(19 DANMARK (10 DK/EP 3265152 T3
(12) Oversaettelse af
europaeisk patentskrift
Patent- og
Varemeaerkestyrelsen
(51) Int.Cl.: A61M 5/31(2006.01)
(45) Overseettelsen bekendtgjort den: 2020-03-23
(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2020-01-29
(86) Europaeisk ansagning nr.: 16733179.2
(86) Europaeisk indleveringsdag: 2016-03-07
(87) Den europeaeiske ansggnings publiceringsdag: 2018-01-10
(86) International ansggning nr.: HU2016050009
(87) Internationalt publikationsnr.: WO2016142727
(30) Prioritet: 2015-03-06 US 201562129107 P 2015-03-06 HU P1500093
(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR
(73) Patenthaver: Berey, Attila, Gants Pal u. 11. 4/2, 8000 Székesfehérvar, Ungarn
Markovich, Péter, Etele ut 46/a 7/42, 1115 Budapest, Ungarn
Timar, Béla, Harfa utca 43, 1046 Budapest, Ungarn
(72) Opfinder: Berey, Attila, Gants Pal u. 11. 4/2, 8000 Székesfehérvar, Ungarn
Markovich, Péter, Etele ut 46/a 7/42, 1115 Budapest, Ungarn
Timar, Béla, Harfa utca 43, 1046 Budapest, Ungarn
(74) Fuldmaegtig i Danmark: Plougmann Vingtoft A/S, Strandvejen 70, 2900 Hellerup, Danmark
(54) Benaevnelse: DATAREGISTRERINGSORGAN, S/ERLIGT TIL EN PEN-LIGNENDE
LAEGEMIDDELINDGIVESESINDRETNING
(56) Fremdragne publikationer:

WO-A1-2010/098931
WO-A1-2011/073806
WO-A1-2013/004843
WO-A1-2013/004844
WO-A2-2010/062675
WO-A2-2012/127046



DK/EP 3265152 T3



DK/EP 3265152 T3

DESCRIPTION

[0001] The present invention relates to a data acquisition means to be used with drug delivery
devices, in particular, to a data acquisition and dispensing means that can be mounted onto
pen-type insulin dispensing devices.

[0002] Wide-spread use of a medical device is substantially affected by its cost and complexity.
This particularly applies to people living with diabetes, the significant masses of whom can
generally be considered disadvantaged as to their financial potential, especially in developing
countries. Consequently, a newly developed device will only become a device that could
improve their health and comfort if said device is generally a low-cost device and can optionally
be used for a relatively long period of time. Moreover, the great masses of people living with
diabetes (except for those having type | diabetes) are of older age, belonging generally to the
age-group of above fifty, and thus most of them are unable or hardly able to use and to learn
how to use advanced technological means and the most modern devices, such as e.g.
computers, tablets, smartphones, etc. Therefore, beyond the aforementioned considerations, a
newly developed device should have the simplest configuration and design as far as practical
usage is concerned, and it should also be a device that has - within the range of possibilities -
the least possible number of function buttons. A device that is cheap and easy to use in
everyday life can result in effective application even amongst people living under
disadvantaged conditions, and a more effective improvement in their health condition can be
observed for such a device.

[0003] One of everyday tasks of people living with diabetes is insulin administering by means
of insulin dispensers, e.g. pen-type insulin dispensing devices, i.e. insulin pens. Insulin
administering becomes an automated routine activity in a very short time for people living with
diabetes, an action that is carried out by habit, and thus they often do not remember whether
or not the required insulin dose has already really been administered. A further difficulty in
monitoring the administration is that in a single administration event only a small fraction of the
contents within the vial of the insulin pen becomes dispensed and thus the user is unable to
reliably determine by observing the amount of insulin remaining within the vial whether or not
the required insulin dose has been recently administered.

[0004] International Publication Pamphlet No. WO 2012/127046 A2 discloses a data
acquisition means that can be snap-fitted onto an insulin dispensing device, e.g. an insulin pen.
Said means can be disposed on the actuating button of the insulin pen and it detects by a
suitable sensor if the user presses the dispensing button in order to administer insulin.
Accordingly, said means comprises a sensor, electronics, a power source, and optionally a
transmitter and/or at least one LED. According to a preferred embodiment, said means stores
data related to the instant of insulin administration and in harmony with this, a LED emitting
e.g. in red indicates if time passed since the last administration is not enough. Then, when
suitable amount of time has passed, the red LED switches off and a LED emitting in green is
activated to indicate that the insulin pen can/should be used again. In one embodiment of said



DK/EP 3265152 T3

means, operation of a LED emitting in green for a given period of time indicates that
administration has taken place, then said LED switches off if the given amount of time has
passed. Said means is connected to the push-button of the insulin pen by a detachable
connection, thus it can be dismounted from the insulin pen and/or can be simply relocated to
another insulin pen, if necessary - when e.g. the power source of said means provided by a
button cell runs down or the insulin pen reaches the end of its lifetime - to replace the power
source. The transmitter in the cap is provided as a unit that is configured to optical or radio-
frequency data transfer; it is e.g. a Bluetooth transmitter, or can be configured to be also
suitable for wired data transfer.

[0005] A disadvantage of said data acquisition means is that continuous operation of the LEDs
emitting in red and green is power-consuming, therefore the power source in said means runs
down much faster than the lifetime of the insulin pen (i.e. the consumption of its insulin content)
and thus its replacement becomes necessary. Although operating the green LED of the device
for only a predetermined period of time would save energy, it does not indicate reliably the time
passed since the previous administration, because this function thereof is lost when lightning of
said LED is switched off. The run-down of the power source causes deletion of the insulin-
dispensing data and other pieces of information regarding the operation. Thus, said means is
not suitable for acquiring and storing data on a time scale comparable to the lifetime of the
insulin pen. A significantly greater disadvantage of said means is, however, that in lack of
suitable power management, run-down of the power source might cause said means getting
abruptly inoperable, which is annoying, but can also lead to a life-threatening situation. A
Bluetooth transmitter optionally applied in said means - given the capacity of the power source
(button cell) thereof - cannot be considered as a low-consumption (i.e. power source sparing)
device, therefore its operation (signal transmission) near the end of its power source's lifetime
might cause a run-down of the power source with high probability, and thus results in
unexpected inoperability of said means.

[0006] International Publication Pamphlet No. WO 2010/098931 A1 discloses a system aiding
the monitoring of administering insulin or another drug, comprising a data acquisition and
transmitting knob that is firmly built into a pen-type dispensing device, as well as a data
management unit that receives and evaluates data transmitted by said knob and provides a
response depending on the information content. The data management unit is provided by e.g.
a blood glucose meter disposed in the storage case of the pen, a cellphone, a personal
computer, a portable computer, an external network server or a combination thereof. The
response given to the user is generated by a LED or an LCD screen arranged in the pen, or by
a display or a speaker of the data management unit. The data transfer between the pen end
the data management unit can take place by electromagnetic waves in the infrared, optical or
radio frequency range. The pen and/or the data management unit can be provided with an
RFID-reader unit suitable for reading an RFID tag e.g. on the drug vial arranged within the
pen. Thus, the user could be warned - preferably before the administration - if the drug or the
time of administration would be inappropriate. The electronics of the knob of the pen measure,
store and transmit the time of pressing down and releasing the knob, and the strength of
pressing down the knob, since the rate of drug injection also depends on the strength of
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pressing said knob. According to experiences, this last feature is often inappropriate, because
it makes the amount of the administered drug uncontrollable. Energy management or an
operation mode that realizes energy management in relation to the system is neither disclosed
nor mentioned.

[0007] The object of the present invention is to eliminate or at least to alleviate disadvantages
of the prior art solutions. The present invention is only limited by the claims.

[0008] In particular, an object of the present invention is to provide a low-cost data acquisition
means that can be mounted onto pen-type drug delivery devices to acquire information about
the operation of the drug delivery device continuously and for a long period of time, as well as
to provide a signal to inform the user thereabout. Here, and from now, the term ‘long time'
refers basically to the lifetime of the drug delivery device that is used together with said data
acquisition means. Due to the wear caused by the daily usage (even several times, in some
cases), this is about one year in practice.

[0009] A further object of the invention is to provide a low-cost data acquisition means that can
indicate the pieces of information about the operation of the drug delivery device to the user in
compliance with the power supply of the data acquisition means, and thus it is capable of
predicting an expectable inoperability of said data acquisition means to the user in advance.

[0010] A further object of the invention is to provide a low-cost data acquisition means that is
capable of regularly transmitting data related to the operation of the drug delivery device to an
external data receiving and/or data processing unit, as well as also preserving the transmitted
information for a long period of time.

[0011] The aforementioned objects are achieved by providing a data acquisition means in
accordance with claim 1 that is mountable onto a pen-type drug delivery device, preferably
onto an insulin pen, and provided with data acquisition and informing functions, as well as has
its own power management, i.e. said means is configured, in particular, to transmit signals
related to drug delivery information of the drug delivery device for transmitting pieces of
information to a user, wherein said signals are in compliance with the actual charge level of the
power source and also change as said charge level of the power source changes. Preferred
exemplary embodiments of the data acquisition means are set out in claims 2 to 10.

[0012] The pen-type drug delivery device is preferably an insulin pen for dispensing insulin as
the drug. It is obvious, that the data acquisition means according to the invention can also be
used in the case of long term regular administration of other drug(s).

[0013] The task of the data acquisition means according to the present invention is, on the one
hand, to inform the user on the fact that insulin administration has already been performed
and, on the other hand, to acquire pieces of information about the insulin administration itself.
Informing the user is preferably achieved by LED light sources arranged within said means and
emitting in red and in green, by operating said LEDs in compliance with the power content of
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the power source used in the data acquisition means. That is, the number of flashes by the
LEDs corresponds to the actual charge level of the power source. If the insulin has already
been administered, the light source of the data acquisition means will inform the user by
flashing red light before actuation of the insulin pen that the required dose has already been
administered. Thus, a repeated insulin administration which could result in serious health
problems is avoided. This function greatly enhances the safety and comfort of patients,
because he/she stands under a continuous supervision by the data acquisition means, no
accidents can occur, medical condition of the patient may improve and he/she can perform
his/her daily routine more comfortably.

[0014] Besides the informing function, the data acquisition means has data acquisition function
as well. This comprises storing the instant and the duration of insulin administration by means
of exploiting a clock built into said means. These functions facilitate the physician in his
assessing the condition of the patient for the treatment of the patient. Physical condition of the
patient can be monitored and assessed between examinations, thus the physician can get an
accurate notion of the physical condition and its reasons as well. The administered amount can
be determined form the duration of insulin administration (i.e. the length thereof), there is also
a possibility to calculate it, but for evaluation purposes, knowledge of the duration of
administration is sufficient, as - according to our experiences and studies - patients administer
the required dose in an ingrown manner, i.e. every time substantially within the same amount
of time.

[0015] The technical criteria to be fulfilled by the data acquisition means according to the
invention have been established on the basis of the needs of potential users, in particular,
people living with diabetes. Our aims by fulfilling the criteria established are to make the life of
the patients easier, improve their condition, increase their comfort and safety, as well as to
provide appropriate means for simply monitoring their disease by physicians.

[0016] Nowadays there is a great number of commercially available pen-type drug delivery
devices, in particular insulin dispensing pens, which - although serving the same function -
have large differences in their appearance, external design and dimensions. The data
acquisition means according to the invention has a modular construction (i.e. it is obtained by
assembling several parts) and is mountable onto substantially any commercially available
insulin pen (several examples are shown in Figure 5). To achieve this, only the connecting
element that serves to connect the data acquisition means to the insulin pen is varied, further
parts of the data acquisition means have the same construction independent of the insulin pen
to be used with the data acquisition means. In particular, surface of the of said connecting
element that serves for connection is constructed with different surface structures, depending
on the actual commercially available insulin pen, in particular its actuator member, whereupon
the connecting element (and thus the data acquisition means according to the invention) is to
be mounted and fixed by a frictional and/or form-fitting connection between the connecting
element and said actuator member in such a manner that said means can be removed without
being damaged by applying a sufficiently large force to the data acquisition means, if
necessary.
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[0017] Furthermore, the data acquisition means is constructed in such a way that its actuation
by the push-button and the actuation of the insulin pen itself take place by the same action,
because this is the only way to guarantee that said means acquires data about the actuation
and provides response to the user and the physician appropriately. In this way the amount of
the administered insulin becomes calculable, it will be proportional to the duration of pressing
the push-button.

[0018] Furthermore, the data acquisition means is constructed by including an own power
source, as an important feature of the insulin pens is their mobility, i.e. they have to be usable
anywhere and anytime with no medical help or any further requisites. The power source of its
own is required for operating the electronics to provide response lights, to process and store
the data acquired. A wired construction that is connected to the mains is immobile, and
therefore obsolete, as it would reduce the mobility of a product. Moreover, the requirement for
an external power source would also increase the size and complexity of the device, which is
disadvantageous.

[0019] Furthermore, the data acquisition means is constructed in such a way, that to avoid
serious consequences of a repeated administration or a lack of administration, it reminds the
user for a predetermined amount of time (practically, for e.g. 3 hours) of the fact that the last
insulin administration has already been performed. This enhances comfort of the users. This
function is provided by a response generated by a LED light source of low power consumption
that - upon intentional actuation by the user - informs/warns the user by means of a number of
flashes depending on the charge level of the power source on the fact that administration has
already been completed and the next administration is not actual yet.

[0020] Furthermore, the data acquisition means is constructed in such a way that the memory
within the electronic subassembly stores the number, the instant and the duration of insulin
administrations for a long time, preferably for the whole lifetime of the insulin pen. Physician of
the patient can easily inspect and assess patient's condition from the number and duration of
the pressing down of the push-button of the device, which are pieces of information acquired
and stored by the electronic subassembly. Furthermore, the amount of administered insulin
can be determined from a duration of the push-button being pressed down. From the number
of said push- button being pressed down it can also be determined whether or not the user
regularly administered the required insulin. Furthermore, optionally the amount of administered
insulin can also be calculated from the duration of the push-button being pressed down and
the volumetric flow rate capacity of the needle of the insulin pen. This is, however, not
substantially important, the users mostly self-administer insulin for the same duration every
time in an ingrown manner. In case of a deviation from the ingrown duration, the physician may
precisely determine the cause of change in patient's condition.

[0021] Furthermore, the data acquisition means is constructed in such a way that when it is put
into a communication storage case together with the insulin pen, the data communication
between the data acquisition means and the storage case enables reading out data stored in
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said means related to the operation of the insulin pen. Said multifunctional storage case
provides solution for reading out data acquired by the data acquisition means according to the
invention and stored in the memory disposed within the data acquisition means for a long time,
practically from the first drug administration after connecting said means with the actually used
drug delivery device: each time when after finishing administering the drug, the pen-type drug
delivery device is put back into the storage case, and the case - preferably in an automated
manner, i.e. without the active contribution of the user - reads out the pieces of information
stored in the data acquisition means and then preferably stores the information in its own
memory unit for later usage, e.g. by a physician. The transfer is carried out through a
connection of low power consumption, preferably via an infrared communication channel. The
communication storage case is provided preferably by e.g. a casing that is used to store the
pen when it is not in use with the appropriate electronic modifications/upgrades.

[0022] Usage of a data acquisition means according to the invention is a great help in the life
and work of both the patient and the physician. Due to the automatic data communication,
operation of the data acquisition means requires only little effort from both parties. The
possibility to avoid by means of power supply dependent signals that said means become
unexpectedly inoperable, significantly improves life quality of the patient and reliability of the
use of a drug delivery device equipped with the data acquisition means according to the
invention with power management function.

[0023] In what follows, the data acquisition means according to the invention, in particular, its
preferred exemplary embodiments mountable onto pen-type insulin dispending devices, as
well as their operation is described in detail with reference to the accompanying drawings,
wherein

+ Figures 1A and 1B illustrate an exemplary insulin pen and a corresponding data
acquisition means according to the invention, respectively, before assembly and after
assembly;

e Figures 2A and 2B show a preferred exemplary embodiment of the data acquisition
means according to the invention in perspective view from the outside and from below,
respectively;

» Figure 3 is an exploded view of the data acquisition means shown in Figure 2 with the
parts making up the data acquisition means;

+ Figure 4 is a sectional view of a possible exemplary embodiment of the data acquisition
means when assembled;

« Figure 5 illustrates, without completeness, the outer construction of the actuator member
used in several commercially available insulin pens (from left to right, the insulin pen
marked as Luxura® from Eli Lilly®, as Solostar® from the Sanofi®, as Savivo® from Eli
Lilly®, as Novopen® 4 from Novo Nordisk® and as Tactipen® from the Sanofi® company
are shown);

» Figures 6A and 6B illustrate several possible exemplary embodiments of the connecting
side of the data acquisition means according to the invention, that enables the use of
said means with different commercially available insulin pens;
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» Figure 7 illustrates the pressure distribution by color coding within the material of the
data acquisition means in use;

e Figure 8 is a semi-exploded perspective view of the data acquisition means according to
the invention with the electronic subassembly;

« Figure 9 illustrates the electronic subassembly of the data acquisition means according
to the invention with the push-button having an actuating function;

« Figure 10 is a block diagram of the electronic subassembly of the data acquisition
means with power management function; and

» Figure 11 is a block diagram illustrating the operation of the data acquisition means.

[0024] Figures 1A and 1B illustrate an exemplary insulin pen 200 and a respective data
acquisition means 100 according to the invention, respectively, before assembly and after
assembly. The data acquisition means 100 is fixed on the actuator member 205 of the pen
200, but can be removed from it by applying a force exceeding a certain threshold without
damaging the insulin pen 200, the actuator member 205 or the data acquisition means 100.
Construction and operation of said insulin pen 200 is known to a person skilled in the art,
therefore is not discussed herein in more detail. Administration of insulin by the insulin pen 200
is performed through the end of the insulin pen 200 opposite to the one on which the actuator
member 205 is arranged generally by actuating the actuator member 205, or here the data
acquisition means 100. A preferred exemplary embodiment of the data acquisition means
according to the invention is illustrated in Figures 2A and 2B in exploded view from the outside
and from below, respectively. It can be seen in Figure 2B that inner surface 165 of mounting
ring 160 assuring the fixed connection between the insulin pen 200 and the data acquisition
means 100 is constructed as a structured surface that is complementary to the outer surface of
the actuator member 205. Thus, when the data acquisition means 100 is mounted onto the
insulin pen 200, a frictional and/or a form-fitting connection is established between the
mounting ring 160 and the actuator member 205 which keeps the data acquisition means 100
continuously on the actuator member 205.

[0025] Figure 3 is an exploded view of the modular data acquisition means 100. Here, various
parts of said means can be seen, such as the mounting ring 160 that forms a housing, and a
button body 110, a push-button 120 being transparent to light on at least a portion thereof, an
electronic subassembly 130, a button base 140 and a cover ring 150, all disposed within the
housing. The button body 110, the push-button 120, the electronic subassembly 130 and the
button base 140 form together a detector unit. Said parts, assembled into said detector unit,
can be fitted in the mounting ring 160 that can be mounted onto a desired type of insulin pen.
The detector unit is fitted in and secured to the mounting ring 160 by a snap-fit connection,
which forms between legs 143 on the bottom side of the button base 140 and a cylindrical
shoulder 163 on the inside surface of the mounting ring 160. Pressing the push-button 120 of
the detector unit causes the push-button 120 to abut the sensor element 132, thereby
generating a piece of information related to the actuation of the actuator member 205; said
piece of information is transmitted then to the electronic subassembly 130, wherein it gets
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stored. At the same time, pushing the push-button 120 causes the insulin pen 200 to perform
an insulin dispensing action due to mechanical transmission of the detector unit.

[0026] Figure 4 is a sectional view of an assembled data acquisition means 100, which shows
that the cover ring 150 actually fills the space created between the mounting ring 160 and the
button body 110 by joining together said unit and the mounting ring and thus it improves
mechanical durability of the data acquisition means. After mounting the said means 100 onto
the actuator member 205, the function of said actuator member (in particular, the push-button)
of the insulin pen is taken over by the electronic subassembly 130 including electronics, while
the mounting ring 160 and the bottom surface 145 of the button base 140 establish mechanical
connection with the actuator member 205 of the insulin pen. Furthermore, the electronic
subassembly 130 is received within the mounting ring 160.

[0027] The primary design requirement of the electronic subassembly 130 is the smallest
possible size, since the size of the data acquisition means 100 have to be as small as possible,
which is affected primarily by the outer dimensions of the electronic subassembly 130. The
electronic subassembly 130 is disposed in a separate storage case, which is the same for
every pen, independent of the type of the insulin pen. Said case of the electronic subassembly
130 can be fitted to the mounting ring 160. When the data acquisition means 100 is
assembled, the electronic subassembly 130 is disposed in a cavity defined by the button body
110 and the button base 140.

[0028] The function of the mounting ring 160 is to establish connection between the insulin pen
and the storage case of the electronic subassembly 130. The outer dimensions of the
mounting rings 160 are the same, independent of the type of the pen. This requirement is
necessary for the device to fit into a communication storage case, as in this way a single kind
of storage case can be used, which reduces costs and makes the product and its use simpler.
The mounting rings 160 have the same outer design independent of the type of the pen, thus
the users have to get accustomed to/to learn practically the usage of one single product
independent of the type of the insulin dispenser they use.

[0029] Figures 6A and 6B illustrate several exemplary embodiments of the inner (connecting)
surface that attributes the data acquisition means according to the invention and the mounting
ring 160 with the capability of being used in combination with different types of commercially
available insulin pens (see Figure 5). The figures show the connection surfaces of the
mounting rings 160 articulated by ribs and recesses separating said ribs; a complementary
surface for forming connection with the desired type of insulin pen is obtained in this manner.
As can also be seen in Figures 6A and 6B, the outer dimensions of the preferably cylindrical
mounting rings 160 are the same, both in diameter and height, independent of the type of the
insulin pen to be used, there are differences in shape only over the inner (connection) surface.

[0030] Said mounting rings 160, similarly to other plastic parts of the data acquisition means
100, are manufactured by polymer injection molding. A great deal of attention has to be paid to
the design of internal and external surfaces. Undercuts are to be avoided when making the
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molds to keep costs low, because undercuts would anyway greatly increase the costs of the
molds: the costs of a mold with undercut can be twice of the costs of a mold with no undercut.
As a result, the inner geometry of the mounting rings 160 is somewhat more complicated, but
can be manufactured by simpler and thus cheaper molds. Main considerations for the design
of ribs on the outer cylindrical surface of the mounting rings 160 are ergonomic shape, easy
handling and creation of an injection moldable structure.

[0031] Figures 8 to 10 show the structural and block diagram of the electronic subassembly
130 of the data acquisition means according to the invention. The electronic subassembly 130
stores the instant and the duration of the administration, which is suitable for determining the
amount of administered insulin, and transmits the stored data to the communication unit of the
storage case through a wireless communication channel. The electronic subassembly 130
comprises LEDs 131, sensor element 132, particularly a pressure sensor, a quartz or other
resonator 133 for providing clock signal, a power source 134 (preferably a battery, in particular,
a button cell), a processor 135 and a wireless (preferably infrared) communication unit 136.
The power source 134 is preferably fixedly built into the electronic subassembly 130, and
therefore cannot be replaced. The LEDs 131 comprise LEDs 131A emitting preferably red light
and LEDs 131B emitting preferably green light. The electronic subassembly 130 also
comprises an integrated circuit board 137 that also serves as a base and supports the
aforementioned electronic parts, as well as provides the electrical connection between said
parts.

[0032] When technical design of the data acquisition means was under progress, the most
important issue was to achieve a construction with the smallest possible size along with reliable
load-resistance. The insulin dispensing pen and the data acquisition means are used one to
four times a day, i.e. about 1000 times a year on average. Therefore, in a preferred exemplary
embodiment, the data acquisition means also has a memory unit (not shown in Figure 9) - with
a capacity of preferably 32 kB - that is capable of receiving and storing/preserving data related
to each insulin administration (about 1000) performed during the lifetime of the insulin pen (i.e.
about one year). The memory unit preferably preserves the stored information even in case of
total power cut, it is provided e.g. by a 'non-volatile’ memory, such as a flash memory. The
processor 135 is preferably a 16-bit processor.

[0033] Technical design of the two major parts of the data acquisition means (the mounting
ring 160 and the electronic subassembly 130) sets substantially different criteria. The
electronic subassembly includes the printed circuit board 137 with a few small-sized parts
arranged thereon and the small-sized power source 134. Besides small size, easy
manufacturability has also been taken into account in the technical design process. The
electronic subassembly 130 withstands to significant mechanical loads on the long term and
operates in a stable manner. The part of the data acquisition means matching the insulin pen
has got only mechanical functions and is subject merely to mechanical load. In the technical
design process, the two most important considerations are the material selection and to
achieve accurate matching. The applied materials are able to bear high physical load with no
permanent deformation and weakening. Accurate matching is a fundamental requirement for
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usability and reliability of the data acquisition means. The data acquisition means according to
the invention fits stably onto the pen, it does not fall from it, and thus the patient cannot lose it
in everyday use.

[0034] The data acquisition means is designed by a 3D computer modeling program, which
allows finite element simulations to be carried out for the model. This is suitable to predict the
behavior of the data acquisition means in everyday use, thus any accidental errors can be still
corrected before manufacturing. Results of the simulation show that a load of about 100 N
(which is about the force that an adult exerts when pressing the push-button 120 of the data
acquisition means to the sensor element 132, in particular, the pressure sensor) causes a
deformation of about 0.02 mm in the material, which is negligible. The same force causes a
tension of 6.2 MPa in the material (see Figure 7), which is also negligible compared to the 15
MPa yield point of the polymer material of the button base 140.

[0035] Accordingly, the data acquisition means according to the invention has the ability to
entirely transfer the force exerted on the push-button 120 by the user to the actuator member
205 of the insulin pen via the button base 140. This is important and preferred, as in this way
the data acquisition means 100 does not inhibit insulin administration, and after mounting the
data acquisition means 100 onto the insulin pen, the proper operation of said insulin pen does
not require significantly larger force. This feature would be adversely affected by an undesired
deformation arising (either at each press of the button and/or on the long term) in use. The
materials of the parts of the data acquisition means required for a flawless operation are
preferably selected from polymers by taking the aforementioned considerations into account.

[0036] In what follows, operation of an exemplary embodiment of the data acquisition means
according to the invention is described briefly with reference to the block diagram shown in
Figure 11.

[0037] To ensure low power consumption, the electronic subassembly 130 of the data
acquisition means 100 according to the invention contains the most modern surface mounted
device (SMD) components. Moreover, to increase the lifetime of the button cell battery, the
consumption is optimized by software. As a result, the data acquisition means 100 becomes
suitable for serving the insulin pen used in combination therewith during its whole lifetime.

[0038] In its default state, at least a part of the data acquisition means, i.e. its processor (CPU)
is in sleeping mode (300). The processor is activated (301) when the push-button of said
means is pressed. If this takes place, the data acquisition means tests (303) whether the time
passed since the last insulin administration is longer or shorter than a predetermined first
period of time LT - which is preferably 3 hours. If it is shorter, the data acquisition means
provides a first response (304A) to the user in the form of a predetermined number of flashes
of a preferably red LED, which indicates that insulin administration is not recommended yet. If
more time passed than said predetermined first time period LT, the data acquisition means
provides the user with a second response (304B) in the form of a predetermined number of
flashes of a preferably green LED, which indicates that sufficient amount of time has already
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passed since the last insulin administration to effect the next insulin administration. The
predetermined number of flashes of red/green LED(s) are adjusted in compliance with the
charge level of the internal power source of the data acquisition means; at full charge level of
the battery, the number of flashes will be a larger number, e.g. at least five flashes are
performed, while if the charge level of the power source falls under a first threshold of charge
level - e.g. 30% of the nominal full charge - said number will be a smaller number, e.g. three. If
charge level of the battery is reduced below a second threshold of charge level - e.g. 10% of
the nominal full charge - the number of flashes by the LED(s) will be an even smaller number,
e.g. 0, that is, the LED(s) will no longer flash. This also indicates to the user that the power
source is expected to run down. Upon this indication, the user can take care of saving the data
stored in the data acquisition means and obtaining a new data acquisition means, if necessary.

[0039] The number of flashes performed by the red and the green LEDs can be equal or
different. The electronic subassembly 130 comprises one or more, preferably two pieces of
red/green LEDs. If the data acquisition means comprises more than one LEDs of the same
color, the LEDs of same color can be flashed simultaneously or alternately. In order to indicate
the fact as harshly as possible that insulin administration is not recommended when the LED
emits in red, alternate flashing of the LEDs is highly preferred.

[0040] When the push-button is released (305), the device tests (306) if the duration of holding
down the button was longer or shorter than a second predetermined period IT (which is
preferably e.g. 0.3 seconds). If it is longer, the data acquisition means maps the pressing of
the button with an insulin administration event, and stores (307) the duration and the instant of
pressing the button in the memory unit. If it is shorter, said means continues its operation by
skipping at least one step and at most as many steps as still remain until returning to the
sleeping mode, preferably by skipping more than one step, and most preferably by skipping
the three steps (steps 307 to 309) following the test.

[0041] Optionally, the data acquisition means is waiting for several (e.g. 15) seconds after
releasing the push-button - before or after data storing (307) - and if the button is pressed
again, and the duration of this pressing down is longer than the second predetermined period,
then (if the waiting period comes before data storing (307)) it adds its duration to the previous
duration of button pressing down and stores the sum of the two durations, or (if the waiting
period comes after data storing (307)) it stores said duration as a new administration duration.

[0042] After storing (307) the duration of pressing down the button which is deemed to
correspond to an insulin administration, the data acquisition means tests (308) if the duration
of holding down the button is longer or shorter than a third period RT. If it is longer, the said
means adjusts (309) the instant of last insulin administration to the instant of the actual button
press. If it is shorter, the said means continues to operate by skipping at least one and at most
as many steps as remain until returning to the sleeping mode, preferably by skipping one step
(i.e. adjusting (309) of the instant of last insulin administration).

[0043] After this, the data acquisition means transmits (310) a wireless communication signal
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and tests for a given period of time if a response signal is received, i.e. it is waiting (311) for a
response signal. If no response signal is received within the given period of time, it transmits
(312A) data related to the at least one, preferably five latest insulin administrations. The data
acquisition means then repeats the signal transmission (310), the data transmission (312A) at
least once, preferably e.g. 30 times, and/or performs further steps after further delay of
preferably one minute. If a response signal is received, the data acquisition means transmits
(312B) all the stored data and, optionally, based on the response signal received it adjusts
(313) the date, the instant and/or one or more of the predetermined periods, preferably the
first predetermined period.

[0044] After this, the data acquisition means returns to sleeping mode (300) in order to spare
with the power source.

[0045] The processor 135 is in sleeping mode most of the time, therefore its consumption is
low. The activated LEDs' power consumption is the highest, ~5 mA. The program code
requires a relatively short time for its execution. By keeping the number of executions low, the
long term consumption also stays low. The lowest possible consumption is achieved in the
sleeping mode, wherein it is 0.4 mA. Consequently, the data acquisition means according to
the invention can operate with a power source provided by a button cell for about 1.5 years,
which is more than the lifetime of most insulin pens (with replaceable cartridges), which is
about 1 year. Consequently, due to the energy management scheme described hereinbefore,
the data acquisition means according to the invention can reliably operate through its whole
lifetime with the battery inserted into it when it has been manufactured. Furthermore, when the
insulin pen is replaced (either because the physician prescribes a new one or due to inevitable
wearing), the patient preferably receives a new data acquisition means. Hence, there is no
need to replace the power source of the electronic subassembly 130 during the lifetime of the
insulin pen, and thus while maintaining reliable operation, manufacturing costs of the data
acquisition means according to the invention can be further reduced by making use of a built-in
power source.

[0046] When the power source is low on charge, preferably at about 30% of its nominal
charge, to save power the data acquisition means switches to a power saving mode upon
instructed to do so by the processor. Power saving operation includes - besides maintaining
other functions of the device unchanged - that the LEDs will flash fewer times to inform the
user. Furthermore, when reaching an even lower charge level of the power source, e.g. about
10% of the nominal charge, upon instructed by the processor, the data acquisition means
switches to an operational state in which even more power can be saved. In this state the
LEDs will no longer flash when the insulin pen is used, but at least one of its other functions,
preferably all of its other functions remain constantly available. Now, the lack of flashing of the
LEDs also indicates to the user that the power source is about to run down.

[0047] In a preferred embodiment, the data acquisition means is used in combination with an
additional communication device, e.g. a storage case. In such a case the repeated and
delayed signal transmission ensures that signal transmission also takes place at that instant
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when said data acquisition means and the insulin pen have already been put back into the
case - this usually takes place in less than 30 minutes. The storage and transmission of the
pieces of information regarding more than one insulin administration by the data acquisition
means practically ensures that said means transmits every relevant piece of information to the
communication storage case when it is put back into the case, even though it was removed
from the case for a longer period of time (e.g. 1 day). The data acquisition means is configured
to allow re-set of the date/time and optionally some additional operation parameters, e.g. the
first predetermined period (which is the threshold period belonging to the signal that warns the
user if a repeated insulin administration is intended to be performed too early) upon detecting
incoming communication. This allows the use of data acquisition means with the same factory
settings to be used in combination with insulin pens of different kind - i.e. containing long-acting
base insulin or short-acting insulin - and in such cases it also allows to re-set the period of
warning, if necessary.

[0048] In a preferred embodiment, the data acquisition means comprises an electronic
oscillator (e.g. an RC circuit), preferably with an oscillator having a quartz crystal, thus the error
of timekeeping remains low from the startup of said means to the end of its lifetime.
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Patentkrav

1. Dataregistreringsorgan (100) til at anvendes med en

lazegemiddelindgivelsesindretning (200) til kontinuerligt at indhente information om

drift af indretningen (200) i lgbet af levetiden af indretningen (200) og til at

indikere informationen om driften af indretningen (200) til en bruger, omfattende
- en detektorenhed, der har et sensorelement (132), idet naevnte
sensorelement (132) er konfigureret til at detektere en aktiveringshandling
der udfgres pa et aktiveringselement (205) af
laagemiddelindgivelsesindretningen (200) med henblik pa at frigive mindst
en del af et lzegemiddel indeholdt inden i
lzegemiddelindgivelsesindretningen (200), og en trykknap (120)
konfigureret til at udgve naevnte aktiveringshandling pa navnte
sensorelement (132) ved at trykke pd navnte trykknap (120), hvor
naevnte sensorelement (132) er konfigureret til at detektere naevnte
aktiveringshandling som at trykke pa trykknappen (120), som en del af
nzevnte aktiveringshandling; og
- en elektronisk underanordning (130), der har en strgmkilde (134), idet
naevnte elektroniske underanordning (130) er forbundet til
sensorelementet (132) og til stremkilden (134), hvor den elektroniske
underanordning (130) er konfigureret til at lagre mindst en information
relateret til den detekterede aktiveringshandling,

kendetegnet ved at

den elektroniske underanordning (130) er yderligere konfigureret til at overfgre

signal(er) relateret til naevnte information(er) til brugeren, idet det mindst ene

signal er i overensstemmelse med en faktisk ladningstilstand af strgmkilden (134)

og andres, nar ladningstilstanden af naevnte stromkilde (134) aendres.

2. Dataregistreringsorgan (100) ifglge krav 1, yderligere omfattende en
monteringsring (160), konfigureret til at tilvejebringe en adskillelig forbindelse af
dataregistreringsorganet (100) med aktiveringselementet (205) af
laegemiddelindgivelsesindretningen (200).

3. Dataregistreringsorgan (100) ifelge krav 2, hvor detektorenheden, den
elektroniske underanordning (130) og monteringsringen (160) danner en
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integreret enhed, nar de er samlet.

4. Dataregistreringsorgan (100) ifglge krav 2, hvor naavnte forbindelse af
dataregistreringsorganet (100) og aktiveringselementet (205) er dannet af en
friktions- og/eller formsluttende forbindelse mellem aktiveringselementet (205) og

den indvendige overflade af monteringsringen (160).

5. Dataregistreringsorganet (100) ifglge et hvilket som helst af kravene 1 til 4,
hvor den elektroniske underenhed har mindst et optisk element indrettet til at
emittere lys, og hvor signalet relateret til informationen relateret til den

detekterede aktiveringshandling overfgres af naevnte optiske element.

6. Dataregistreringsorgan (100) ifglge krav 5, hvor det mindst ene optiske
element indrettet til at emittere lys tilvejebringes ved en kombination af mindst
en lysemitterende diode indrettet til at emittere rgdt lys og mindst en
lysemitterende diode indrettet til at emittere gragnt lys.

7. Dataregistreringsorgan (100) ifelge krav 5 eller 6, hvor overfagrselssignal(er)
relateret til information(er) relateret til den detekterede aktiveringshandling i
overensstemmelse med den faktiske ladningstilstand af strgmkilden (134) finder
sted ved at justere antallet af optiske emissioner fra naevnte mindst ene optiske
element i overensstemmelse med ladningstilstanden af strgmkilden (134).

8. Dataregistreringsorgan (100) ifglge krav 7, hvor antallet af optiske emissioner
fra naevnte mindst ene optiske element er et fgrste antal, hvis den faktiske
ladningstilstand af naevnte strgmkilde (134) er over en fgrste taerskel, og hvor
antallet af optiske emissioner er et andet antal, hvis den faktiske ladningstilstand
af naevnte strgmkilde (134) er mellem den fgrste taerskel og en anden taerskel,
idet naevnte anden taerskel er mindre end naevnte fgrste taerskel, og hvor antallet
af optiske emissioner er et tredje antal, hvis den faktiske ladningstilstand af
naevnte strgmkilde (134) er under den anden taerskel, hvor naevnte fgrste antal er

stgrre end det andet antal, og naevnte andet antal er stgrre end det tredje antal.
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9. Dataregistreringsorgan (100) ifglge krav 8, hvor det tredje antal er nul, for
saledes at tilvejebringe indikation af en forventet nedlukning af strgmkilden (134).

10. Dataregistreringsorganet (100) ifglge et hvilket som helst af de foregdende
krav, hvor laegemiddelindgivelsesindretningen (200) er en pen-lignende
insulinindgivelsesindretning.
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DRAWINGS

Figure 1A

Figure 2A Figure 2B
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