable (102) qui est connectable au détec-
teur de substances a analyser implantable.

Systéme de surveillance de type Holter (1) selon
I'une quelconque des revendications 1 a 5, dans le-
quel le détecteur de substances a analyser (10) est
un détecteur d’analyse de substances a analyser
percutané, et dans lequel le connecteur de détecteur
(102) du dispositif d’enregistrement de type Holter
(100) inclut un cable (102) qui est connectable au
détecteur de substances a analyser percutané.

Systéeme de surveillance de type Holter (1) selon
'une quelconque des revendications 1 a 5, dans le-
quel le détecteur de substances a analyser (10) est
un détecteur de substances a analyser a la surface
de la peau, et dans lequel le connecteur de détecteur
(102) du dispositif d’enregistrement de type Holter
(100) inclut un cable (102) qui est connectable au
détecteur de substances a analyser a la surface de
la peau.

10

15

20

25

30

35

40

45

50

55

12

9.

10.

1.

12,

13.

14.

15.

16.

17.

18.

22

Systéme de surveillance de type Holter (1) selon la
revendication 6, 7 ou 8, dans lequel le détecteur de
substances a analyser est configuré pour une con-
nexion filaire au moniteur de caractéristique, et dans
lequel le connecteur de détecteur du dispositif d’en-
registrement de type Holter (100) est formé pour se
connecter au détecteur de substances a analyser
configuré.

Systeme de surveillance de type Holter (1) selon
I'une quelconque des revendications précédentes,
dans lequel le dispositif d’enregistrement de type
Holter (100) comprend en outre un récepteur pour
recevoir des données et des instructions en prove-
nance du dispositif de traitement de données (200).

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le boitier (106) inclut un adhésif biocom-
patible (118) pour fixer le boitier a une surface de la
peau de l'utilisateur.

Systéme de surveillance de type Holter (1) selon la
revendication 11, dans lequel I'adhésif biocompati-
ble (118) est un adhésif antibactérien.

Systéeme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le boitier (106) est fixé a une surface de
la peau de I'utilisateur par un pansement adhésif.

Systéeme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le boitier (106) est inférieur a environ 38
mm (1,5 pouce) de diamétre par 6,4 mm (0,25 pouce)
d’épaisseur.

Systéeme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le boitier (106) est résistant a des fluides
lorsqu’il estimmergé dans un fluide.

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le dispositif d’enregistrement de type
Holter (100) est opérationnel dans une plage de tem-
pérature comprise entre 0°C et 50°C.

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le dispositif d’enregistrement de type
Holter (100) inclut une source d’alimentation (110)
qui a une durée de vie d’au moins 2 semaines.

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le connecteur de détecteur (102) appli-
que de I'énergie au détecteur de substances a ana-



19.

20.

21.

22,

23.

24,

25.

23 EP 1 148 808 B1

lyser (100).

Systéme de surveillance de type Holter (1) selon
'une quelconque des revendications précédentes,
dans lequel le dispositif d’enregistrement de type
Holter (100) est activé par détection d’une connexion
du détecteur de substances a analyser (10) dans le
connecteur de détecteur (10).

Systéme de surveillance de type Holter (1) selon la
revendication 1 ou 2, dans lequel le récepteur de
données (200) est un récepteur de données qui dé-
livre également des données a un autre dispositif,
est un programmeur RF ou est un moniteur de ca-
ractéristiques.

Systéeme de surveillance de type Holter (1) selon la
revendication 1 ou 2, dans lequel le dispositif de ré-
ception de données (200) est un dispositif d’admi-
nistration de médicaments.

Systéme de surveillance de type Holter (1) selon la
revendication 21, dans lequel le dispositif d’adminis-
tration de médicaments est une pompe a perfusion.

Systéme de surveillance de type Holter (1) selon la
revendication 1 ou 2, incluant en outre un dispositif
de détection de glucose séparé pour délivrer des
données d’étalonnage, et dans lequel tous les si-
gnaux traités regus par le dispositif de réception
(200) sont post-traités par les données d’étalonna-

ge.

Systéme de surveillance de type Holter (1) selon la
revendication 3 ou I'une quelconque des revendica-
tions dépendantes de celle-ci, dans lequel [l'initiali-
sation du détecteur de substances a analyser (10)
comprend l'utilisation d’une stabilisation ou d’un éta-
lonnage.

Systéme de surveillance de type Holter (1) selon la
revendication 1 ou 2, dans lequel le dispositif d’en-
registrement de type Holter (100) inclut un indicateur
optique.
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