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DESCRIPTION

TECHNICAL AREA

[0001] The present invention relates to an information provider that is capable of transmitting
unique Iidentification Information. The Information provider s preferably arranged to a
medicament delivery device and i1s further preferably arranged to communicate with smart
devices.

BACKGROUND OF INVENTION

[0002] Medicament delivery devices for self-administration have been on the market for a
number of years. In order for the devices to be handled by non-professionals, they have to be
easy to use and intuitive. Further, since many of the drugs are vital or at least very important to
the patient there Is a desire from physicians and other professionals to obtain information that
the patients medicate according to prescribed schemes. The desired information could include
the type of drug, delivery times and dates, dose size. Additional information that could be
beneficial to the physician Is that the drug has being taken using the correct procedure
according to instructions for use; that the drug has the prescribed temperature during drug
delivery; that the right injection depth has been used and that the correct injection speed has
been used, when the medicament delivery device Is an injector.

[0003] In order to obtain this information from the medicament delivery device, a number of
solutions have been presented. Document WO 2004/084116 discloses a system for presenting
and distributing medication information. According to the document, a medicament delivery
device Is arranged with communication mechanisms which will enable communication with a
terminal device such as a cellular or a mobile phone or a PDA. A preferred communication
standard is Bluetooth. The medicament delivery device Is arranged with a number of sensors
for monitoring and registering e.g. a dose delivery sequence. The idea Is then to use the
functionality of the terminal device, such as its display, its processor, its keyboard, etc. instead
of providing the medicament delivery device with such features. The transfer of the
functionality to the terminal device will reduce the cost of the medicament delivery device In
comparison with medicament delivery devices provided with such functionality.

[0004] However, a drawback with the solution according to WO 2004/084116 Is that a
Bluetooth circuit, or the like wireless communication systems such as ANT or ZigBee, 1s built
Into the housing of the medicament delivery device. The communication system with its battery
to power the circuit requires a certain space in a medicament delivery device. It is thus not so
easy to modify existing designs or to easily provide existing designs with added functionality
that communication systems can provide. Other communication technologies that might be
Interesting are for instance radio frequency identification (RFID) tags. If passive RFID-tags are
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used, then no battery i1s required and the tags can be made very small. One favourable
solution Is to produce the tags as labels or stickers that can be attached to surfaces of a
device. In the technical area of medicament delivery devices, RFID has been used to some
extent for identifying certain components comprised In the medicament delivery device,
completed operation sequence or for collecting Iinformation regarding adherence of a
medicament delivery scheme.

[0005] Regarding identification, document US 8,355,753 discloses a medication site arranged
with a medication port to which a medicament container may be releasibly attached. The neck
portion of the medicament container i1s In one embodiment arranged with an RFID-tag with an
antenna that can be connected or disconnected by a switch. VWWhen the medicament container
IS connected to the medication port, the switch connects the antenna and the information on
the RFID-tag can be read by an RFID-reader in the medication site. The information contained
In the RFID-tag may be the type of drug contained. According to another embodiment in US
8,359,753, an RFID-tag may be arranged to be activated when medication has been delivered,
thus sending information to the medication site that the delivery sequence is completed. The
drawback with the medication site according to US 8,355,753 Is that the device as such iIs
rather complex and expensive, comprising a number of features and functions that are not a
part of self-administering medicament delivery devices and certainly not for disposable
medicament delivery devices.

[0006] Document US 2013/184649 discloses a system including a medicament delivery device
and a container configured to receive at least a portion of the medicament delivery device. The
medicament delivery device includes an actuator and a first electronic circuit system. The
actuator 1s configured to Initiate delivery of a medicament into a body when the actuator is
moved from a first position to a second position. The first electronic circuit system is configured
to output a first electronic signal when the actuator 1s moved from the first position to the
second position.

BRIEF DESCRIPTION OF INVENTION

[0007] The invention Is set out In the appended Iindependent claim 1. Advantageous
embodiments are defined by the dependent claims.

BRIEF DESCRIPTION OF DRAWINGS

[0008] In the following detailed description of the invention, reference will be made to the
accompanying drawings, of which

Fig. 1 displays a first scenario according to the invention comprising an NFC-tag and a smart
device,
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Fig. 2 displays the use of a label comprising an NFC-tag capable of providing status
Information of several features and functions of a medicament delivery device,

Fig. 3 displays the use of a label comprising a Bluetooth-circuit capable of providing status
Information of a medicament delivery device,

Fig. 4 displays a cross-sectional view of one alternative of the label of Fig. 3,
Fig. 5 displays a cross-sectional view of a second alternative of the label of Fig. 3,

Fig. 6 displays a second scenario according to the invention with a higher level of integration
between NFC-tags and smart devices,

Fig. 7 displays an example of the use of several NFC-tags in one medicament delivery device,

Fig. 8 displays an example of physical integration of a medicament delivery device comprising
NFC-tags and a smart device, and

Figs. 9 and 10 display the use of a packaging as a function provider.

DETAILED DESCRIPTION OF THE INVENTION

[0009] In the following description, the wording smart devices will be used. In this context,
smart devices may Include electronic devices that are provided with processors that are
capable of running computer programs as well as storage space to store programs as well as
data retrieved from different external sources. It is further to be understood that the smart
devices are provided with communication systems that are capable of communicating with data
networks In order to access different databases. It is to be understood that databases may be
accessed via the internet, so called cloud services, and/or databases that are connected
directly to and accessed via local area networks. It i1s further to be understood that the smart
devices In this context comprise some sort of human-machine Interface for two-way
communication. The human-machine Interface may comprise displays, keyboards,
microphones, loudspeakers, |/O-ports for connection of peripherals. Further the smart devices
may be provided with antennas for wireless communication with the networks. Also, the smart
devices may be arranged with receiving and transmitting mechanisms capable of
communicating with NFC tags as well as programs capable of establishing and handling the
communication with the NFC tags.

[0010] Further, In the following description, the wording medicament delivery device will be
used. In this context, medicament delivery devices may include a number of devices capable of
delivering certain doses of medicament to a user, such as e.g. injection devices with or without
Injection needles, inhalers of all kinds, such as powder, aerosol driven, gas, nebulizers having
mouth or nasal pieces, dispensers for medicament in tablet form. The medicament delivery
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devices may be of either disposable type or re-usable type and may be provided with
medicament containers suitably arranged for specific drugs in specific forms.

[0011] The communication system of the present application may comprise the use of radio
frequency identification technology, RFID. In particular, high frequency RFID provides a
number of advantages regarding communication. The possibilities of using HF RFID are
numerous and In particular provides the use of Near Field Communication, NFC. NFC s
particularly suitable because it is a set of standards for smartphones and the like smart devices
to establish radio communication. NFC Is a set of short-range wireless technologies, typically
requiring a distance of 10 cm or less. NFC operates at 13.56 MHz on [SO/IEC 18000-3 air
Interface and at rates ranging from 106 kbit/s to 424 kbit/s. NFC always involves an initiator
and a target; the initiator actively generates an RF field that can power a passive target. This
enables NFC targets to take very simple form factors such as tags, stickers, key fobs, or cards
that do not require batteries.

[0012] In the following description of the technology used the word NFC-tag will be used. In
this context it 1s to be understood that NFC-tag will comprise an NFC-chip connected to a
circuit as well as an antenna. NFC-tag iIs not limited to be integrated in a patch or label, but
may be a stand-alone unit, or integrated in the material used for manufacturing medicament
delivery devices. Further, the NFC-tag may include further features and components that are
needed for the required or desired purposes and applications as will be apparent below.

[0013] NFC tags contain data and are typically read-only, but may be rewriteable. They can be
custom-encoded by their manufacturers or use the specifications provided by the NFC Forum,
an Industry association charged with promoting the technology and setting key standards. The
tags can securely store personal data such as debit and credit card information, loyalty
program data, PINs and networking contacts, among other information.

[0014] Near-field communication uses magnetic induction between two loop antennas located
within each other's near field, effectively forming an air-core transformer. There are two
communication modes, passive and active mode. In the passive communication mode, the
Initiator device provides a carrier field and the target device answers by modulating the existing
field. In this mode, the target device may draw its operating power from the initiator-provided
electromagnetic field, thus making the target device a transponder. In the active
communication mode, both Initiator and target device communicate by alternately generating
their own fields. A device deactivates its RF field while it is waiting for data. In this mode, both
devices typically have power supplies. As to be understood In the following description In the
area of medicament delivery devices, the initiator device is a smart device as defined above,
and the target device Is a medicament delivery device as defined above.

[0015] Regarding medicament delivery devices, they can be arranged with NFC tags in order
to perform a number of tasks. The NFC tags may be arranged as labels on an outer or inner
surface of a housing of a medicament delivery device. It may also be embedded or cast into
the material of the medicament delivery device.
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[0016] Figure 1 displays a first possible scenario comprising NFC tags and smart devices. In
its most simple application, the NFC tags may be arranged to perform functions that do not
require specific approvals from national drug regulation authorities such as the FDA in USA
that the device Is e.g. safe and effective. Such functions may comprise authentication of the
drug that Is inside the medicament delivery device. In that respect, the NFC tags may be
placed on the medicament containers, for example If the medicament delivery device Is a
reusable device that may be used for a number of medicament containers.

[0017] Alternatively the NFC tags may be a part of the medicament delivery device, either as a
label added to the device during assembly or embedded into the material when casting the
device, e.g. In the housing.

[0018] The NFC tags may further provide information regarding expiry date of the drug.
Alternatively, the communication with the smart device may trigger the smart device to connect
to a remote database where Iinformation regarding the drug may be retrieved, such as the
expiry date. The information from the database may further include if any recalls can or have
affected the unique drug and/or the medicament delivery device.

[0019] The NFC tags may further include functions that, when communicating with the smart
device, may start programs or applications in the smart device that provides the user with
Information. The programs and/or applications may be stored in the smart device but may also,
or instead, be stored in external databases that are either retrieved by the smart device or run
via web browsers. |In that respect, the NFC tags may trigger a web browser of the smart device
to activate certain URL's. These may comprise e.g. instructions for use of the medicament
delivery device, where the URL may lead to a web page containing a written description of how
to use the device.

[0020] In addition, or instead, the targeted web page may include a video recording, that also
could Include a narrator, showing and describing how to use the device. Further information
that could be provided to the user is contact information to health care providers, such as e.g.
telephone numbers, e-mail addresses, maps etc. Further information to a user may comprise
reminders and schedules for dose delivery, such as dose delivery Intervals, at what times
during the day the dose should be taken etc. This dose delivery information may be manually
generated In that the user or a physician enters the information into the smart device, which
could be done via a calendar function. The information could also be generated electronically
from prescription, wherein the information I1s obtained through communication with external
databases via networks. The smart device could then provide the user with reminding
Information when it is time to take a dose of medicament, wherein the reminder could include
all sorts Iindications such as text messages on the display of the smart device, audible signals
or voice messages, vibrations, flashes, just to mention a few possibllities.

[0021] Other types of information could comprise reminders and schedules regarding using
different dose delivery sites, which may be quite important when injection devices are used and
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wherein repeated Injections on the same site may cause scars tissue, and or where the drug
Injected may cause Iirritation of the skin. These schedules could comprise visual information on
the display of the smart device showing graphically where on the body the next dose should be
delivered. This type of information may then be displayed in connection with the reminder of
taking a dose of medicament.

[0022] The storage facilities of the smart device may further be used to store unique ID of the
drug used, wherein specific information may be connected to the drug Iin order to build up
medicament delivery history. In this respect, medicament delivery history, e.g. injection history,
may comprise information regarding date and time of information read by the smart device of
performed drug delivery occasions. It Is In this scenario thus important that the reading of the
NFC-chip 1s performed close after the dose has been delivered in order for the information to
be as accurate as possible.

[0023] The Iinformation may further, or instead, comprise delivered dose size, If for example
the medicament delivery device may be provided with mechanism for setting and delivering
different dose sizes. The Iinformation may be compared by the smart device with prescribed
drug delivery intervals and/or dose sizes In order to detect any deviations. Any deviations may
be stored in the smart device and/or transmitted to the physician of the user. It iIs however to
be understood, as mentioned above, that the information, written and/or visual and/or audible,
may be comprised in the programs or the applications that may be stored in the smart device.
The user may also be alerted by the smart device of any deviations and may possibly be given
options regarding remedy of the deviations.

[0024] As an alternative to NFC-technology, other types of short-range wireless technology
(SRWT) may be utilized for obtaining the same functionality. There are a number of different
short-range technologies that may be used, where ANT+, RFID, Zighee and Bluetooth are the
technologies that are the best suited for implementation in medicament delivery devices. One
favourable technology is then the Bluetooth-technology. Bluetooth technology operates in the
unlicensed Iindustrial, scientific and medical (ISM) band at 2.4 to 2.485 GHz, using a spread
spectrum, frequency hopping, full-duplex signal at a nominal rate of 1600 hops/sec. The 2.4
GHz ISM band is available and unlicensed in most countries. Especially the Bluetooth low
energy or Bluetooth Smart may be utilized in connection with medicament delivery devices and
the functions that are requested. The Bluetooth circuit i1s provided with a transmitter that is
capable of transmitting for instance a unique identification number or data as well as recording
a time stamp. The Bluetooth circuit is driven by a small battery, wherein some sort of switch
preferably is arranged between the battery and the Bluetooth circuit for activating the Bluetooth
circuit only when there is an occurrence or change of status of the medicament delivery device.

[0025] One scenario regarding the present invention is to provide more information regarding
the status of the medicament delivery device In the communication between one or more
SRWT-chips and smart devices, thereby increasing the level of integration between the
medicament delivery device and the smart device. An example of this is shown In Fig. 2. In this
scenario, SRWT-chips are used that are capable of detecting and identifying if a certain circuit



DK/EP 3204877 13

on the medicament delivery device I1s open or closed. This capability may be used for providing
Information regarding the status of the medicament delivery device.

[0026] For instance circuits may be connected to a number of functions and components of
the device. One important function i1s as an information provider. As an example, a circuit 40
such as an NFC-circuit, may be arranged as a label that is attached to an outer surface of a
medicament delivery device. As seen In Fig. 2, one part of the label may be the electronics
circuit with an antenna capable to transmitting information to an external receiver such as a
smart device. As seen In Fig. 2, the electronics circuit may be arranged In the label having an
activation element 42 in the form of an electrical circuit element extending over the interface
between a housing 43 of the medicament delivery device and a protective cap 44. Further the
label may be arranged with a tear line 46 that is generally aligned with the interface between
the housing and the protective cap. When a user removes the protective cap 44 the circuit is
broken and thus closed, which may be detected by the NFC 40 and this information may be
transmitted to the smart device as seen in Fig. 6. The smart device can store this information
and/or transmit it to external databases, adding to the device history, which may be monitored
by e.g. the physician of the user.

[0027] Figures 3 to 5 show a similar scenario, but in this case, a label 50 1s only arranged
between the protective cap 44 and the housing 43 of a medicament delivery device. Further,
the label Is arranged with a Bluetooth chip 52, Fig. 4, with an antenna 54 as well as a small
pattery 56. The Bluetooth chip iIs arranged with a micro controller unit and memory storage
elements, which storage elements may comprise handling instructions for the micro controller
unit as well as unique identification information. An activation element 58 in the form of an
electrical circuit element I1s designed In the label, extending over a tear line 60 that generally
follows the interface between the protective cap 44 and the housing 43. VWhen the medicament
delivery device I1s to be used, the protective cap 44 is removed. This will cause the label 50 to
be torn along the tear line 60, which will cause the activation element 58 to be affected such
that the battery 56 will power up the Bluetooth chip.

[0028] The activation of the battery and the Bluetooth circuit may be performed in several
ways. For instance, as seen In Fig. 5, the tearing of the label 50 may cause a strip 62 of non-
conductive material placed against one terminal of the battery 56 to be removed, thereby
closing a circuit. On the other hand, the Bluetooth circuit may be connected to the battery but
being In stand-by mode and In Intervals checking if a circuit has been broken. If so, the
Bluetooth will switch into active mode. The Bluetooth chip will then start to send signals to
possible receivers. In this aspect it Is to be understood that the receiver may be the smart
device of the user only so that information from the medicament delivery device cannot be
transmitted to other Bluetooth receivers.

[0029] The data transmitted may be a unigque identification number enabling the identification
of the unique medicament delivery device. Together with this information should be a time
stamp for determining when the medicament delivery device has been activated for providing a
dose of medicament. Further, the label may be arranged with information providing the
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possibility of obtaining the unique identification number when the Bluetooth chip Is not
activated. The information transmitted by the Bluetooth circuit may on the one hand be used
for indicating the use of the medicament delivery device, and on the other hand be used for
tamper evidence of the medicament delivery device.

[0030] Regarding the unique identification number that the Bluetooth circuit may transmit, it
may In addition be arranged on the surface of the label 50 in the form of e.g. machine readable
Indicia, such as a QR-code 62 as shown In Fig. 3. The advantage with this is that it is possible
to identify the specific medicament delivery device without having to activate the Bluetooth
circuit. This I1s an advantage when the medicament delivery device Is handled after
manufacturing, such as by a pharmacist that i1s to provide a user with medicament delivery
devices according to treatment schemes. It is then easy to read the unique codes of specific
medicament delivery devices and to assign them to specific users.

[0031] Circuits may be connected to a number of components for providing status information.
Such status information may comprise end of dose delivery. It may for example be important
for a user to know when an Injection sequence has ended and that it is safe to remove the
device from the Injection site. In this case a circuit may be affected by moving components at
the end of dose delivery, wherein the circuit acts as a switch, e.g. from open to closed, Fig. 3.
The switch information detected by the SRWT Is transmitted to the smart device, wherein the
smart device Is arranged to indicate to the user that the device may safely be removed. Also,
this information confirms that the device Is used.

[0032] The circuits and switches may further be used as interactive, step by step, instructions.
For example, the smart device may be provided with an instruction application showing a user
In a step-wise manner how a device should be handled. VWhen one step has been performed,
whereby a certain circuit has been affected and detected by the SRWT and transmitted to the
smart device, an OK or positive response Is provided by the smart device and displayed to the
user. The instruction application then shows the subsequent handling step to be taken. In this
manner, all steps affect different circuits that in turn provide the SRWT-chip with status
Information. This status information Is successively transmitted to the smart device and
appropriate information is displayed to the user by the instruction application.

[0033] In connection with the Increased integration of the medicament delivery device and the
smart device, further information could be collected in order to increase the understanding of
the effects of a certain treatment scheme, e.g. disease monitoring. The programs or
applications that are used in the smart device In connection with the medicament delivery
devices may further include questionnaires that are filled in by the user in connection with a
dose delivery operation. The questionnaire may include a number of questions regarding the
current status of the patient and may preferably be configurable depending on therapy,
disease and user needs. The areas that might be handled may include quality of life, cognitive
function, pain, fatigue, nausea, mental health, etc. The answers of the questionnaire may then
be transmitted from the smart device to external databases together with information collected
via the SWRT-tags for processing and evaluation to find positive or negative correlations
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between the treatment scheme and type of medicament in relation to the perceived condition
of the patient.

[0034] It Is to be understood that more than one SWRT-circuit may be used on one device,
where the different SWRT-chips are arranged to handle for example different states of a
device. In this scenario, when e.g. NFC-tags are used, it may be important that only one NFC-
tag at the time may be read by the smart device. Fig. 6 shows a possible use of several NFC-
tags. Here the medicament delivery device Is arranged with a component 70 that is rotatable
Inside the housing of the device. Before dose delivery the component 70 has one rotational
position, Fig. 6a, and after completed dose delivery, the component 70 has a second rotational
position, Fig. 6b. This fact may be used In that each position provides information from
separate NFC-tags 72, 74. In order to ascertain that only one NFC-tag at the time can be read,
a metallic layer 76 Is attached to the housing of the medicament delivery device in the area of
the NFC-tags, where the metallic layer 76 acts as a shield, blocking reading of the NFC-tags.
The metallic layer 76 Is further arranged with an opening 78, which opening 78 Is positioned In
relation to the NFC-tags 72, 74 such that a first NFC-tag 72 1s aligned with the opening 78 at
the first position of the rotatable component, Fig. 6a, and that a second NFC-tag 74 is aligned
with the opening 78 In the second position, Fig. 6b.

[0035] Thus, In the first position, before being used, the first NFC-tag 72 may be read by a
smart device, providing information that the device is unused. Further, in the second position,
after use, the second NFC-tag 74 may be read by a smart device, providing information that
the device has been used. It Is to be understood that further NFC-tags may be used, for
Instance as described above In connection with removal of a protective cap. There are
numerous ways In which the functions may be physically implemented. For instance, the
several NFC-tags may be Integrated into the material when the rotatable component is
manufactured, e.g. moulded In plastic. The NFC-tags may also be attached onto the surface of
the rotatable component, either glued directly or being integrated in a label that is attached to
the rotatable component. Also the metallic layer may be formed in different ways. It may also
be integrated in the material of the housing or be arranged as a label that is attached on the
Inner or outer surface of the housing.

[0036] According to a further scenario of the present invention, an attachment 80 could be
provided to the smart device, Fig. 5. The attachment could for example comprise a shell
enclosing at least part of the smart device. This attachment enables a number of features and
functions.

[0037] Preferably the attachment is arranged to accommodate or hold a medicament delivery
device. It 1s even feasible that the attachment and the medicament delivery device are
Integrated into one unit. With this feature, an even closer integration between the medicament
delivery device and the smart device I1s obtained. This In turn provides additional advantages
and features. One advantage Is that the fixed connection between the medicament delivery
device and the smart device enables correct reading position of a SRWT-tag and In particular
an NFC-tag having a short range. Thus, the user does not have to try different distances
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between the medicament delivery device and the smart device In order to obtain information
from the NFC-tag.

[0038] Further, If the smart device Is not equipped with an NFC-reader, the attachment could
be provided with such an NFC-reader, thereby adding functionality to the smart device. The
Integration of the medicament delivery device and the smart device further provides real time
Interactive user instructions as well as correct injection times, dates and dose quantities
because of the close connection between the medicament delivery device and the smart
device because of real time reading of the NFC-tag. The Injection times, dates and dose
qguantities can be recorded directly in the smart device for further processing or transmittal.

[0039] Many smart devices are arranged with motion sensors in three dimensions, which
functionality could be used in connection with handling of the medicament delivery device. For
Instance, the smart device could detect how it, and thus the medicament delivery device, Is
being held. This may be important for some types of drugs and for some types of medicament
delivery devices In that the medicament delivery device has to be held in a certain way during
some steps when used. This could for example be a medicament delivery device using a so
called dual chamber medicament container, where it can be important how the medicament
container is held during mixing and priming. The motion sensors of the smart device could then
be used to detect how the medicament delivery device Is held and could inform a user on how
to hold the device and alert the user If the device Is not held according to instructions.

[0040] Further features of the smart device that could be used with the integrated medicament
delivery device Iinclude the use of a camera that is often an integrated part of the smart device.
The camera could then be used to take photographs of the content of the medicament
container, which often iIs transparent, in order to obtain information regarding the status of the
drug. For example, colouring or opacity of a drug may indicate that something adverse has
happened to the drug, such as exposure to temperatures outside the prescribed range, such
that the drug should not be used. The comparison of colour or opacity may be performed
directly by the user in an application in the smart device, or the picture may be sent by the
smart device to an external site where skilled personnel perform the comparison and alert the
patient of any deficiencies of the drug and advice as to how proceed.

[0041] Regarding adherence and patient responsibility, there are features and functions of the
smart device that may be utilized. Some drugs and treatment schemes are very expensive to
the national healthcare authorities and a lot of responsibility is put on the users to really adhere
to the treatment schemes. There has been discussions In several countries in the world that If
patients do not adhere to an expensive treatment, they should be forced to pay for the
continued treatment, fully or partly, the arguments being that those persons that are not
Interested enough In a treatment should have to pay for it. The information and drug delivery
history obtained from the NFC-tags could be used to monitor the adherence.

[0042] In that respect, biometrical sensors such as fingerprint sensors, eye and/or face
recognition via cameras on the smart devices mat provide proof of a user of a certain
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medicament delivery device, providing proof that it is the legitimate user that has activated the
medicament delivery device for delivering a dose. Biometrical sensors may further be used In
order to ascertain that the device cannot be accidentally, or wilfully, used by a third person.

[0043] The functionality of the NFC-tags may be further enhanced by adding a battery in that a
timestamp of activation 1s achievable. For instance, when a switch as described above iIs
affected, such as closing a circuit, a power circuit from the battery is activated. An internal clock
In the NFC-chip Is thereby activated, starting to count elapsed time. This time information Is
then transmitted to the smart device, which could be used for a number of functions. For
Instance, If the clock is activated by an end of dose delivery sequence, then the smart device
can easily calculate when a subsequent dose delivery Is due according to dose delivery
schemes contained In e.g. applications in the smart device. The smart device could then
generate reminders to a user until the smart device has read information from another NFC-
tag that a subsequent dose has been delivered.

[0044] Additional functionality when using a battery i1s that correct time information of a
performed function of the medicament delivery device, such as dose delivery, Is obtained
regardless of when the information Is read from the NFC-tag. Further, when monitoring users
of a medicament delivery device during clinical trials, the feature could be used as a hidden
stamp of e.g. injected dose. Used devices are then collected by the organiser of the clinical
tests and actual times as read from the NFC-tags are compared with the times stated by the
users in their handling notes.

[0045] One type of battery that could be used is a small one, such as a thin printed battery or a
small button cell. For the above purposes there is a low capacity requirement since the battery
IS activated only when needed and is only used for powering the internal clock, thus there is no
standby consumption. However, it Is of course possible to use larger batteries in connection
with NFC-tags, which enables further features and functions.

[0046] For example, If a larger battery is used, the NFC-tag could use the temperature sensor
that is built into the NFC-chip. This may be an advantage because then the temperature of a
medicament delivery device and/or a medicament container may be monitored and logged for
Instance during transport. This might be important for a number of drugs that are temperature
sensitive, whereby 1t can be ensured that the quality of the drug has not been affected by
temperature variations outside approved ranges. Also, the temperature sensor could be used
to provide Information when a drug has reached a target temperature for delivery. The
Information 1s then communicated to the smart device, where the latter provides handling and
temperature information to the user.

[0047] When a larger battery is used, the NFC-tag could be arranged with LED's of different
colour, or one LED that can change colour. The LED's are then connected to the NFC-tag such
that when the temperature sensor senses a certain temperature, a certain colour is lit. VWWhen
the temperature changes above or below a threshold, another colour is lit. For example, iIf the
temperature of a drug i1s above or below a permissible drug delivery temperature range, then
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one colour is lit, e.g. a red light, indicating that the drug cannot be used yet. VWhen then the
temperature reaches the permissible range, e.g. room temperature, then the light is changed
to e.g. green, indicating that the drug now may be used.

[0048] Furthermore, the temperature sensor of the NFC-chip may be used to indicate when
medicament container has been emptied, 1.e. a dose delivery has ended. If the NFC-tag Is
placed properly in relation to the medicament container, the temperature sensor may sense
the temperature change that occurs between the temperature of the drug and the temperature
of the empty medicament container. This significant temperature change may be used to
trigger information to the smart device that the dose delivery had ended and that it is safe to
remove the device. Also here, when a larger battery Is arranged, there I1s enough power to
drive for instance a light source, a vibrator and/or a summer connected to the NFC-circult, In
order to provide visual, tactile and/or audible information that a dose has been delivered.

[0049] There are further areas where SRWT-tags could be used together with smart devices In
medicament delivery device applications. For tutorial purposes, for instance for first time users,
a packaging 110 of a medicament delivery device 111 may be used for tutorial purposes as
well as for installing specific programs and applications in a smart device, which programs and
applications are to be used together with the medicament delivery device, Figs. 8 and 9.

[0050] In this context, the packaging 110 of the medicament delivery device may be arranged
with for example an NFC-chip and suitable circuitry. The NFC-chip and the circuitry are
preferably embedded In the packaging 110. A number of printed button areas 112 may be
provided on the packaging, under which the circuitry i1s placed so that pressing on the printed
button areas 112 will affect the circuitry so as to activate the NFC-chip to provide certain
Information. The packaging 110 may further comprise a marking 114 where to place a smart
device 116, Fig. 9, wherein the marking 114 of the position of the smart device 116 I1s chosen
such In relation to the NFC-antenna that a good connection is obtained. WWhen a smart device
116 1s placed on the marking 114 of the packaging, the NFC-chip is energized by the smart
device 116. This could Iin turn cause an application to be installed in the smart device 116 and
started. Then, depending on which button 112 1s pressed on the packaging 110, different
Information Is provided through the smart device. The information could for example include
Instructions for use that could be step by step and displayed sequentially when pressing the
buttons 112.

[0051] In addition to the medicament delivery devices described above, there might be further
devices avallable to a user, or further functional features of the medicament delivery device,
that could add to the functionality. For instance, additional sensors may be employed for
measuring hard facts regarding the patient, where the information from the additional sensors
are added to the patient history both regarding dose delivery adherence as well as health
reports as established by questionnaires as mentioned above. The hard facts measured may
come from blood samples, monitored heart rate, blood pressure measurements, saliva
samples, just to mention a few.



DK/EP 3204877 13

[0052] It Is to be understood that the embodiments described above and shown In the

drawings are to be regarded only as non-limiting examples of the invention and that it may be
modified iIn many ways within the scope of the patent protection.
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PATENTKRAV

1. En indgivelsesanordning til lzagemidler, som er en injektionsanordning eller
en inhalator, der omfatter et hus (43) og en beskyttelseskappe (44) og en
iInformationssender, som omfatter et elektronisk kredslab, hvor det elektroniske
kredslgb er anordnet som en maerkat, der er tastgjort til en ydre overtlade af
Indgivelsesanordningen til l.egemidler, som det elektriske kredslagb er en del atf:

- en sender (40; 52);

- en antenne (40; 54) operativt forbundet til den fgrnaevnte sender;

- hukommelseslagringselementer (40; 52) omfattende unikke
identifikationsdata;

- mindst et aktiveringselement (42; 58, 62), der er | stand til at aktivere det
elektroniske kredslab til at transmittere de unikke identifikationsdata til eksterne
modtagere, hvor mindst det ene aktiveringselement omfatter et elektrisk
kredslgbselement (42; 58), der pavirkes af handteringen af
indgivelsesanordningen til leegemidler, saledes at elektronikkredslgbet er
aktiveret, idet aktiveringselementet (42; 58, 62) straekker sig over en
graeenseflade mellem huset (43) og beskyttelseskappen (44), hvor maerkaten er
arrangeret med en rivelinie (46; 60) og det elektriske kredslgbselement (42; 58),
der straekker sig over rivelinjen (46; 60), hvor fijernelsen aft beskyttelseskappen

(44) far det elektroniske kredslgbselement til at sla fra og derved lukke.

2. Indgivelsesanordningen til lzegemidler ifglge krav 1, hvor det elektriske

kredslabselement (42; 58) er en slgjfe, der brydes efter aktivering.

3. Indgivelsesanordningen til lazegemidler ifglge krav 1, hvor det elektriske

kredslabselement (42; 58) er en slgjfe, der lukkes efter aktivering.

4. Indgivelsesanordningen til lzegemidler ifglge krav 1 omfatter endvidere en
elektrisk kraftenhed (56), der er operativt arrangeret til at drive naevnte

elektronikkredslab.

D. Indgivelsesanordningen til leegemidler ifglge krav 4, hvor mindst det ene

aktiveringselement omfatter et ikke-ledende element (62), der er anbragt mellem
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en leder af den fgrnaevnte kraftenhed (56) og elektronik-krets, hvor det ikke-

ledende element (62) er kan tages af ved aktivering.

0. Indgivelsesanordningen til lazegemidler ifglge et hvilket som helst af de

foregaende krav, hvor det elektroniske kredslgb omfatter Bluetooth-teknologi.

/. Indgivelsesanordningen til laegemidler ifaglge et hvilket som helst af de

foregaende krav 1 til 6, hvor det elektroniske kredslagb omfatter NFC-teknologi

8. Et kommunikationssystem som omfatter en indgivelsesanordning til
lzegemidler ifglge et hvilket som helst af kravene 1 til 7, yderligere omfattende en
smartenhed, der er indrettet til at modtage information transmitteret fra naevnte

Informationssender.

9. Et kommunikationssystem ifaglge krav 8, hvor en informationssender | en
iIndgivelsesanordning til lzegemidler, der gives til en bestemt bruger, er forbundet

til en smartenhed hos den bestemte bruger.
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Fig. 8



DK/EP 3204877 T3

110

114

Fig. 9

111 112



111

DK/EP 3204877 T3



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS

