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DESCRIPTION

Field of the Invention

[0001] The present invention relates to an apparatus, system and method for collecting data
relating to a medicament dosage from a medication delivery device.

Background of the Invention

[0002] A variety of diseases exists that require regular treatment by injection of a medicament.
Such injection can be performed by using injection devices, which are applied either by medical
personnel or by patients themselves. As an example, type-1 and type-2 diabetes can be
treated by patients themselves by injection of insulin doses, for example once or several times
per day. For instance, a pre-filled disposable insulin pen can be used as an injection device.
Alternatively, a re-usable pen may be used. A re-usable pen allows replacement of an empty
medicament cartridge by a new one. Either pen may come with a set of one-way needles that
are replaced before each use. The Insulin dose to be Injected can then for instance be
manually selected at the insulin pen by turning a dosage knob and observing the actual dose
from a dosage window or display of the insulin pen. The dose is then injected by inserting the
needle Iinto a suited skin portion and pressing an injection button of the insulin pen.

[0003] To be able to monitor insulin Injection, for instance to prevent false handling of the
Insulin pen, to keep track of the doses already applied or to provide a basis for decisions
regarding changes and/or continuation of medical treatment, it Is desirable to measure
Information related to a condition and/or use of the injection device, for example, one or more
of the Injected insulin type, dose and timing of the injection, in a manner that is reliable and
accurate.

[0004] WO2011/117212 A1 and WO2013/120777 A1 disclose apparatuses configured for
releasable attachment to a medical device or for releasably receiving at least a part of the
medical device, such as an Injection pen. The apparatus comprises one or more optical
sensors for determining information relating to a condition or use of the medical device, such
as a dosage to be dispensed by the device, programmed Into the device by a user. In
particular, the apparatus disclosed in WO2013/120777 A1 Is configured to, If a user does not
press a confirmation button prior to performing an injection, to confirm the dosage amount
detected by the one or more optical sensors, the a graphic may be displayed suggesting that
the user confirms the displayed dose.

[0005] For applications such as monitoring medicament dosages, it i1Is important that the
sensor data Is obtained and processed reliably. In particular, it is important that the recorded
dosage, and any indications provided to the user regarding a currently programmed dosage,
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are accurate, to avoid administration of an incorrect dosage amount.

Summary

[0006] According to a first aspect, a data collection device is as claimed in claim 1.

[0007] This aspect also provides a medicament delivery system including such a data
collection device and a medicament delivery device. In some embodiments, the data collection
device 1s configured for attachment to the medicament delivery device. Such attachment may
be releasable, so that the data collection device can be reused with different medicament
delivery devices. The medicament delivery device may be an injector pen, such as an insulin
Injector pen.

[0008] Such a data collection device may improve the reliability of recording the delivery of
medication to a user, by detecting the occurrence of an injection with an unknown dosage and
requesting that the user rectifies the omission promptly.

[0009] For example, a dosage log may be maintained in which collected data pertaining to
Injections administered by the user may be stored. Such data may include one or more of
medicament dosage amounts, medicament types and the data and time of the administration
of an injection. Such a dosage log may be stored in the data collection device. Alternatively, or
additionally, the data collection device may transmit the data to another device where the log Is
maintained. Such logs may be used to monitor and/or review the user's treatment, for
example, when deciding whether changes should be made to the user's medication.

[0010] Further, the dosage amounts presented on the display are taken from captured
Images, without performing a procedure such as optical character recognition to identify the
optical dosage amount shown In the image. By using the image, rather than an identified
numerical value, the risk of administrating an incorrect dosage due to an erroneous numeral
value being identified automatically and displayed may be reduced.

[0011] The determination that an Injection has been administered without prior confirmation of
the medicament dosage amount may be based on input received from the user, such as a
specific confirmation that an injection has been performed or an instruction to begin setting of
the medicament dosage amount of an administered injection. Alternatively, or additionally, the
administration of an injection may be performed automatically, for example, by detecting
changes In the dosage amount displayed by the medicament dosage indicator and/or by
determining when the displayed dosage amount is a predetermined number, such as zero.
Particularly where automatic detection i1s used, the user may be asked to confirm whether the
Injection has been administered, to distinguish between a situation in which an injection has
been administered without confirmation of the medicament dosage amount and another
situation where an injection has not been administered. This may take the form of a specific
request for user to provide confirmation, however the receipt of a user instruction to begin
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setting of a medicament dosage amount may also be treated as confirmation that an injection
has been performed.

[0012] Prompting the user may include one or more of requesting that the user confirms a
suggested dosage amount, requesting that a user provides Input indicating the dosage
amount, for example by adjusting the suggested dosage amount, and requesting the user
Indicates whether an unspecified dosage amount is to be recorded.

[0013] Setting a dosage amount by a user may Iinclude user input confirming a suggested
dosage amount displayed by the data collection device and/or user input adjusting a displayed
dosage amount. Alternatively, the user may provide specific input indicating an unknown or
unspecified medicament dosage amount.

[0014] The processing arrangement may be configured to determine that an injection has
been administered based on a determination of a medicament dosage amount shown In one
or more images of the medicament dosage indicator captured by the camera. For example,
the processing arrangement may determine whether a dosage amount shown by the
medicament dosage indicator in an image captured by the camera 1s equal to zero and to
determine that the injection has been administered based at least in part on detection of a zero
dosage amount or other predetermined dosage amount.

[0015] The user Interface may be configured to allow a user to indicate the programmed
medicament dosage amount by indicating a numerical value In response to said prompt. For
example, the processing arrangement may be configured to display an image of a suggested
dosage amount to the user and to prompt the user by requesting confirmation of the
suggested dosage amount. The processing arrangement may also allow the user to adjust the
suggested dosage amount or to proceed with recordal of the injection with an unknown dosage
amount. WWhere a suggested dosage amount is displayed, the suggested dosage amount may
be a highest dosage amount programmed Iinto the delivery device prior to the injection
iIdentifled from a captured image, or a most recent dosage amount programmed Into the
delivery device prior to the injection shown In a part of a captured image, of an amount based
on one or more confirmed medicament dosage amounts of respective injections administered
previously, such as a most recently confirmed dosage amount or an average of multiple
previously confirmed dosage amounts. The display of the suggested dosage amount may be In
the form of a graphic showing a numerical value, or part of one of the images captured by the
camera showing a medicament dosage amount. The data collection device may allow a user to
select one from the image showing the suggested dosage amount and a plurality of stored
reference images to indicate the medicament dosage amount delivered In the injection. In
another example, the user may be requested to reprogram the medicament delivery device
with the previously administered dosage amount so that the camera can capture a new image
for user confirmation.

[0016] To determine whether an injection has been administered, the processing arrangement
may be configured to determine one or more of the numerical value of a medicament dosage
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amount displayed by the medicament dosage indicator, whether the medicament dosage
amount displayed by the medicament dosage indicator is increasing or decreasing and/or
whether the medicament dosage indicator in one of the captured images shows a dosage
amount of zero.

[0017] According to another aspect, there Is provided a method of collecting medicament
dosage Iinformation from a medical delivery device using a data collection device, the method
being as claimed in claim 10.

[0018] The determination that an Injection has been administered may be based on a
determination of a medicament dosage amount shown In one or more Images of the
medicament dosage indicator captured by the camera using at least one of optical pattern
recognition and optical character recognition. For example, the determination may be based at
least In part on a determination of whether a dosage amount shown by the medicament
dosage indicator in an image captured by the camera i1s equal to a predetermined amount,
such as zero.

[0019] The determining that the Injection has been administered may be based on a
determination of whether the dosage amount shown by the medicament dosage Indicator is
decreasing.

[0020] Said prompting of the user may Include displaying a suggested dosage amount and
permitting at least one of user confirmation and adjustment of said suggested dosage amount.

Brief Description of the Drawings

[0021] Example embodiments of the present invention will now be described with reference to
the accompanying figures, of which:

Figure 1 1s a block diagram of a device according to a medical delivery device;
Figure 2 1s a perspective view of a part of the device of Figure 1;

Figure 3 Is a perspective view of a system including a data collection device according to an
embodiment of the present invention, which may be used with the medical delivery device of
Figure 1;

Figure 4 depicts a data collection device according to another embodiment of the present
Invention, attached to the medical delivery device of Figure 1;

Figure 5 depicts a data collection device according to another embodiment of the present
Invention, attached to the medical delivery device of Figure 1;

Figure 6 Is a block diagram of the data collection device shown in Figure 3;
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Figure 7 1s a flowchart of a method of determining a medicament dosage using the data
collection device shown In Figure 3, where a user confirms a medicament dosage amount prior
to an injection;

Figure 8 I1s a flowchart of a procedure for collecting medicament dosage information after
delivery of the medicament, according to an embodiment;

Figure 9 depicts a display on the data collection device of Figure 3 when a user inputs a
medicament dosage amount via a touch screen;

Figure 10 depicts user navigation through a log of administered injections and a data transfer
screen;

Figure 11 I1s a flowchart of a method of collecting medicament dosage data according to
another embodiment;

Figure 12 depicts a display on a data collection device during part of the method of Figure 11;
Figure 13 Is a flowchart of a method according to yet another embodiment;

Figure 14 depicts a display on a data collection device during part of the method of Figure 13;
and

Figure 15 Is a flowchart of a method according to a further embodiment.

Detailed Description

[0022] In the following, embodiments of the present invention will be described with reference
to collecting data from an insulin injection device, such as Sanofi's SoloSTAR® pen. The
present invention i1s however not limited to such application and may equally well be deployed
with Injection devices that eject other medicaments, or other types of medicament delivery
devices.

[0023] Figure 1 I1s an exploded view of an injection device 1 which, In this particular example,
represents Sanofi's SoloSTAR® insulin injection pen. In this example, the injection device 1 Is a
pre-filled, disposable Injection pen that comprises a housing 10 and contains an insulin
container 14, to which a needle 15 can be affixed. The needle Is protected by an inner needle
cap 16 and an outer needle cap 17, which in turn can be covered by a cap 18. An insulin dose
to be ejected from injection device 1 can be selected by turning the dosage knob 12, and the
selected dose Is then displayed via dosage window 13, for instance in multiples of so-called
International Units (IU), wherein one U is the biological equivalent of about 45.5 micrograms of
pure crystalline insulin (1/22 mg). An example of a selected dose displayed in dosage window
13 may for instance be 30 |Us, as shown Iin Figure 1a. It should be noted that the selected
dose may equally well be displayed differently from the display shown in Figure 1.
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[0024] The dosage window 13 may be In the form of an aperture in the housing 10, which
permits a user to view a limited portion of a number sleeve 70 that is configured to move when
the dosage knob 12 is turned. In order to facilitate taking images of the numbers displayed In
the dosage window 13, the number sleeve 70 may have a matte surface.

[0025] A label 19 may be provided on the housing 10. The label 19 includes information about
the medicament included within the Injection device, Including Iinformation identifying the
medicament. The Iinformation identifying the medicament may be Iin the form of text. The
Information identifying the medicament may also be in the form of a color. For example, the
label 19 may have a background, or include a shaded element such as a border having a color
that corresponds to a particular type of medicament that i1s provided in the injection device.
Alternatively, or additionally, the label may include a code, such as a barcode or QR code, or a
RFID tag or similar device that stores such information. Alternatively, or additionally, or more
parts of the Injection device, such as an injection button 11 or the dosage knob 12, may be
formed of a material having a color that corresponds to the medicament. Optionally, a part of
an insulin container (not shown) within the injection device 1 may include a color-coded portion
that Indicates a medicament type and may be viewable through the dosage window 13. The
Information identifying the medicament may be in the form of a black and white pattern, a color
pattern or shading.

[0026] Turning the dosage knob 12 causes a mechanical click sound to provide acoustic
feedback to a user. The numbered sleeve 70 mechanically interacts with a piston In insulin
container 14. WWhen needle 15 is stuck into a skin portion of a patient, and then injection button
11 1s pushed, the Iinsulin dose displayed in the dosage window 13 will be ejected from Injection
device 1. When the needle 15 of injection device 1 remains for a certain time in the skin portion
after the injection button 11 1s pushed, a high percentage of the dose Is actually injected into
the patient's body. Ejection of the insulin dose also causes a mechanical click sound, which Is
however different from the sounds produced when using dosage knob 12.

[0027] Injection device 1 may be used for several injection processes until either insulin
container 14 i1s empty or the expiration date of injection device 1 (e.g. 28 days after the first
use) Is reached.

[0028] Furthermore, before using injection device 1 for the first time, it may be necessary to
perform a so-called "prime shot" to remove air from insulin container 14 and needle 15, for
Instance by selecting 2 U of insulin and pressing injection button 11 while holding injection
device 1 with the needle 15 upwards. For simplicity of presentation, in the following, it will be
exemplarily assumed that the ejected doses substantially correspond to the injected doses, so
that, for instance when making a proposal for a dose to be injected next, this dose equals the
dose that has to ejected by the injection device. Nevertheless, differences (e.g. losses)
between the ejected doses and the Injected doses may of course be taken into account,
particularly with regard to a "prime shot".
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[0029] Figure 2 1s a close-up of one end of the Injection device 1. In the particular example

shown In Figure 1, a locating rib 71 is located between the viewing window 13 and the dosage
knob 12.

[0030] Figures 3 to 6 depict apparatuses that may be used to collect data, such as insulin type,
dosage amount and timing of injection, from the injection device of Figure 1.

[0031] Figure 3 depicts a data collection system 2, including a data collection device 3. The
data collection device 3 Is configured to be attached to the injection device 1. In this particular
embodiment, the data collection device 3 Includes clips 20-1, 20-2, which are configured to
embrace the housing 10 to releasably attach the apparatus 2 to the Injection pen 1.
Alternatively, the clips 20-1 and 20-2 may for instance be replaced by a ring-shaped member
(not shown), into which the upper portion of housing 10 of injection device 10 may be inserted.

[0032] The housing 20 of the data collection device 3 may include formations to align the data
collection device 3 with the dosage window 13 and prevent rotation therebetween. Such
formations may include as a recess (not shown) on the housing 20 of the data collection device
3, configured to receive the locating rib 71 or other formations (not shown) on the housing 10,
and/or protrusions (not shown) on inner surfaces of the arms 20-1, 20-2, configured to engage
recesses 52 on the housing 10 of the Injection device 1.

[0033] The data collection device 3 includes a display 21, and a power button 22 for switching
the data collection device 3 on and off and/or activating functions such as transmitting data to
another device 4. In this particular example, the data collection device 3 I1s configured to
capture images of at least part of the dosage window 13, and to transmit the images and other
data to and, optionally, receive data from, the other device 4 via a network such as a cellular
telecommunications network, wi-fi network, Bluetooth® network or similar. The other device 4
may be a mobile telephone, tablet computer, server or other computing device.

[0034] Figure 4 depicts a data collection device 5 according to another embodiment of the
iInvention when attached to the injection device 1. In this example, the data collection device 5
has a housing formed of two housing sections 40-1, 40-2 connected by a hinge (not shown),
that may be clipped around the housing 10 of the Injector pen 1, engaging the locating rib 71
and recesses 52 as described above In relation to the data collection device 3 of Figure 3. In
this particular example, additional buttons 41, 42 are provided to allow a user to control
communications from the data collection device 5 to the other device 4 using communication
pbutton 41 and to confirm Iinformation or commands displayed on the display 21 using
command button 42.

[0035] Figure 5 depicts a data collection device 6 according to yet another embodiment of the
Invention when attached to the injection device 1. The data collection device 6 of Figure 5

differs from the data collection device 5 of Figure 4 in that a multifunction button 35 Is provided
Instead of the communication button 41 and command button 42 shown In Figure 4.
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[0036] Figure 6 1s a block diagram of the data collection device 3, but may be equally
applicable to the data collection devices 5, 6 shown In Figures 4 and 5. The data collection
device 3 Is an electronic device, Including a controller 24. The controller 24 I1s a processing
arrangement including one or more processors, such as a microprocessor, a Digital Signal
Processor (DSP), Application Specific Integrated Circuit (ASIC), Field Programmable Gate
Array (FPGA) or the like.

[0037] The data collection device 3 Is equipped with built-in camera 25 that, when the data
collection device 3 Is attached to the Injection pen 1, I1s arranged to capture the images of at
least part of the dosage window 13. Since the data collection device 3 obscures the dosage
window 13 from the user's view, part, or all, of the images captured by the camera 25 may be
presented to a user on the display 21, to show a medicament dosage amount currently
displayed in the dosage window 13.

[0038] In this example, the data collection device 3 also Includes an acoustical signal
generator 23 that, in conjunction with the display 21, may be used for presenting information
and/or providing alerts to a user.

[0039] In this particular example, the display 21 I1s configured as a touch screen, to allow a
user to input commands or information by touching the display 21 and, optionally, by using a
swiping movement across the display 21. For example, the display 21 may include first and
second touch-sensitive regions 21a, 21b, to detect swiping movements made by the user In
one of two directions, based on the order in which user contact with the first and second touch-
sensitive regions 21a, 21b Is detected.

[0040] The data collection device 3 also includes main memory 241 and program memory 240
configured to store software to be executed by the controller 24, data received from the
camera 25 and results of processing such data. Also provided is a wireless unit 28 configured
to provide a communication link between the data collection device 3 and the other device 4,
and a battery 29, which may be a rechargeable battery.

[0041] The data collection device 3 may optionally include further sensors, such as a motion
sensor 30, a photometer (not shown) for reading barcode information on the housing 10, one
or more acoustic sensors (not shown) for detecting sounds indicative of the programming of a
dose Into the injection pen 1 and/or administration of an injection.

[0042] The controller 24 of the data collection device 3, 5, 6 may be configured to process the
Images to extract information relating to the medicament dosage amount shown in the images
captured by the camera 25, and to send the extracted information to the other device instead
of, or as well as, the images captured by the camera 25. For example, the controller 24 may
be configured to perform one or more of optical pattern recognition and optical character
recognition (OCR) on one or more captured images. Such pattern recognition and/or OCR may
be employed for one or more of identifying a displayed medicament dosage amount,
determining whether a displayed medicament dosage amount corresponds to a particular
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value, such as zero |U, to determine a highest dosage amount programmed into the injection
device 1 before delivery or a medicament and determining whether a user Is programming an
Increasing or decreasing dosage into the injection device 1.

[0043] Figure 7 Is a flowchart of a method of collecting medicament dosage information using
the data collection device 3, In which a user confirms the detected dosage amount before
delivery of the medicament.

[0044] Starting at step s7.0, the device Is powered on (step s/7.1), for example, In response to
the user pressing the power button 22.

[0045] Optionally, the data collection device 3 collects data regarding the type of medicament
In the Injector pen 1 (step s7.2). For example, the camera 25 of the data collection device 3
may capture an image of part of the injection pen that includes a code, or has a color
corresponding to, a particular type of medicament, so that the controller 24 may determine the
medicament type from a look up table or similar. Other example techniques for identifying the
medicament include reading a RFID tag provided on the injector pen or from user input.

[0046] The camera 25 then captures images of the dosage window 13 while the user
programs the injection pen 1 to deliver a particular medicament dosage amount (step s7.3).

[0047] The captured images are displayed on the display 21 (step s7.4), so that the user can
view the currently programmed dosage amount while using the dosage knob 12.

[0048] The data collection device 3 continues to capture and display images (steps s7.3, s7.4)
until it receives an Iinput from the user confirming the medicament dosage amount to be
delivered (step s7.5). For example, the user may Iindicate that the currently displayed dosage
amount I1s the amount to be delivered by pressing one button 22 provided on the data
collection device 3 or by touching a particular region 21a, 21b or swiping across the display 21.

[0049] In an embodiment where only one button 22 is provided on the housing 10, the
controller 24 may be configured to respond to activation of the button 22 by determining
whether the button 22 has been pressed for a time period that is shorter, or longer, than a
predetermined threshold. For example, If the button 22 i1s pressed for a time that i1s shorter
than the threshold ("short push”), then the controller 24 may respond by treating the activation
of the button 22 as indicating a confirmation ("OK"). On the other hand, if the button 22 is
pressed for a time that exceeds the predetermined threshold ("long push”), the controller 24
responds by powering down the data collection device 3.

[0050] In embodiments where multiple buttons are provided, for example, in the data collection
device 5 of Figure 4, the user may provide confirmation of a displayed dosage amount by

pressing the command button 42.

[0051] The controller 24 responds to the user input received at step s7.5 by controlling the
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camera 25 to capture an image of the dosage window 13 (step s7.6) and then stores the
Image (step s7.7).

[0052] The controller 24 provides an Indication to the user to proceed with an injection (step
s/.8). For example, the controller 24 may cause the display 21 to show an arrow pointing
towards the needle 16, to indicate to the user that the injection button 11 should be pressed
along that direction.

[0053] The data collection device 3 then waits for confirmation from the user that the injection
has been administered (steps s7.9, s/.10). The user may provide confirmation by pressing a
button 22, 24, 25 or via the touch screen.

[0054] Alternatively, If the data collection device 3 I1s configured to perform optical character
recognition or optical pattern recognition, then the camera 25 may be configured to continue to
take Images and the decrease of the displayed dosage amount to zero may be detected,
suggesting that an injection has been performed, instead of relying on confirmation from the
user in steps s7.9 and s7.10.

[0055] If the Injection has been confirmed (step s7.10), the controller 24 stores information
relating to the Injection, such as the time of the Injection and, optionally, data regarding the
medicament type (step s7.11), completing to injection process (step s7.12). Together with the
Image stored In step s/.7, the stored data provides a record of the Injection that may be
Included In a log of treatment administered by the user, for example, for periodic review by a
medical practitioner. The stored data or, If provided, the treatment log may be transmitted to
the other device 4 on request by the user.

[0056] Figure 8 depicts a procedure according to an embodiment, which may be followed if the
user does not confirm the dosage amount before administering the injection. In this particular
example, the data collection device 3 need not be configured to perform optical pattern
recognition, optical character recognition or determination of changes in the programmed
dosage amount.

[0057] Steps s8.0 to s8.4 correspond to steps s7.0 to s7.4 of Figure 7, as discussed above.
However, In this example, the user has proceeded to administer the Injection (step s8.5)
without first confirming the dosage amount. In an injection device 1 such as the SoloSTAR®
pen, the dosage amount displayed Iin the dosage window 13 decreases during an injection
stroke, and reaches zero when the programmed dosage amount of medicament has been
ejected. Hence, when the user provides confirmation (step s8.6) by pressing a button 22, 24,
25 or touching the display 21 and a new image Is captured and stored (steps s8.7, s8.8), as
described above In relation to steps s7.6 and s7.7 of Figure 7, the newly captured image will
show a dosage amount of zero.

[0058] The data collection device 3 will then prompt the user to proceed with the injection. At
this point, the user will become aware of their omission to confirm the programmed dosage
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amount.

[0059] Following a command by the user, for example, by swiping across the display 21, the
data collection device 3 will enter a "post-storing” mode, In which the user can indicate the
administered dosage amount. The data collection device 3 displays an image showing a
suggested dosage amount (step s$8.10). For example, the image may be the image showing
zero dosage amount captured at step s8.8, or an image captured previously by the camera 25
at step s8.3. Alternatively, a default image showing a predetermined dosage amount, stored
previously in the memory units 240, 241, may be displayed.

[0060] If the user confirms the suggested dosage (step s8.11), the displayed image Is stored
(step s8.12), together with other data indicating the time of the injection and, optionally, the
medicament type.

[0061] If the user does not confirm the suggested dosage (step s8.12), then the user iIs
requested to input a confirmed dosage amount (step s8.13). The confirmed dosage amount Is
received at step s9.14 and then stored, together with information regarding the time of the
Injection and, optionally, the medicament type (step s8.15).

[0062] Figure 9 depicts an example procedure for user input of the dosage amount using the
touch screen, which will be referred to as a "post storing” dialogue.

[0063] As shown In Figure 9, a dosage amount Is displayed, for example, in a graphic 43
resembling a number sleeve. In this particular example, the user may then Increase or
decrease the dosage amount indicated on the display by swiping their finger across the display
21, where a swiping motion in a first direction, for example to the left, decreases the indicated
dosage amount, and a swiping motion in a second direction, for example to the right, increases
the Iindicated dosage amount. VWhen the correct dosage amount is indicated by the display 21,
the user may confirm it by a short push of the button 22 or, where provided, by pressing the
command button 42 or touching a predetermined region of the display 21.

[0064] Alternatively, the user may turn the dosage knob 12 to reprogram the injection pen 1
with the same dosage amount as the administered Injection and then iIndicate their
confirmation of the dosage amount at step s9.13. The controller 24 can then respond to the
confirmation by using the camera 25 to capture an image of the programmed dosage amount
(not shown) and storing the newly captured image with the other data pertaining to the
Injection (steps s8.15)

[0065] However, If the user simply switches off the data collection device 3 at step s8.11, for
example by a long push of the power button 22, the data collection device 3 may simply store
data regarding the time of the Injection and, optionally, the medicament type, without a
specified medicament dosage amount (not shown).

[0066] The procedure ends at step s8.16.
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[0067] Figure 10 depicts displayed entries 44 Iin a treatment log, showing how a user might
navigate between log entries and a transfer mode. As shown In Figure 10, a time period since
a previous Injection i1s displayed, for example, in a graphic resembling a clock or stopwatch.
The user may swipe between successive log entries by swiping across the display 21 In first
and second directions. A swiping motion Iin the second direction, starting from a most recent
entry, may switch the data collection device 3 Into a transfer mode, in which the user can
command the data collection device 3 to transfer the stored data to the other device 4 via the
wireless unit 28.

[0068] In the procedures shown In Figures 7 and 8, the data collection device 3 Is not used to
extract medicament dosage information from a captured image, and determination of the
medicament dosage amount Is performed by the other device 4. However, In other
embodiments, the controller 24 of the data collection device 3 may be configured to process
the captured image to determine the displayed dosage amount. Examples of such other
embodiments will now be described, with reference to Figures 11, 12 and 13.

[0069] Figure 11 1s a flowchart of another method of collecting medicament dosage information
using a data collection device 3 which, in this case, is configured to perform optical pattern
recognition. In this procedure, the user is not required to confirm completion of an injection.

[0070] Starting at step s11.0, the device Is powered on (step s11.1), for example, In response
to the user pressing the power button 22.

[0071] The data collection device 3 then determines the type of medicament and present
medicament information, such as the name of the medicament, on the display 21 (step s11.2),
as described above In relation to step s7.2 of Figure 7.

[0072] The camera 25 then captures images of the dosage window 13 while the user
programs the injection pen 1 to deliver a particular medicament dosage amount (step s11.3).
The captured images are displayed on the display 21 (step s11.4), so that the user can view
the currently programmed dosage amount.

[0073] If the user confirms the programmed dosage amount (step s11.5), then the controller
24 responds by controlling the camera 25 to capture an image of the dosage window 13 (step
s11.6) and stores the captured image in one of the memory units 240, 241 (step s11.7).

[0074] The controller 24 provides an Indication to the user to proceed with an injection (step
s11.8). For example, the controller 24 may cause the display 21 to show an arrow pointing
towards the needle 16, to indicate to the user that the injection button 11 should be pressed.

[0075] The camera 25 continues to capture images of the dosage window 13 during the
Injection stroke (step s$11.9). As the injection i1s administered, the number shown In the dosage
window 13 decreases. As noted above, In an injection device 1 such as the SoloSTAR® pen,
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when an injection stroke 1s completed, the dosage window 13 displays a dosage amount of "0".
The controller 24 performs optical pattern recognition on the images captured by the camera

25 to identify when the value of "0" is shown (step s11.10) and determine that administration of
the Injection has been completed (step s11.11).

[0076] The optical pattern recognition, or optical pattern correlation, performed by the
controller 24 at step s11.10 may be less computationally intensive than a full OCR technique,
since 1t Is not necessary to identify individual numerical characters in the captured images. For
example, the controller 24 may be configured to scan a reference image of the dosage window
13, stored Iin one of the memory units 240, 241, in which a dosage amount of "0" Is displayed,

and determine whether the correlation between the captured image and the reference image
exceeds a predetermined threshold.

[0077] The steps of image capture and pattern recognition (steps 11.9, 11.10, 11.11) are
repeated until it Is determined that the dosage amount displayed in the dosage window 13 Is
zero (step s11.11). This zero detection triggers a timer (s11.12), which indicates a "dwell time”
during which the user iIs Instructed to keep the needle In the Injection site to allow the
medicament to disperse. During the dwell time, the data collection device 3 may present a
graphic or animation on the display 21 (step s11.13) to indicate to the user the need to walit
before removing the needle from the injection site. For example, the display 21 may present an
animation showing an hourglass.

[0078] Once the dwell time has elapsed (step s11.14), the controller 24 stores data relating to
the delivery of the medicament (step s11.195).

[0079] If, on the other hand, user confirmation of the dosage amount is not received at step
s11.5, then the controller 24 performs optical pattern recognition on the most recently captured
Image, to determine whether the dosage amount shown 1s "0" (step s11.16). If the dosage
amount is determined to be zero, then it is determined that an injection has been administered
without the user confirming the programmed dosage amount (step s11.17).

[0080] If it Is determined, at step s11.17, that an injection has been administered without prior
confirmation of the dosage amount, then the data collection device 3 prompts the user to
Indicate whether the injection is to be recorded with an unknown dosage amount. For example,
a graphic 46 showing an image of a dosage amount with a question mark, "?", instead of a
number, may be presented on the display 21, as shown In Figure 12. For example, a user may
decide to record an unknown dosage amount If the injection was not performed, and the
detection of a zero dosage was instead caused by a user resetting the dosage amount to zero.

[0081] If an Indication that the Injection Is to be recorded with an unknown dosage Is received
from the user (step s11.18), then the available data for the injection, such as the time and,
optionally, the medicament type, are stored with an indication that the dosage amount is
unknown (step s11.19).



DK/EP 3218828 T3

[0082] If, iInstead, the user indicates that the injection iIs to be recorded with a specified dosage
amount, then the data collection device 3 enters the "post-storing” mode, to request user input

set a dosage amount, for example, using the dialogue discussed above with reference to
Figure 9(step s11.20).

[0083] VWhen user Input setting a medicament dosage amount Is received (step s11.21), data
Including the confirmed dosage amount, time of injection and, optionally, medicament type, Is
stored (step s11.195).

[0084] The procedure then ends (step s11.22).

[0085] Figure 13 depicts a method according to another embodiment, for use with a data
collection device 3 that is capable of performing optical character recognition (OCR).

[0086] Starting at step s13.0, the data collection device 3 is powered on (step s13.1). The data
collection device 3 then determines the type of medicament and present medicament
Information, such as the name of the medicament, on the display 21 (step $13.2), as described
above In relation to step s8.2 of Figure 8.

[0087] The camera 25 captures images of the dosage window 13 while the user programs the
Injection pen 1 to deliver a particular medicament dosage amount (step s13.3). The captured
Images are displayed on the display 21 (step s13.4), so that the user can view the currently
programmed dosage amount.

[0088] If It 1Is determined that the dosage amount displayed In the dosage window 13 Is
changing (step s$13.5), suggesting that the programming of the medicament dosage amount Is
still In progress, then another image 1s captured by the camera (step s$13.3) and displayed
(step s13.4) and those steps are repeated until it is determined that the dosage amount is not
changing (step s13.5). The dosage amount may be considered to not be changing, If it Is
determined that the dosage amount has not changed for a predetermined period of time. The
predetermined period of time may be In the range of 0.1 to 1 second. In particular, the
predetermined period of time may be in the range of 0.1 to 0.4 seconds, for example a period
of 0.2 seconds.

[0089] The determination of whether the dosage amount may be based on the detection of
movement of the dosage knob 12 or number sleeve 70 by the motion sensor 30, where
provided. In other embodiments, for example Iin a data collection device without a motion
sensor 30, the controller 24 may determine that the dosage amount displayed in the dosage
window 13 has not changed for the predetermined period of time (step s13.5) based on the
Images captured by the camera 25. For instance, If the images of the numbers on the number
sleeve 70 appear blurred, it may be determined that the user is still operating the dosage knob
12 and the programming of the dosage amount is not yet complete. If, however, the image of
the numbers In the dosage window 13 Is sharp, or If consecutive images captured during the
predetermined period of time match each other, it may be determined that the dosage amount
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IS no longer changing and the programming of the Injection device 1 might have been
completed (step s13.9).

[0090] If it Is determined that the dosage amount displayed in the dosage window 13 has not

changed for a predetermined period of time (step s13.5), suggesting that the user might have
completed programming of the medicament dosage amount, then the image Is processed by
the controller 24 and the displayed dosage amount is determined using OCR (step s$13.6).

[0091] In another embodiment, the dosage amount may be determined (step s$13.6) without
first checking for changes In the dosage amount (step s13.5). However, by Iimiting the
determination of the dosage amount using OCR (step s13.6) to when the dosage Is not
changing (step s13.5) may help to conserve computing and power resources In the data
collection device 3 which, In turn, may extend the time intervals between charging or replacing
the battery 29.

[0092] Optionally, the controller 24 may perform pre-processing of the captured image as a
precursor to the OCR, to assess and, If required, improve image quality by executing the

following steps:

e Defective and bad pixel correction
o Light correction

e Distortion
o Jitter

[0093] For example, an exposure control algorithm may adjust the operation of the camera 25
to correct for images that are too bright or too dark by controlling exposure parameters for the

camera 25.

[0094] The optional pre-processing may also include adjusting the image by correcting skew of
the characters displayed in the dosage window 13 based on the orientation of the injection
device 1 relative to the camera and/or any slanting of the characters displayed in the dosage
window 13. For instance, the numbers In the dosage window 13 might be slanted for ease of
recognition and positioning by a user, but may be easier to decode by the data collection
device 20 If the slant Is removed.

[0095] The controller 24 then attempts to recognise characters from the image of the dosage
window 13 using an OCR algorithm stored in the memory units 240, 241, in order to determine
a number or other dosage indication displayed in the dosage window 13.

[0096] The OCR process comprises the steps of:

e Binarization
e Segmentation
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e Pattern matching
e Position calculation

[0097] There may, iIn some embodiments, be two OCR algorithms that are operated in parallel
to enhance reliability. The two OCR algorithms have the same input (image) and are intended
to provide the same output. They both perform similar steps however the individual methods
used In each step may vary. These two OCR algorithms may differ in one of the binarization,
segmentation, pattern matching and position calculation steps or in more than one of these
steps. Having two OCR-parts which use different methods to provide the same result increases
the reliability of the entire algorithm as the data has been processed in two independent ways.

[0098] In the OCR process, the color or greyscale image obtained from the camera 25 and
adjusted as described above Is converted Into a purely black and white image through a
binarization process. In an example where dark numbers are presented on a bright
background in the dosage window, the black and white image would indicate the presence of
digits with black pixels and the absence of digits with white pixels. In some embodiments a
fixed threshold is used to separate between black and white pixels. Pixels that have a value at
or above the threshold become white, pixels below the threshold become black in the binarized
picture. A high threshold will lead to artefacts (black parts in white areas), whereas a low
threshold has the risk that in some cases parts of digits are missing. In some embodiments,
the threshold is chosen so that in no case are parts of digits are missing because the algorithm
IS In general robust against artefacts (1.e. an accurate OCR process can be performed In the
presence of some artefacts). In tests where an image was analyzed using 256 grey values, a
threshold value of 127 showed good results.

[0099] The use of a fixed threshold Is possible where light correction has been performed, for
example, In the pre-processing. The combination of the light correction and the fixed threshold
IS similar to a windowed mean binarization. A windowed mean binarization compares the pixel-
value with the mean value of the pixels of the area where it Is located. Performing the light
correction step before the distortion and slant correction steps means that more information is
avallable to be used for the OCR process, which has been shown to yield better results on the
edges and corners of the picture. Alternatively, the Otsu threshold method may be applied to
the captured greyscale image to produce a binary image. In some alternative embodiments,
the binarization may be omitted and the OCR part of the algorithm may be performed on the
captured color or greyscale image.

[0100] Segmentation 1s then performed. The goal of this part of the algorithm is to determine
the exact location of each visible or partly visible number In the image. To achieve this, the
algorithm defines the boundaries of the visible digits by finding the edges of the digits. This Is
generally accomplished in two steps, which may be performed Iin any order. The controller 24
may perform a "vertical projection” in which the pixel columns making up the binarized image
are analysed. Each pixel column i1s analysed individually and the sum of the number of black
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pixels In each column i1s computed. In some embodiments, only a pixel column having zero
black pixels defines the edge of a number. Alternatively, a low threshold for the number of
black pixels may be set to account for dirt, scratches and other disturbances. Difference values
for adjacent columns are calculated and the boundary having the greatest difference
represents the edge of the number. Additionally, the pixel content of overlapping groups of
columns (e.g. three adjacent columns) may be calculated to aid in determining the horizontal
edges of the numbers.

[0101] The controller 24 then performs a "horizontal projection” in which the pixel rows making
up the binarized image are analyzed. This proceeds In a similar manner to that as described
above with regard to the vertical projection.

[0102] The expected result of the horizontal projection is added to that of the vertical projection
such that the edges of the visible numbers are identiflied. The controller may be pre-
programmed with the expected height (in pixel rows) of a full number, and so Is able to
recognize the presence of partially visible numbers.

[0103] In another embodiment, the "horizontal projection” and the "vertical projection” may be
based on an analysis where the sum of white pixels i1s computed, provided that the expected
number of white pixels in each row and column is known.

[0104] Knowing the exact location allows for using only the part of the image which represents
the visible number or numbers for the next steps in the OCR process. By this any impact of
other objects besides the number, e.9. dirt, scratches and other disturbances, can be reduced.
Further, the total number of pixels to be processed In subsequent steps, e.g. in the pattern
matching step, I1s also reduced. This helps reducing resource requirements. This also helps
Increasing performance. In addition, knowing the exact location also supports determining the
vertical position relative to the center of the image.

[0105] The next step In the OCR process is to select one of the visible numbers to be decoded
and identified. This is done by designating one of the numbers as the "primary digit row". The
primary digit row 1s selected based on which visible number has the greatest height. This Is
because all of the numbers printed on the sleeve 70 have approximately the same height and
it can be assumed that the number having the greatest height will be fully visible and therefore
easy to decode with a high degree of certainty. The primary digit row is the number which Is
subsequently used to determine the dose dialed into the injection device 1.

[0106] A standard Injection device 1 for self-administration of insulin can inject any number of
units of medicament from 1 to 80 |U. Therefore, in order to properly decode the number
iIdentified as the primary digit row, it must be determined whether the number consists of one
or two digits. The controller 24 therefore performs a series of steps In order to determine
whether each number consists of one or two digits, and in the latter case, to separate the digits
from each other. The controller 24 may use the column pixel information previously calculated
for this purpose.
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[0107] After this, the controller 24 determines whether the selected primary digit row Is wider
than a pre-defined "maximum digit width” value. The controller 24 may be pre-programmed
with information relating to the expected size of the numbers In the captured images, so that a
maximum expected width for a single digit can be defined. In order to increase reliability, the
maximum width may be set as a small number of pixel columns more than the widest number.
If the width of the primary digit row is the maximum digit width or less, it Is assumed that the
row contains a single digit. If the primary digit row is too wide to be a single digit, then a second
vertical projection Is then performed on the primary digit row (rather than on the whole image).
In addition, the expected width of each individual digit may be used to predict the point at which
the separation should occur.

[0108] In some Injection devices 1, the numbers may be displayed quite close together in the
dosage window, owing to limited available space and the need for the numbers to be readable
to a user. Thus, after binarization, the two digits making up the number may not be cleanly
separated, 1.e. there may not be a column having no black pixels between the two digits. In this
case, the expected width of each individual digit is again used to predict the point at which the
separation should occur. If the predicted column contains black pixels, then the deviations of
this column from adjacent columns are calculated to determine the best separation point. In
this situation, as it is not clear whether the black pixels in the chosen separating column belong
to the left or right digit, they are ignored. This has been shown to have a minimal effect on the
reliability of the OCR process to correctly identify the digits.

[0109] A pattern matching process Is then performed to identify the digits in the primary digit
row. Templates for each number may be pre-programmed via the app and the identified digits
may then be compared to these templates. In a straight forward approach the pattern
matching could be performed on a pixel-by-pixel basis. However, this may require high
computing power and may be prone to position variation between the image and the template.
Where templates are used, the controller 24 may perform other types of manipulation on the
Images numbers, for example by changing the size of one or more digits, cropping the
numbers to a defined pixel area and shearing numbers printed in a italic font into an upright
position. These manipulations may be performed before a pattern matching comparison with
the stored templates. Alternatively, these manipulations may be performed In preprocessing
before the binarization process. Additional shading, distortion and exposure correction may
also be performed.

[0110] In some other embodiments, a feature recognition process is performed. Features may
be horizontal, vertical or diagonal lines, curves, circles or closed loops etc. Such features may
be recognized In the iImage of the selected number and compared with templates.

[0111] In yet further embodiments, the pattern matching algorithm may be based on a vector
comparison process. For example, the templates may be in the form of vectors describing the
position and length of each line (continuous run) of black pixels. In one example, the position
and length relate to the absolute position In the respective line. In another example, the



DK/EP 3218828 T3

position and length relate to a vertical line extending through the centre of the template. The
captured binary image of each digit may similarly be converted into vectors and compared with
each stored template in turn to find the best match. VWhen comparing the vectors of the
captured image with a particular digit template, any deviations result in a penalty being applied
for the likelihood of a match between the image and that template. The magnitude of the
penalty may depend on the number of missing or extra black pixels in the image compared to
the template. After the digit image has been compared with each template and all of the
penalties have been applied a decision Is made as to which digit i1s present. In good optical
conditions, the correct template will have a very low penalty, while all other templates will have
a high penalty. If the primary digit row consists of two digits, this process i1s performed on both

digits and the controller 24 can then combine the outcomes to produce a final result for the
number.

[0112] Special measures may exist for certain digits. For example, "1" deviates substantially in
width from all other digits resulting in common misdetections. To counter this, if a binary image
of a digit is wider than the expected width of "1", then it receives an additional detection penalty
when being compared with the stored vector template of "1".

[0113] In some exceptional cases, If the confidence level in the result of the pattern matching
of the primary digit row 1s below a certain threshold (e.g. 99%), then the processor may
perform a second pattern matching process on one or more of the other visible or partially
visible numbers. Since the order of the numbers I1s known, this second pattern matching can
act as a check that the first pattern matching returned the correct result.

[0114] If the confidence level In the result is still not high enough, then a new image may be
captured using the camera 25 and processed by the controller 24.

[0115] If the digit or digits of the primary digit row have been successfully identified, a
weighting function is applied in order to determine a dose displayed in the dosage window 13.
To formulate the weighting function, the vertical position of the primary digit row relative to the
centre of the dosage window 13 may be determined. This may be done by calculating the
offset of the middle pixel row comprising the primary digit row relative to a pixel row
representing a centre line of the dosage window 13 In the image.

[0116] For example, In some embodiments the camera 25 comprises a rectangular 64 x 48
array of photosensitive elements. The resulting binary image i1s a pixel array having these

same dimensions. The 24" and/or 25! pixel row may be designated as the central row of the
Image. The position of the middle pixel row comprising the primary digit row is determined. The
offset, in pixel rows, between the middle pixel row comprising the primary digit row and the
central row or rows of the image Is then calculated. This offset may be positive or negative
depending on the direction of the offset. The offset iIs converted into a fraction by dividing it by
the distance (in pixel rows) between successive numbers before being applied to the
determined numbers accordingly. The offset therefore allows for determining the rotational
position of the number relative to the sensor. If the central pixel row of the primary digit row Is
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the same as the central pixel row of the image, then the offset is zero and the position is equal
to the primary digit row number. However, there i1s likely to be some offset iIn most
circumstances.

[0117] The distance between successive numbers printed on the number sleeve 70 is
constant, since the numbers represent a dose which Is related to a discrete mechanical
movement of the injection device mechanism. Therefore, the distance (in pixel rows) between
successive numbers In the captured image should also be constant. The expected height of
the numbers and spaces between the numbers may be pre-programmed into the app. As an
example, the expected height of each numbers may be 22 pixels and the expected height of
the spaces between the numbers may be 6 pixels. Therefore, the distance between the central
pixel rows of successive numbers would be 28 pixels.

[0118] Continuing this example, If the pixel rows are numbered sequentially from the top to the
bottom of the image, the application of the weighting function may be defined mathematically
as:

Position = primary digit row number + [2 x offset / (expected height of number +

expected height of space)]

Where offset = image row number corresponding to the centre of the dosage

window — primary digit row central row number

[0119] Thus, If the primary digit row Is In the upper half of the image, then the offset is positive
and If the primary digit row iIs In the lower half of the image, then the offset is negative. For
example, If the number shown In the primary digit row Is "6" and the offset i1s zero, then the

calculated position would be:
Positon =6 +[2x0/(28) =6

[0120] Thus a result of "6" would be returned as expected.

[0121] In another example, where 75 |U are dialled into the Injection device 1, If the top
number, "74", Is selected as the primary digit row and there is a positive offset of 11 pixel rows
according to the equation above, and again assuming a combined number/space height of 28

pixels, the calculated position would be:
Position =74 +[2 x 11/ (28)] = 74.79

[0122] This result i1s then rounded up to the nearest whole number, to give a position
determination of "/5" as expected.

[0123] The skilled person will appreciate that the above described weighting function and
position determination represents only one example and that numerous other calculation
methods may be used to arrive at the same result. The skilled person would also appreciate
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that the above described mathematical calculation may be modified and improved to reduce
the computation time. Thus the exact form of the weighting function Is not essential to a
definition of the present invention.

[0124] In some Injection devices, due to space restrictions and the need for the numbers to be
of a certain size, only even numbers are presented in the dosage window 13. In some other
Injection devices, only odd numbers may be displayed. However, any number of units of
medicament can be dialled into the injection device 1. In other injection devices, both even and
odd numbers may be presented and it may be possible to dial half-unit doses into the injection
device. The injection device may be limited to a maximum dialled dose of 80 [U. Alternatively,

only every 3™ 4t or 51" humber may be displayed and doses between the numbers may be
Indicated by tick marks. In view of this, the OCR algorithm may cause the controller 24 to
iIdentify the numbering sequence used In the Injection device 1. For example, the user may be
prompted to enter information regarding the injection device 1 into the data collection device 3
or the information may be obtained from the image, for example from the text or a barcode on
the label 19 may be used. The controller 24 may consult a look-up table or other information
Indicating the numbering sequences used for various injection devices 1 stored in the memory
units 240, 241. The controller 24 may then determine the selected dose based on both OCR

data and the appropriate numbering sequence for the Injection device 1. Alternatively, or
additionally, a modified form of the weighting function may be used, as the height of the

numbers and size of the space between the numbers may also be modified.

[0125] The method may optionally include post-processing, such as performing sanity checks
and hysteresis calculations. Alternatively, the result of the OCR process may be finalised
without post-processing.

[0126] If the image Is the first iImage on which the controller 24 has performed OCR since the
data collection device 3 was powered on at step 14.1, or the controller determines whether the
result of the OCR process indicates a dosage amount that is higher than the dosage amounts
extracted from any previously processed images (step s13.7), the result of the OCR process Is
stored in the memory units 240, 241 as a currently displayed dosage amount (step s13.8).

[0127] If the user confirms the dosage amount (step s13.9), then the dosage amount is stored
In the memory units 240, 241 as a confirmed dosage amount (step s13.10). After
administration of the injection and elapse of the dwell time (step s13.11), as described above In
relation to Figure 11, information Iincluding the the time of the Injection and, optionally, the
medicament type, Is stored (step s13.12).

[0128] However, the user may proceed to administer the injection without first confirming the
dosage amount. In this case, the camera 25 continues to capture images of the dosage
window 13 (step s13.6) but it will be Iindicated that the dosage amount is changing (step s13.5).

[0129] When the dosage amount displayed In the dosage window 13 reaches zero, then no
further changes will be detected (step s13.3) and the controller 24 will determine the dosage
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amount (step s13.6). However, the determined dosage amount of zero will not be the highest
dosage amount (step s13.7). Since the user has not confirmed the dosage amount (step
s13.8), the controller 24 checks whether the dosage amount determined at step s13.6 Is zero
(step s13.14). If not, then steps $13.3 to s13.14 are repeated until either the user confirms the
programmed dosage amount (step s13.9) or a dosage of zero Is detected (step s13.14).

[0130] If a zero dosage amount Is detected at step s13.14, then it iIs determined that an
Injection has been administered with an unconfirmed dosage amount. The controller 24 then
prompts the user for further input to determine how to proceed. In this particular example, a
graphic 46 showing a suggested dosage amount may be presented on the display 21 (step
s13.15), as shown In Figure 14, for the user to confirm or reject (step s13.16). Here, the
suggested dosage amount is the highest dosage amount stored previously at step s13.8.

[0131] If the user confirms the suggested dosage amount (step s$13.16), then the image
showing the highest dosage amount, now confirmed by the user, the time of the injection and,
optionally, the medicament type, Is stored (step s13.12).

[0132] If the user does not confirm the suggested dosage amount (step $s13.16), then the data
collection device 3 enters the post-storing mode. The data collection device 3 presents a
request to the user to Input the administered dosage amount on the display 21 (step s13.17),
for example using the swiping motions as shown In Figure 10, and receives the Iinput (step
$s13.18). In some embodiments, the initial graphic 43 displayed Iin the post-storing mode may
correspond to a default dosage amount, a previously confirmed dosage amount or an average,
such as mean, median or mode, of a plurality of previously confirmed dosage amounts.

[0133] Alternatively, the user may turn the dosage knob 12 to reprogram the injection pen 1
with the same dosage amount as the administered Injection and then iIndicate their
confirmation of the dosage amount. The controller 24 can then respond to the confirmation by
using the camera 25 to capture an image of the programmed dosage amount to be stored as
an indication of the confirmed dosage amount.

[0134] After the user Input has been received (step s$13.18), Iinformation indicating the

confirmed dosage amount, the time of the Injection and, optionally, the medicament type, Is
stored (step s13.12).

[0135] The procedure then ends (step s13.19).

[0136] Figure 15 depicts a method according a further embodiment, for use with a data
collection device 3 that Is capable of detecting whether the dosage amount shown In the
dosage window 13 Is decreasing, for example, by detecting a direction of rotation (DDR) of the
dosage knob 12 as the displayed dosage amount changes.

[0137] Starting at step s15.0, the data collection device 3 Is powered on (step s15.1). The data
collection device 3 then determines the type of medicament and present medicament
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Information, such as the name of the medicament, on the display 21 (step $15.2), as described
above In relation to step s8.2 of Figure 8.

[0138] The camera 25 captures images of the dosage window 13 while the user programs the
Injection pen 1 to deliver a particular medicament dosage amount (step s15.3). The captured
Images are displayed on the display 21 (step s15.4), so that the user can view the currently
programmed dosage amount and then stored In one of the memory units 240, 241 (step
s15.5).

[0139] If the user then confirms the dosage amount (step s$15.6), then the data collection
device 3 stores the confirmed dosage amount (step s15.7) and prompts the user to begin the
Injection. After the completion of the Injection stroke and the elapse of the dwell time (step
$s15.8), Information Including the confirmed dosage amount, time of the Injection and,
optionally, the medicament type is transmitted to the other device 4 (step s15.9) for storage
and/or onward transmission (step $15.10).

[0140] If the user does not confirm the dosage amount (step s$15.6), the controller 24 then
determines whether the dosage amount displayed In the dosage window 13 Is decreasing
(step s15.11). This determination may be based on the images captured by the camera 25. In
other embodiments, the data collection device 3 detect the direction of movement using a
sensor, for example, based on the passage of reflective tick marks on the number sleeve as
the dosage knob 12 is turned, as detected by the photometer, or by the motion sensor 30.

[0141] In the present example, where the Injection device 1 Is a SoloSTAR® pen, the displayed
dosage amount returns to zero during the administration of an injection, the displayed dosage
amount would start from zero when programming the injection device 1. Hence, the displayed
dosage amount In the dosage window 13 would Initially increase. VWhile an injection iIs
administered, the displayed dosage amount would gradually decrease.

[0142] If It Is determined that the dosage amount shown In the dosage window 13 Is not
decreasing (step s15.10), then another image is captured (step s15.3), displayed (step s15.4)
and stored (step s15.5), since programming of the medicament dosage amount might still be In
progress.

[0143] If 1t Is determined that the dosage amount shown In the dosage window 13 Is
decreasing (step s15.10), suggesting that an injection may be In the process of being
administered, then the camera 25 continues to capture images of the dosage window 13 (step
s15.11) and the controller 24 performs optical pattern recognition on those images (step
$15.12) to determine whether the displayed dosage amount has fallen to zero (step s$15.13),
suggesting the completion of an injection. The optical pattern recognition and zero detection
may be performed In the same manner as that described above In relation to Figure 14.
Alternatively, the data collection device 3 may be configured to determine that an injection has
been completed If it Is found that the dosage, having been found to be decreasing at step
$15.10, i1s no longer changing for the predetermined period of time at step s15.13.
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[0144] Steps s15.11 to s15.13 are repeated until it is determined that the dosage window 13 Is
displaying a dosage amount of zero (step s15.13).

[0145] When the dosage amount displayed in the dosage window 13 has returned to zero
(step s15.13), the controller 24 displays an image showing a suggested dosage amount for
confirmation or rejection by the user (step s15.14). Here, the image iIs the image most recently
captured by the camera 25 at step s15.3 and stored at step s$15.5 before the first image
Indicating a decreasing dosage amount at step s15.10. In other words, the suggested dosage
amount Iis the dosage amount found to be most recently dialed into the injection device 1 by
the user. The suggested dosage amount Is displayed in a similar manner to that shown In
Figure 14.

[0146] The controller 24 then prompts the user for further input to determine how to proceed.
If the user responds by confirming the suggested dosage amount (step s15.15), then the
Image containing the suggested dosage amount, the time of the injection and, optionally, the
medicament type, Is transmitted to the other device (step s15.9).

[0147] Alternatively, If the user does not confirm the suggested dosage amount (step s15.195),
then the data collection device 3 enters the post-storing mode. The controller 24 presents a
request to the user to input the administered dosage amount on the display 21 (step s15.17),
for example using the swiping motions as shown In Figure 10, and receives the Iinput (step
$s15.18). The Initial graphic 43 displayed In the post-storing mode may be based on one or
more previously confirmed dosage amounts, as discussed above In relation to Figure 13.

[0148] The controller 24 then stores information including the confirmed dosage amount, the
time of the injection and, optionally, the medicament type (step s15.9).

[0149] The process then ends (step s15.19).

[0150] The above embodiments are examples only, and it iIs noted that alternative data
collection devices, having different combinations of data processing capabilities and/or sensors

may be provided. As noted above, certain functions, such as the storing of a dosage log, or
one or more of OCR, ZD and DDR, may be performed by the other device 4 as well as, or

Instead of, the data collection device 3, 5, 6.
[0151] While the embodiments above have been described in relation to collecting data from

an Insulin injector pen, It iIs noted that embodiments of the invention may be used for other
purposes, such as monitoring of injections of other medicaments or other medical processes.
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Patentkrav

1. Datalndsamlingsanordning, der omfatter:

et kamera (29)

en brugergraenseflade (21), der er konfigureret til at modtage

pr—

bekraeftelse af doseringsmengden af et laegemiddel, som er

programmeret 1nd 1 en mediclnafglvelsesanordning, og

et behandllingsanordning (24), der er konfigureret til:

at optage billeder at en medlicindosilisindikator 1

pre——

mediclnafgilvelsesanordningen ved hjalp af kameraet

pr—

at vilise mindst en del af de optagne billeder pa en skerm 1

datalndsamllingsanordnilingen

p—

at udfeore optisk monsterkorrelation pa de optagne billleder for

at 1dentificere, hvornar veaerdien "0" Dbliver wvist, for pa
grundlag af et eller flere af billlederne at bestemme, om en
injektion er blevet indgivet uden forudgaende

pr— pr—

brugerbekraeftelse af den doseringsmengde af legemiddel, der er

programmeret 1nd 1 medicilnafgivelsesanordningen

—

som svar pa en bestemmelse af, at

en 1njektion er blevet 1ndgivet

uden den forudgaende brugerbekraftelse, at vise et Dbillede,

der er blevet optaget med kameraet, som 1ndeholder et eller

—

flere Dbillleder af numeriliske vaerdier, at bede brugeren om at

pr—

indstille en doseringsmengde af laegemiddel for at gemme den 1

—

en doseringsjournal ved at bede brugeren om at vaelge et af det

ene eller de flere Dbilleder, at modtage brugerinput, der

p—

lndstiller doserilingsmengden af leegemiddel, og at gemme

pre——

doseringsmengden af laegemiddel.

2 . Datalndsamlingsanordning 1folge krav 1, hvor

behandlingsanordningen er konfiligureret ti1l at bestemme, at en

pre—— pr——

injektlion er blevet 1ndgivet, pa grundlag af en bestemmelse af

pr—

en doseringsmengde af laegemiddel, der vises pa et eller flere

—

billleder af medicindoseringsindikatoren, der er blevet optaget

med kameraet.

3. Datalndsamlingsanordning 1fglge krav 2, hvor

behandlingsanordningen er konfigureret til at bestemme, at
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—

injektionen er blevet 1ndgivet pa grundlag af en bestemmelse

pre——

mediclndoseringsindikatoren,

at, om den doseringsmaengde,

er faldende.

der

4 . Datalndsamlingsanordning 1folge krawv

behandlingsanordningen er ko

doseringsmengde, som vises

bestemme, at 1njektionen 1

pr—

Z

pr——

vises aft

eller 3, hvor

nfigureret til at bestemme, om en

—

det mindste

pr—

et billede, der optages af kameraet, er 1lig med nul, og til at

af medicindoseringsindikatoren pa

delvist er Dblevet

indglivet pa dJgrundlag af detektlion af en doseringsmengde pa

nul.

0. Datalndsamlingsanordning 1fglge

behandlingsanordningen er konfigureret til

hojest doseringsmaengde,

medicinafgilvelsesanordningen

vise den hojeste doserilingsmaengde

behandlingsanordningen er

krav 1, hvor

at bestemme en

der er programmeret 1nd 1

—

konfigureret

forud for 1njek

INONS

t1l

brugeren ved at bede om  bekraeftelse

doseringsmengde.

o . Datalndsamlingsanordning 1folge

behandlingsanordningen er konfigureret til

pre——

clonen, og til at

brugeren, hvor

at foresporge

B

af den hogojeste

krav 1, hvor

eller flere Dbekraeftede doseringsmengder

foreslaet doseringsmaengde af lagemiddel pa

d

at bestemme en

pr——

grundlag af en

pr—

T legemiddel 1

respektive 1njektilioner, der blev 1ndgivet tidligere, og til at

vise den foreslaede doseringsmengde

brugeren, hvor behandlingsanordningen er kon:

foresporge Dbrugeren ved at Dbede om
foreslaede doseringsmengde af lagemiddel.
7. Datalndsamlingsanordning 1folge

behandlingsanordningen er konfigureret til

pr——

doseringsme&ngde af laegemiddel,

—

—

al

p—

leegemiddel for

"lgureret til at

p—

bekraeftelse aft den

krav 1, hvor

billeder, der blev optaget af kameraet forud

og til at vise den bestemte doseringsmengde
t1l

behandlingsanordningen er

konfigureret

brugeren ved at Dbede om bekraeftelse

d

at bestemme en

pre——

der vises pa det nyeste af de

for 1njektionen,

for brugeren, hvor

at foresporge

T den bestemte
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doseringsmaengde.

S . Databehandlingsanordning 1felge krav 1, hvor:

behandlingsanordningen er konfigureret til at bestemme, om den

pr— pr——
—

5 doseringsmaengde at leegemiddel, der V1ises at

mediclndoseringsindikatoren, er stigende eller faldende

behandlingsanordningen er konfigureret til at reagere pa en

—

indikation af, at 1njektlionen udfores, ved at behandle et

senest billede, der er blevet optaget forud for 1njektilonens

10 udforelse, for at bestemme en foreslaet doseringsmengde af

p—
-

legemiddel og for at vise den foreslaede doseringsmengde af

leegemiddel for brugeren, og

behandlingsanordningen er konfiligureret ti1l at foresporge

pr—

brugeren ved at anmode om bekraeftelse a den foreslaede

—

15 doseringsmengde af legemiddel.

9. Medlcinafglvelsessystem, der omfatter:

en medilicinafgivelsesanordning og

—

en datalindsamlingsanordning 1fglge et af de foregaende krav.

20
10. Fremgangsmade til 1indsamling af information om dosering
af laegemiddel fra en medilcinsk afgilvelsesanordning ved
anvendelse aft en datalndsamlingsanordning, hvilken
fremgangsmade omfatter:

25 optagelse at billeder at en medlcindosisindikator 1
medlcinafgivelsesanordningen ved hijelp at et kamera 1
datalndsamlingsanordningen
bestemmelse pa grundlag af et eller flere af billlederne af, om
en 1njektion er blevet 1ndgivet ved hyelp aft

30 medicilinafglvelsesanordningen uden forudgaende

pr— pr—

brugerbekraeftelse af den doseringsmengde af legemiddel, der er

programmeret 1nd 1 medlcinafglvelsesanordnilingen, ved udfgorelse

af optisk mensterkorrelation pa de optagne billeder for at

pre——

ldentificere, hvornar vardien af "0" bliver vist, og

35 ved hjelp af datalndsamlingsanordningen som reaktlion pa en

bestemmelse af, at en 1njektion er blevet 1ndgivet uden den

-7

forudgaende brugerbekraeftelse:

pr—

at vlise et billede, der er blevet optaget af kameraet, som
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—

indeholder et eller flere billeder af numeriske verdier

pr——

at bede Dbrugeren om at 1ndstille en doseringsm&ngde af

legemiddel for den 1ndgivne 1njektion med henblik pa at gemme

den 1 en doseringsjournal ved at bede brugeren om at vaelge et

—

af det ene eller de flere billeder

1)

at modtage brugerinput, der 1ndstilller doseringsmengden af

leegemiddel, og

at gemme doseringsmengden af laegemiddel.

pre——

11. Fremgangsmade 1folge krav 10, hvorved bestemmelsen af, at

lnjektionen er Dblevet 1ndgivet, 1 det mindste delvist er

pr——

baseret pa en bestemmelse af, om en doserilingsmEngde, der vises

—

af medicindoseringsindikator pa et Dbillede, som er blevet

pre——

optaget af kameraet, er 1lig med en forud fastlagt mengde.

pre——

12. Fremgangsmade 1fglge krav 10, hvorved bestemmelsen af, at

injektionen er Dblevet 1ndgivet, er baseret pa en bestemmelse

pre—— pr——

at, om den doseringsmaengde, der vVises aft

pr—

medlcindoseringsindikator pa de efterfolgende af de billeder,

pre——

som er blevet optaget af kameraet, er faldende.

13. Fremgangsmade 1fglge krav 10, 11 eller 12, hvorved det at

pr—
—

foresporge brugeren omfatter visning af en foreslaet

pre—— pr—

doseringsmengde og tilladelse af brugerbekraftelse og/eller -

—
e

afvisning og/eller -justering af den foreslaede

doseringsmengde.
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DRAWINGS

FIG. 1
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FIG. 3
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FIG. 4

FIG. 5
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