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Combination of infusion pump and measuring device

Reference to related applications

This application claims the priority of European
patent application Nr. 07 012 663.6 which was filed on
June 28, 2007 and which is hereby incorporated by refer-

ence in its entirety.

Technical Field

The present invention relates to a combina-
tion of at least one infusion pump and at least one meas-
uring device for measuring of a value of the body of the
patient receiving the infusion and wherein the infusion
pump comprises at least one alarm device. The invention
further relates to an insulin pump, to an blood glucose
measuring device and to a method for administering an in-

sulin infusion.

Background Art

Infusion pumps and in particular insulin
pumps that can be carried or worn, respectively, on the
body of a patient are known. Such insulin pumps deliver
insulin according to the set basal rate and administer
additionally required insulin as a bolus, which is not
explained here further. Measuring devices for wvalues of a
human body are as well known in diverse embodiments and
in particular as blood glucose meters and for example
blood glucose meters working with test strips. With insu-
lin pumps it is known that the user can program alarms
that serve as reminders and it is known that alarms of an
alarm device of the pump are generated by the pump itself

as signals that follow on an event or occurrence to di-
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rect the user’s attention to necessary or advisable acts
to be performed. US-B-6,852,104 is an example for such an

infusion pump.

Disclosure of the Invention

It is a general object of the invention to
improve an arrangement or a combination, respectively, of
an infusion pump and a measurement device and in particu-
lar an arrangement or combination of an insulin pump and
a blood glucose meter.

Now, in order to implement this and still
further objects of the invention, which will become more
readily apparent as the description proceeds, the alarm
of the alarm device can be deactivated by a signal of the
measurement device that is received wirelessly or by wire
by the infusion pump.

By providing an alarm device in the infusion
pump that can be deactivated by a signal from the meas-
urement device the number of unnecessary alarms can be
reduced. For example such alarms can be suppressed or de-
activated, respectively, that were used to remind the
user about actions to be taken but which the user has al-
ready performed, or such alarms which are not necessary
depending on the actual situation.

It is a further object of the invention to
improve an insulin pump or to improve a blood glucose me-
ter, respectively.

This object is met by the claims directed to
the insulin pump or the blood glucose meter, respec-

tively.
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Yet another object of the invention is to im-
prove a method of administering of an insulin infusion.
This object is met by the features of the method claim.

Brief Description of the Drawings

The invention will be better understood and
objects other than those set forth above will become ap-
parent when consideration is given to the following de-
tailed description thereof. Such description makes refer-
ence to the annexed drawing, wherein:

The Figure schematically shows the combina-

tion of an insulin pump and a blood glucose meter.

Detailed Description of the Invention

An insulin pump 1 is shown here as the pre-
ferred example of an infusion pump and comprises an insu-
lin reservoir 2. The control device 4 of the pump con-
trols a drive 3 with a piston (not shown) such that a
controlled and precisely dosed amount of insulin is pro-
vided to a patient. This is done by an infusion conduit 7
and a cannula 8 introduced to the body 6 of the patient.
Such insulin pumps are known and readily available on the
market, so that the construction thereof needs no detail-
ing here for the person skilled in the art. The infusion
pump or insulin pump, respectively, further has operation
elements 9, for example push buttons, for the input of
instructions by the user and has a display 10 which is
operated by the control device 4 of the pump. The power
supply, which in case of a pump to be carried on the body'
of the user is a battery power supply, is not shown. It
is known as well that the infusion pump comprises at
least one alarm generator or signal generator 21, respec-

tively, which generates an audible and/or tactile signal
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for the user of the infusion pump and is thus a sound
signal or vibration signal. This alarm signal may provide
different functions and is as a rule provided in differ-
ent forms (for example by different sequences of sounds
and/or sounds of different frequency) so that the user
can detect the function of the alarm signal and can dis-
tinguish each alarm from the other alarms. The alarm sig-
nal is not necessarily a signal that signals a dangerous
situation and is thus an alarm to the strict meaning of
the term. To the contrary such alarms that signal a dan-
ger, for example an alarm in case of an occlusion of the
infusion line 7, will not be deactivatable according to
the present invention. But in the present application the
term alarm and alarm generator is used nevertheless even
if a “normal” signal emitted during the normal pump op-
eration and a signal generator for such a signal is
meant. The infusion pump may comprise several alarm gen-
erators of which at least one alarm generator functions
according to the invention. The alarm generator 21 is
controlled by the control device 4 or by a separate alarm
control circuit. An alarm can be triggered by an event or
incidence within the pump (immediately or with a time de-
lay), as for example by the replacement of the reservoir
2, or the alarm can be set by the user to a certain time
or to happen after a certain time by a programming of the
alarm. In this case the alarm of the alarm generator has
the function of reminding the user of the pump which is
explained later in more detail. Setting or programming,
respectively, of the alarm is usually done by operating
elements 9 and usually with the help of the display 10.
The setting of event or incidence driven alarms is done
by the coﬁtrol device without or with an action of the

user.
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The measurement device 11, in the shown exam-
ple a blood glucose meter, provides in a known manner a
function of measuring at least one value or characteris-
tic of the body of the patient, which is in case of the
blood glucose meter the blood glucose level. To this end
a blood sample on a test strip 13 is entered into the me-
ter 11 through a test strip opening 14. In the meter 11
the blood glucose value of the blood sample is measured
in a known manner. Since such measurements are well known
to the person skilled in the art and are not relevant for
the present invention no further details are necessary
here. Most blood glucose meters are provided with a dis-
play 12. A control circuit 16 within device 11 controls
the measurement and the display 12.

According to the invention the infusion pump
1 and the measurement device 11 are provided to exchange
signals. This exchange can be made by a wire connection
or by a wireless connection. In the Figure a wireless ra-
dio communication is shown by module 15 in the device 11
and module 17 in the infusion pump 1 and by an arrow 18
symbolising the connection from device 11 to pump 1 (thus
showing a unidirectional signal connection from signal
sending device 11 to the signal receiving pump 1). Addi-
tionally a signal connection may as well be provided from
the infusion pump to the device 11, preferably as well by
modules 17 and 15, as is symbolised by an arrow 19. These
modules may, for example, establish a wireless connection
according to the Bluetooth® standard between device 11
and pump 1. Pump 1 and the measurement device 11 are
preferably provided to establish a mutual identification
and verification at the signal exchange so that pump and
measurement device do not react on signals from other de-

vices; such an identification of devices and verification
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of devices and signals is known to the person skilled in
the art and will not be detailed here.

According to the invention the infusion pump
and in particular the portable insulin pump 1 designed to
be carried on the body of the user is adapted so that the
alarm of alarm generator 21 can be deactivated by a sig-
nal coming from the measurement device 11. This can be
embodied in different ways. The signal 18 may be a spe-
cific signal of device 11 which only includes the infor-
mation that a predetermined alarm of alarm generator 21
of the infusion pump shall be deactivated. Or that the
alarm of a predetermined alarm generator among several
alarm generators shall be deactivated. This signal is re-
ceived by module 17 and evaluated by the control device 4
of pump 1 and an alarm already set will be deleted or the
control 4 suppresses the next alarm triggered by an event
based on the signal that the pump 1 has received from de-
vice 11. Only such alarms are suppressed that are marked
in the control as being allowed to be sup-
pressed/deactivated. The signal received by module 17 may
as well act directly on the alarm generator 21, for exam-
ple deactivating the alarm generator for a predetermined
time, without the help of the control circuit 4. The term
deactivation or suppression of an alarm shall be under-
stood that either an alarm already set is not going off
or is deleted, or as well that an alarm is not set by the
pump 1 on the first place if beforehand the signal 18
from the measurement device has been received and evalu-
ated by the control device 4. Further these terms are un-
derstood in the context of this invention, that an alarm
set will be shifted in time so that it does not occur at

the set alarm time but at a later time.
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The infusion pump may as well comprise sev-
eral alarm generators or may comprise several circuits
for operating a common alarm generator. At least one of
the further alarm generators or circuits can be deacti-
vated by the signal from device 11 and preferably at
least one of the other alarm generators or circuits will
not be influenced by the signal. Different types of
alarms are then different by the fact that they are proc-
essed as deactivatable via the corresponding alarm gen-
erator or as non deactivatable over the other alarm gen-
erator or are processed via the corresponding circuit or
the other circuit, respectively.

The signal from device 11 can as well be a
signal that comprises as main information typical infor-
mation provided by the measurement device, for example a
measurement value, and that contains the alarm deactiva-
tion information as described only as additional informa-
tion. Further, the signal from device 11 may be a signal
without specific alarm information and the infusion pump
1 is adapted to derive the alarm deactivating information
from the measurement value signal itself, and in other
words the pump 1 according to the invention is adapted to
compare the measured values with predetermined measure-
ment values or measurement value ranges stored in the
pump and to decide whether an alarm within the pump shall
be deactivated/suppressed or not based on this compari-
son. This is done by the control device 4 of the pump.
The term main information is used here for the measure-
ment value and/or alarm deactivation information in view
of that the whole signal 18 or 19 transmitted will usu-
ally comprise additional information for safe transmis-
sion purposes such as for identification and synchronisa-

tion and verification of transmission which are well
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known to the skilled person and are not of particular in-
terest here.

In a preferred embodiment the infusion pump 1
is adapted such that an alarm of an alarm generator 21
can be activated by the signal from measurement device
11. In this case an alarm generator of the pump is acti-
vated by the signal from device 11 either directly or by
control device 4. This can lead to an immediate alarm or
to a time delayed alarm.

In another special embodiment of the inven-
tion a signal 19 is provided by infusion pump 1 to the
device 11 and can influence an alarm generator 22 within
device 11 in the same manner as has been described for
the alarm generator of the infusion pump 1. In particular
the alarm generator in the measurement device can be de-
activated and/or activated.

In the following, examples are given how the
deactivation/suppression of an alarm or an activation an
alarm according to the invention and special embodiments
thereof enhances the value of the preferrd combination of
the insulin pump and the blood glucose meter to the user:

1. In known insulin pumps an alarm is gener-
ated as reminding alarm immediately or after a short pre-
determined time after an event has occurred at the insu-
lin pump 1, for example the event of changing the insulin
reservoir 2 or the event of releasing a meal bolus of in-
sulin to the patient. Such reminding alarms request the
user of the insulin pump to perform a blood glucose meas-
urement. According to the present invention such a re-
minding alarm can be deactivated by the signal from the
blood glucose meter. This is preferably done in such a
way that the insulin pump deactivates the reminding alarm

based on the signal of the measuring device if this sig-
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nal is received or has been received by the pump within a
predetermined time, for example a time that has been fix-
edly programmed or that may be set by the user, before
the alarm time or event time. For example the reminding
alarm set by the bolus event can be deactivated (by not
setting this alarm in the pump at all or by setting it
but not triggering the set alarm) if, for example within
an hour, before the alarm time or event time a signal of
the blood glucose meter has been provided. This then
means that within the last hour before the alarm time or
event time a blood glucose measurement has already been
performed by the device 11, so that a reminder for a
measurement of the blood glucose value is at present not
necessary. It 1is as well possible to deactivate the re-
minding alarm by shifting it in time to a later time, so
that it will be activated to a predetermined later time
instead of the normal alarm time, this as well depending
on the signal of device 11.

2. Another example refers to the known func-
tion of an insulin pump that an alarm is provided at a
time after an event by starting a timer by the event. For
example an alarm may be provided three hours after the
releasing of a bolus amount of insulin by starting a
timer when releasing the bolus that then triggers the
alarm when the timer has reached the predetermined count.
If a measurement 1is performed by device 11 within the
time that the timer is running and thus a signal 18 is
sent to the pump and is received by thé pump 1, then this
timer can be reset so that the alarm will not be gener-
ated or in other words has been deactivated.

3. A further example refers to the function
of known insulin pumps to provide an alarm which is gen-

erated if the wearer of the pump has not operated the
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pump for a certain time, for example 12 hours, by the op-
erating elements (in the shown example push buttons 9).
This alarm as well can be deactivated when device 11 has
indicated by a signal 18, and in this case preferably by
several such signals which are spaced in time, that the
blood glucose value has been measured often enough during
the time that leads normally to the alarm. As said, this
special alarm is preferably only deactivated when several
signals 18 of device 11 have been received by pump 1
within a certain time.

4. Another example can be given for the em-
bodiment where a signal 18 by device 11 is able to set an
alarm. If several signals 18 that include measurement
values have been provided by measurement device 11 and
have been evaluated by pump 1 as including measurement
values that are lower than a predetermined blood glucose
level an alarm will be generated by the pump requesting
the user of the pump to activate a limited time reduction
of the basal rate and thus reducing the amount of insulin
provided to the usser of the pump. In a preferred embodi-
ment the pump 1 may be adapted to activate this reduction
by itself if no reaction to this alarm by the user is de-
tected within a predetermined time.

5. Another example is the deactivation of a
meal bolus alarm. Such an alarm reminds the user to acti-
vate a meal bolus within a predetermined time interval.
Such an alarm set to a predetermined time can be deacti-
vated when a signal 18 of the measurement device is re-
ceived by the pump, preferably a signal 18 containing a
measured value, which is detected by the pump as being
within a predetermined range for the wvalue.

6. Another example comprises the setting of

an alarm and generation of an alarm, respectively, at the

-10-
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device 11 based on a signal 19 from the pump to the de-
vice 11. In this way the user of the pump can be alerted
by an alarm of the blood glucose meter 11 that a bolus
command is processed by the pump but that no measurement
by device 11 has been done beforehand. In this example
the pump checks wupon processing of a bolus command
whether a signal 18 has been received by device 11 during
a predetermined time span before the bolus command, which
means that a measurement has taken place before the bolus
command has been given. If this has not been the caée,
the pump 1 triggers via a signal 19 an alarm of the de-
vice 11 that reminds the pump wearer to perform the meas-
urement . Further an alarm 11 can be given by the device
11 generally or for a certain situation after a bolus
start by the pump and after a predetermined time, for ex-
ample 2 hours after the bolus start.

7. In another example, timer settings and
alarms, respectively, which have been set on device 11 to
remind the user to perform measurements can be transmit-
ted via a signal or signalé 18 to the pump 1 and can be
set there. Since the pump is always with the user, he/she
will be reminded to the necessary measurements even when
the blood glucose meter 1is not in a distance that the
alarms thereof can be heard. These alarm signals are
preferably selected such that the pump user understands
them as requests to measure blood glucose, for example by
specially selected sound and/or vibration sequences that
may be the same as for the alarms of the device 11.

Thus in an insulin pump 1 at least one alarm
generator 21 can be deactivated by a signal 18 sent by a
blood glucose meter 11. Alarms by the pump can thus be
oppressed which are detected or evaluated as being not

necessary in view of measurements made. This enhances the

-11-
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comfort of operation for the user of the combination of

pump and measuring device.

-12-



10

15

20

25

30

WO 2009/015497 PCT/CH2008/000280

Claims

1. A combination comprising at least one in-
fusion pump (1) and at least one measurement device (11)
for measuring of a body value of the patient receiving
the infusion, wherein the infusion pump comprisgses at
least one alarm generator (21), characterized in that the
alarm of the alarm generator can be deactivated by a sig-
nal (18) of the measurement device (11) which can be re-
ceived wirelessly or by wire by the infusion pump (1).

2. The combination of claim 1 characterized
in that the alarm generator can be activated by a signal
(18) of the measurement device (11).

3. The combination according to claim 1 or 2,
characterized in that the infusion pump (1) is adapted to
send a wireless signal (19) or a signal by wire which can
be received by the measurement device (11) and which ac-
tivates or deactivates an alarm generator (22) of the
measurement device.

4. The combination according to one of claims
1 to 3, characterized in that the infusion pump is a
portable insulin pump adapted to be carried on the body
of the user and that the measurement device is a blood
glucose meter.

5. The combination according to one of claims
1 to 3, characterized in that the infusion pump is
adapted for implantation into the body of a patient and
ig in particular an insulin pump.

6. The combination according to one of claims
1 to 5, characterized in that main information of the
signal comprises the alarm deactivation information only

and/or that the signal comprises as main information a

-13-
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measurement value of the measurement device and in par-
ticular a blood glucose value.

7. The combination according to one of claims
1 to 6, characterized in that an alarm can be deactivated
by a signal (18) of the measurement device (11) compris-
ing a measurement value and wherein the infusion pump (1)
is adapted to evaluate whether the measurement value is
within a predetermined range of values and to deactivate
the alarm depending on the evaluation.

8. The combination according to one of claims
1 to 7, characterized in that the infusion pump (1) is
adapted to generate a reminding alarm immediately or af-
ter a predetermined time following an event in the pump
(1), which alarm can be deactivated, the event being in
particular the replacement of a reservoir (2) or the
start of a meal bolus, and preferably wherein the signal
of the measurement device deactivates the reminding alarm
if the signal (18) is provided within a predetermined
time span before the alarm time, said predetermined time
span being a fixed time span or a time span to be set by
the user of the pump.

9. The combination according to one of claims
1 to 8, characterized in that the pump is provided with
an alarm which is generated if the user of the pump fails
to enter commands to the pump during a predetermined
time, wherein this alarm can be deactivated if the meas-
urement device (11) has signaled by a signal (18) and
preferably by several signals (18), that the body meas-
urement value, in particular the blood glucose value, has
been measured during this time and in particular has been
measured several times.

10. The combination according to one of

claims 1 to 9, characterized in that the alarm can be de-

-14-
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activated by the signal by shifting the alarm in time so
that it is generated, depending on the signal, at a later
predetermined time instead of the original alarm time.

11. The combination according to one of
claims 2 to 10, characterized in that an alarm in the
pump (1) can be generated by signals (18) of the measure-
ment device (11) if, within a predetermined time span,
several signals (18) by the measurement device are pro-
vided comprising measurement values which are evaluated
by the pump as being below a predetermined value and in
particular said values and said value being blood glucose
values.

12. The combination according to claim 11,
characterized in that the infusion pump (1) is adapted to
act itself to a missing reaction to the alarm by the user
of the pump, by activating a pumping function of the pump
within a predetermined time.

13. The combination according to one of
claimg 3 to 12, characterized in that the setting or gen-
eration of an alarm within the measurement device (11) by
the signal (19) of the pump (1) is provided depending on
a bolus command that has been followed by the pump and no
measurements by the measurement device (11) within a pre-
determined time span.

14. The combination according to one of
claims 1 to 13, characterized in that a timer setting of
a timer, or timer settings of several timers, set on the
measurement device (11) can be transmitted to the pump
(1) by the signal (18) and can be taken over by a timer,
or timers, respectively, of the pump.

15. Infusion pump (1) comprising at least one
alarm generator (21), characterized in that the alarm

generator can be deactivated by a signal (18) from a de-

-15-
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vice (11) separate from the infusion pump (1) which can
be received by the pump over wire or wirelessly.

16. Infusion pump according to claim 15,
characterized in that the alarm generator (21) can be ac-
tivated by a signal (18) from the device (11).

17. Infusion pump according to claim 15 or
16, characterized in that the pump (1) is adapted to
evaluate a signal (18) comprising a measurement value and
that the alarm generator (21) is deactivated or is not
deactivated depending on the evaluation result by the
pump, in particular that the alarm generator is deacti-
vated or is not deactivated depending on the evaluation
of several signals with measurement values received by
the pump one after another, and in particular by an
evaluation which compares the value or the values with a
preset value or a preset value range.

18. Infusion pump according to one of claims
15 to 18, characterized in that the infusion pump (1) is
adapted to emit a signal (19) by wire or wirelessly which
is adapted to be received by a measurement device (11)
and adapted to activate or deactivate at least one alarm
generator (22) of the measurement device.

19. Infusion pump according to one of claims
15 to 18, characterized in that said pump is a portable
insulin pump adapted to be carried on the body of the
pump user. |

20. Infusion pump according to one of claims
15 to 18 characterized that the pump is adapted for im-
plantation into the body of a user and is in particular
an insulin pump.

21. Infusion pump according to one of claims
15 to 19 and comprising the features of the infusion pump

of the combination according to one of claims 6 to 14.

-16-
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22. Blood glucose meter (11) characterized in
that it is adapted to emit a signal (18) by wire or wire-
lessly which is adapted for deactivation and/or activa-
tion of an alarm generator (21) in an insulin pump (1).

23. Blood glucose meter (11) according to
claim 22, characterized in that it is adapted for receiv-
ing a signal (19) by wire or wirelessly by which an alarm
generator (22) within the blood glucose meter can be ac-
tivated and/or deactivated.

24. Blood glucose meter (11) according to one
of claims 22 or 23 and comprising the features of the
measurement device of the combination according to one of
claims 1 to 14.

25. A method of administering of an insulin
infusion with a portable insulin pump (1) adapted to be
carried on the body of the patient and comprising besides
said pump (1) at least one blood glucose meter (11) for
measuring blood glucose value, said insulin pump (1) com-
prising at least one alarm generator (21) and wherein at
least one alarm of said alarm generator is deactivated by
a signal (18) from said meter (11) that is received by
said insulin pump (1) by wire or wirelessly.

26. The method according to claim 25 wherein
the alarm generator is activated by a signal (18) from
said meter (11).

27. The method according to claim 25 or 26
wherein the insulin pump (1) emits by wire or wirelessly
a signal (19) which is adapted to be received by said me-
ter (11) and is adapted to activate and/or deactivate an
alarm generator (22) within said meter.

28. The method according to one of claims 25
to 27 wherein said signal comprises as main information

only the deactivation information for the alarm and/or

~-17-
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that said signal comprises as main information at least
one blood glucose value.

29. The method according to one of claims 25
to 28 wherein an alarm is deactivated if a signal (18) by
said meter comprising a measurement value is provided and
wherein the pump (1) evaluates whether the value in the
signal is within a preset range of values.

30. The method according to one of claims 25
to 29, wherein said pump (1) generates a reminding alarm
immediately or after a predetermined time following an
event in the pump (1), which alarm can be deactivated,
the event being in particular the replacement of a reser-
voir (2) or the start of a meal bolus, and preferably
wherein the signal of the measurement device deactivates
the reminding alarm if the signal (18) is provided within
a predetermined time span before the alarm time, said
predetermined time span being a fixed time span or a time
span to be set by the user of the pump.

31. The method according to one of claims 25
to 30, wherein an alarm is generated by said pump if the
user of the pump fails to enter commands to the pump dur-
ing a predetermined time and wherein this alarm is deac-
tivated if the measurement device (11) has signaled by a
signal (18), and preferably by several signals (18), that
the body measurement value, in particular the blood glu-
cose value, has been measured during this time and in
particular has been measured several times.

32. The method according to one of claims 25
to 31, wherein the alarm is deactivated by the signal by
shifting the alarm in time so that it is generated, de-
pending on the signal, at a later predetermined time in-

stead of the original alarm time.

-18-



10

15

20

25

WO 2009/015497 PCT/CH2008/000280

33. The method according to one of claims 25
to 32, wherein an alarm in the pump (1) is generated by
signals (18) of the measurement device (11) if, within a
predetermined time span, several signals (18) by the
measurement device are provided comprising measurement
values which are evaluated by the pump as being below a
predetermined value and in particular said values and
said value being blood glucose values.

34. The method according to claim 33, wherein
the pump (1) starts a pump action automatically after a
predetermined time if the pump user does not react to the
generated alarm.

35. The method according to one of claims 25
to 34, wherein an alarm within the measurement device
(11) is set or generated by the signal (19) of the pump
(1) depending on the steps that a bolus command has been
followed by the pump and measurements by the measurement
device (11) within a predetermined time span have not
been performed.

36. The method according to one of claims 25
to 35, wherein a timer setting of a timer, or timer set-
tings of several timers, set on the measurement device
(11) are transmitted to the pump (1) by the signal (18)
and are taken over by a timer, or timers, respectively,
of the pump. |

37. The method according to one of claims 25
to 36, wherein the pump (1) and the device (11) exchange
identification signals to exclude a signal reception by a

device not involved in the method steps.
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