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DESCRIPTION

[0001] The present invention relates to a medication delivery device for the administration of a
drug, for example insulin, where different dosage sizes can be set. Here, it iIs important that the
size of the selected dose Is clearly visible for the user.

[0002] In WO 97/30742 A1 a syringe Is shown having a dose setting mechanism, a button
which can be operated to inject a set dose, a switch operated at a time between the start and
the completion of the Injection and an electronic representation of parameters such as the
magnitudes of the set dose and the latest injected dose. The syringe has a stop watch which is
reset and started when the switch Is operated. The status of the watch function is electronically
represented and is reproduced in a display.

[0003] In US 6,482,185 B1 an injection device is shown, which comprises a pen with a syringe
to be emptied. The dose expelled from the syringe I1s set by means of a dose setting device.
For people with an impaired vision, the setting of the dose Is rather difficult. Therefore, an
external display apparatus Is provided that may be attached to the pen. Via contacts and
counter contacts, information about the dose Is transmitted to the display apparatus and shown
on a large display.

[0004] WO 2006/069455 A1 discloses a medication delivery device according to the preamble
of claim 1.

[0005] It 1Is an aim of the present invention defined in claim 1 to provide a medication delivery
device, which provides improved operability for the user.

[0006] For this aim, a medication delivery device according to claim 1 is provided.

[0007] The light source provides illumination of the window on the front surface of the
medication delivery device, which can be used to display information to a user. In order to
achieve an improved readabillity for the user, the light source illuminates a display element and
Input means. Accordingly, operating the medication delivery device iIs more convenient for the
user. Furthermore, an improved brightness or contrast of the displayed information reduces
the risk of misreading. By illuminating the transparent window, operability of the medication
delivery device Is enhanced, especially when the medication delivery device I1s used under
dimly lit conditions or by a visually impaired user.

[0008] The medication delivery device comprises a display element within the at least partially
transparent window, wherein the light source 1s capable of backlighting the display element.

[0009] The display element on the front surface of the medication delivery device indicates
Information for the user of the device, a selected dosage, for example. The selected dosage
can e.g. be set by input means via at least one operating button. In order to achieve an
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iImproved readability for the user, a light source illuminates the display element. The light
source illuminates the display element on the backside of the display element, which can be
constructed using transparent electrodes. As the light source can be activated only during
operation of the medication delivery device, battery life time can be increased. The display
element can be constructed as an LCD-panel. An LCD-panel is a power efficient and low-cost
display type, which can be easily implemented in the medication delivery device. LCD-panels
are fabricated as transparent substrates with polarization changing liquid crystals in between
and illumination of the LCD-panel can be performed from the backside by the light source.

[0010] The medication delivery device comprises input means for operating the medication
delivery device, wherein the at least partially transparent window Is at least partially embedded
Into the Input means.

[0011] The light source provides illumination of the window on the front surface of the
medication delivery device, which i1s located on or embedded In input means on the front
surface of the medication delivery device, so as to display information to a user about the
specific function of respective input means. In order to achieve an improved operability for the
user, the light source also illuminates the input means. Accordingly, operating the medication
delivery device iIs more convenient for the user.

[0012] According to the Invention, the medication delivery device comprises a light guide which
IS arranged In the optical path between the light source and the at least partially transparent
window.

[0013] In this example, the light source can be located within the housing of the medication
delivery device regardless of the positions of the display element and/or the input means.
Accordingly, the construction of the medication delivery device Is simplified, as the light source
can be placed within the housing without constraints with respect to the transparent window.

The light from the light source is distributed or guided by the light guide to the transparent
window.

[0014] The light guide comprises a foll.

[0015] lllumination for larger sized windows, e.g. for display elements, can be provided by a
transparent foil, which acts as a distributor and diffuser for the light being emitted by the light
source. The foll Is arranged underneath the display element and the input means. It is however
also conceivable to arrange the foil such that the element and/or the Input means are
surrounded by the foll.

[0016] In addition, the foil can be coated with a reflective layer, for example a metal layer. The
reflective layer embeds the transparent foil such that light can only escape at predefined

positions e.g. those positions where the display element and/or the input means are located.

[0017] According to a further embodiment, the light source comprises at least two light emitting
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elements , preferably light-emitting diodes, capable of emitting light with different colors.

[0018] Different colors can attract the attention of a user of the medication delivery device.
Accordingly, it Is concelvable to use light with different colors for illuminating the display
element and the input means, e.g. the operating button. It is also possible to selectively apply
different light with different colors. For example, in case the medication delivery device is
constructed with a plurality of operating buttons, buttons being associated with important
functions can be illuminated with another color than those being used for other functions. It is
also conceivable that colors may change during operation, so as to guide the user to operate a
particular one of the operating buttons.

[0019] The light source is adapted to operate in a first state and in a second state.

[0020] For operating the medication delivery device, input from the user might be necessary
which includes, for example, selecting the dosage of medication. Furthermore, a self-test of the
medication delivery device can be performed, which includes, for example, detecting the
charging condition of a battery. Accordingly, these different operating modes of the medication
delivery device can correspond to a first state and a second state.

[0021] In one embodiment, the light source I1s adapted to provide light having a first color,
preferably white or green, In the first state and the light source Is adapted to provide light
having a second color, preferably red or orange, in the second state.

[0022] According to this embodiment, the attention of a user Is attracted to the actual mode of
the medication delivery device which corresponds to the actual state of the light source. As the
lllumination of the medication delivery device changes, a user can quickly recognize the actual
operating condition of the medication delivery device. As such, even visually impaired users
can gather important information without being forced to read characters or the like on a
display.

[0023] In one embodiment, the second state indicates a mode of configuration of the device
during which a user input is required.

[0024] Operating of the medication delivery device can require an input from the user, for
example, setting a prescribed dosage or the like. In order to facilitate these setup steps, the
lHluminating color of the medication delivery device can change, in order to indicate that a setup
procedure Is performed. As the appearance of the medication delivery device changes, a user
can iImmediately recognize that the actual setup procedure of the medication delivery device Is
not yet completed, so as to assist a user during this step.

[0025] The second state of the light source indicates a configuration of the device requiring an
iInput from a user or an alarm state, for example a low battery state of the device.

[0026] Occasionally, the user is required to exchange a battery or to recharge a battery. By the
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change in the illumination or color of the medication delivery device, the user can immediately
recognize that the battery is in a low charging state. Hence, the user Is assisted by directing his
or her attention to the necessary procedures.

[0027] In one embodiment, the light source Is adapted to provide a blinking illumination or a
brighter illumination in the second state.

[0028] A blinking illumination or a brighter illumination can further enhance attracting the
attention of a user of the medication delivery device. Accordingly, even visually impaired users
are provided with important information about their medication delivery device.

[0029] According to a further embodiment, the light source Is adapted to operate in a third
state, in which the light source provides light with a different color with respect to the first and
second color.

[0030] It iIs concelvable that different operating modes of the medication delivery device can be
assigned to different colors, so as to guide the user when using the device. For example, setup
procedures can utilize a display being illuminated by a yellow colored light, alarm states can be
assigned to a red and normal operation to a green or white light. This improves operability of
the medication delivery device and allows for guiding the user through the various operating
modes.

[0031] According to a further embodiment, the light source comprises light-emitting-diodes or a
multi-color light-emitting-diode arrangement. However, other types of light sources known to
the person skilled in the art can be used as well.

[0032] A light-emitting-diode (LED) Is a cost efficient and low-power light source, which can be
easily implemented in the medication delivery device. As LEDs are delivered in various colors,
Including bi- and tri-colored types, a wide spectrum of possible illumination colors of the display
element and/or the operating button can be achieved. Due to the low-power consumption, no
unwanted heating of the medication delivery device occurs and battery life time improves.

[0033] According to a further embodiment, the medication delivery device comprises a further
light source which 1s arranged in proximity to the at least partially transparent window.

[0034] A further light source which Is arranged Iin proximity to the display element can further
enhance attracting the attention of a user of the medication delivery device. Accordingly, even
visually impaired users are provided with important information about their medication delivery
device.

[0035] According to a preferred embodiment of the present invention, the medication delivery
device Is reusable. In this case a used or empty cartridge can be removed from the housing
which accommodates the cartridge and be replaced by a new cartridge. Alternatively, the
medication delivery device can be disposable.
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[0036] Other features will become apparent from the following detailed description when
considered in conjunction with the accompanying drawings.

[0037] Figure 1 i1s a schematical top view of a medication delivery device according to an
embodiment.

[0038] Figure 2 Is a schematical sectional view of a medication delivery device according to an
embodiment.

[0039] Figure 3 i1s a schematical sectional view of a medication delivery device according to an
embodiment not currently claimed.

[0040] Figures 4A and 4B each schematically show a top view around input means of a
medication delivery device according to an embodiment.

[0041] Figures 5A to 5D each schematically show a top view of a display element in different
operating modes according to an embodiment.

[0042] In figure 1 an embodiment of a medication delivery device 5 Is shown, which Is an
Injector for a liquid medication. The medication delivery device 5 comprises a housing 10,
wherein a cartridge 6 containing a medical product Is located. Through a needle unit (not
shown) located at the distal end 12 of the medication delivery device 5, the medical product
can be Injected into a patient's skin using a piston (not shown) or the like, which can be moved
Into the distal direction with respect to the cartridge 6. The distal end 12 I1s covered by a cap 14
which may be removed before using the medication delivery device 5, thereby uncovering the
needle.

[0043] For example, housing 10 can be Iintegrally formed by several components like shells,
which are attached to each other. In figure 1, the housing may have a tubular shape. It should
be noted that medication delivery device 5 can be formed using various shapes, which can be
selected according to operability needs or production costs, for example. Furthermore, housing
10 can include a window type cutout through which the cartridge 6 and, preferably, a position
of the piston within the cartridge 6 are visible.

[0044] |t should be noted that the description of medication injection device 5 as shown In
figure 1 Is merely Iillustrative. Other elements might be necessary in order to achieve full
functionality. For example a dispense button and a drive mechanism can be present, which are
configured to apply the adjusted dose value and move the piston in the distal direction such
that the adjusted amount of the medical product is dispensed upon pressing the dispense
button.

[0045] The medication delivery device 5 includes a window 8, which Is arranged on the front
face 18 near the proximal end 16 of the housing 10. The window 8 can be transparent, partially
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transparent or translucent, so as to allow a user of the medication delivery device 5 to look
through the window 8 on underlying elements. The window 8 can be fabricated as a
transparent sheet of plastic, for example.

[0046] The medication delivery device 5 includes a display element 20 being arranged on the
front face 18 near the proximal end 16 of the housing 10. The display element 20 is located
underneath the transparent window 8. Other embodiments, wherein the display element 20
directly forms the window 8, are also conceivable.

In the embodiment depicted In figure 1, the display element 20 i1s formed as a rectangular
LCD-panel. The display element 20 1s capable of displaying different types of information. For
example, display element 20 indicates the dose to be administered which was set by the user.

[0047] Furthermore, status information relating to the medication delivery device can be
provided. For example, the charging state of a battery used for operating device 5 or a residual
amount of a medical product remaining in the cartridge for dispense can be displayed. Other

Information may include instruction information related to setting of a dose or delivering the
dose.

[0048] As shown In figure 1, iInput means 22, 23, 24 are arranged on the front face 18 of the
medication delivery device 5. Other locations of input means could be provided as well. For
example, the input means can be configured to select the prescribed dose of medication which
the patient wants to inject. In addition, the Iinput means can be configured to enter further
Information, e.g. date and time of dose administration, about the type of medication contained
In the cartridge or other data.

[0049] In the embodiment shown In figure 1, the Input means are formed as buttons 22, 23,

24. |t 1Is concelvable, however, to use other type of input means, like sliders, turning and/or
axially moving knobs or the like.

[0050] For dialling a specific dose value, a user selects the appropriate operating mode with
button 22, for example. Furthermore, the dose value can be Iincreased or decreased by
pressing buttons 23 or 24, respectively. During this operation, the dose value can be displayed
by the display element 20. It is also concelvable that the dose value is not affected by the user
and is merely displayed for information. As such, buttons 22, 23, 24 can be used to enter other
data like the time of applying the medicine or the like.

[0051] Making now reference to figure 2, a sectional drawing of a medication delivery device 5
IS shown. Figure 2 depicts the medication delivery device 5 In a horizontal cut-off such that the
components underneath the display element 20 and operating buttons 22, 23, 24 of figure 1
are visible.

[0052] As shown In figure 2, a light source 30 is arranged within the housing 10. According to
an embodiment, the light source Is a light-emitting-diode. The light source 30 Is capable of
providing an illumination of the display element 20 within the window 20 and at least one or all
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of the buttons 22, 23, 24.

[0053] The display element 20 can Include an LCD-panel 32. The light source 30 provides
pbacklight illumination to the LCD-panel 32. LCD-panel 32 can be fabricated from transparent
substrates with polarization changing liquid crystals between the transparent substrates.
Furthermore, the transparent substrate facing the front side 18 of the medication delivery
device 5 can be covered by the transparent window 8. It Is however also conceilvable that the
front side 18 facing transparent substrate itself forms the transparent window 8.

[0054] In the embodiment of figure 2, a light guide 34 Is arranged underneath the LCD-panel
32. Furthermore, light guide 34 extends within the housing 10 to a position underneath the
buttons 22, 23, 24. Light guide 34 performs light distribution from the light source 30 to the

display element and the buttons 22, 23, 24.

[0055] As shown In figure 2, the light source 30 can be located near the proximal end 16 inside
the housing 10 of the medication delivery device 5. Accordingly, light source 30 can be placed
within the housing 10 at any suitable position essentially without constraints with respect to
LCD-panel 32 and buttons 22, 23, 24. The light from the light source is distributed by the light
guide 34 to LCD-panel 32 and buttons 22, 23, 24.

[0056] In the embodiment of figure 2, illumination of the LCD-panel 32 is provided by a
transparent foil as light guide 34. The foil acts as a distributor for the light being emitted by the
light source 30. The foll Is arranged underneath LCD-panel 32 and extends to the operating
buttons 22, 23, 24. In addition, the foil can be partly coated with a reflective layer, for example
a metal layer. The reflective layer may enclose the transparent foil such that light can only
escape at the positions of LCD-panel 32 and of buttons 22, 23, 24. Furthermore, a light
diffusing element may be arranged on the foil at the position of LCD-panel 32 In order to
provide a uniform illumination of the LCD-panel 32. In particular, no light source Is required
directly behind the display element and/or the buttons 22, 23, 24.

[0057] In order to allow the light to pass through the transparent window 8' of one or all of
buttons 22, 23, 24 to be visible for a user, the respective button can be entirely formed using a
transparent material. The respective button may be formed using a transparent or translucent
material as the transparent window 8', for example. It i1s also conceivable, that an Inlay of a
transparent material is formed in the respective button or buttons as the transparent window 8'.

[0058] As shown In figure 2, a further light source 30" Is arranged within the housing 10 next to
light source 30. According to an embodiment, the further light source 30" is a light-emitting-
diode. The further light source 30' is also capable of providing an illumination of the display
element 20 and at least one of the buttons 22, 23, 24. Light source 30 and the further light
source 30" may be adapted to provide illumination with different colors.

[0059] Making now reference to figure 3, a sectional drawing of another embodiment of a
medication delivery device 5 Is shown, which Is currently not claimed. Figure 3 depicts
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medication delivery device 5 in a horizontal cut-off such that the components underneath the
display 20 and operating buttons 22, 23, 24 of figure 1 are visible.

[0060] As shown In figure 3, light source 30 Is arranged within the housing 10. The light source
30 Is capable of providing an illumination of the display element 20 and at least one of the
buttons 22, 23, 24. The light source 30 provides backlight illumination to the LCD-panel 32 by
using the light guide 34, as described above in connection with figure 2.

In the embodiment of figure 3, an optical fiber 36 I1s arranged next to the light source 30 and
extends to buttons 22, 23, 24 as a further light guide. Accordingly, light from the light source 30
may be coupled into the optical fiber and distributed by the optical fiber 36 to buttons 22, 23,
24.

[0061] As shown In figure 3, a further light source 40 is arranged within the housing 10 such
that it Is located next to the display element. Further light source 40 1s used to provide further
means for displaying information. According to an example, the further light source 40 Is a
light-emitting-diode. In order to allow the light emitted from the further light source 40 to be
visible for a user from the outside, the housing 10 can include an optical transparent window,
e.g. an inlay of a transparent material within a non-transparent section of the housing 10.

[0062] It should be noted that the display element 20 and input means can be illuminated

Independently. Therefore, it iIs conceivable that only the display element 20 or only at least one
of buttons 22, 23, 24 is illuminated.

[0063] lllumination of the Input means, 1.e. the buttons for operating the medication delivery
device 5, Is now further described making reference to figures 4A and 4B which respectively
show a front view of the medication delivery device 5 In an area around the input means.

[0064] In figure 4A, an embodiment of the medication delivery device 5 Is shown. The
medication delivery device 5 includes input means 22, 23, 24 which are arranged on the front
face 18 of the medication delivery device 5. In the embodiment shown In figure 4A, the input
means are formed as buttons 22, 23, 24. As mentioned above, other type of input means, like
sliders, turning and/or axially moving knobs or the like can also be used.

[0065] According to the embodiment depicted In figure 4A, the buttons 22, 23, 24 are formed
from a non light transparent material in which an inlay of a transparent material is formed as
the transparent window 8'. The transparent window 8" allows the light to pass through one or
all of buttons 22, 23, 24. In addition to be visible for a user, the Inlay of the respective button
can be formed in a symbol like fashion so that its function can be easily derived by the user.
The respective button can also be formed using a transparent or translucent material for the
button which acts as the transparent window 8'. In addition, a respective symbol can be printed
on the front surface of one or all of buttons 22, 23 and 24.

[0066] In figure 4B, a further embodiment of the medication delivery device 5 I1s shown. The
medication delivery device 5 includes input means 22, 23, 24 which are arranged on the front
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face 18 of the medication delivery device 5. In the embodiment shown In figure 4B, the input
means are formed as buttons 22, 23, 24, for example.

[0067] According to the embodiment depicted In figure 4B, the buttons 22, 23, 24 are formed
from a non light transparent material. The transparent window 8' Is formed as a cut-out In
housing 10, so as to provide a slit between the buttons 22, 23, 24 and the housing 10. The
transparent window 8' allows the light from light source 30 and/or light source 30" (not shown In
figure 4b) to pass through the transparent window 8' and thus illuminating the outline of one or
all of buttons 22, 23, 24. Accordingly, buttons 22, 23, 24 are visible for a user, especially when
operating medication delivery device 5 under dimly lit conditions or when operated by a visually
iImpaired user. In addition, a transparent foil (not shown In figure 4B) can be provided on the
front surface covering one or all of buttons 22, 23 and 24.

[0068] It should be noted that the embodiments as described with respect to figure 4A and 4B
can also be mixed, 1.e. be providing one button with a transparent inlay as the transparent
window 8'and one with a surrounding slit as the transparent window 8'.

[0069] Making now reference to figures 5A to 5D, information referring to different types of
operating modes Is depicted on the display element 20.

[0070] As described above, the medication delivery device 5 can have different operating
modes. Generally, the operating modes comprise at least a first state and a second state.

[0071] In figure 5A, as the first state a normal operating condition iIs depicted In which
Information Is displayed on the display element. Here, white illumination of the display element
20 can be provided by the light source 30 as a first color, for example.

[0072] In figure 5B, as the second state an exceptional operating condition is depicted. Here
light with a color other than white, preferably red or orange color, can be provided by the light
source 30' In order to attract the attention of the user. The second state can be a low battery
state of the medication delivery device 5, for example. It i1s also conceivable that during the
exceptional operating condition, the light source 30" operates in a blinking mode.

[0073] In figure 5C, as another possible second state the input mode of the medication
delivery device 5 Is depicted, wherein a user Input Is required. Here light which provides
llHlumination in a color other than white, e.g. green illumination, is emitted by the light source 30
In order to attract the attention of the user.

[0074] In figure 5D, as another possible second state another exceptional operating condition
IS depicted. Here, light with red or orange illumination is emitted by the light source 30" In order
to attract the attention of the user. Furthermore, the further light source 40 next to the display
element Is activated as well.

[0075] Furthermore, It Is also concelvable that a third state can be Iindicated for which a light
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source emits light with a different color with respect to the first and second state.

[0076] In general, an improved readability for the user I1s achieved as the light source
lluminates the display element 20 and/or the operating buttons 22, 23, 24. Accordingly,
operating the medication delivery device 5 Is more convenient for the user. Furthermore,
displayed information with higher brightness reduces the risk of misreading. By illuminating the
operating buttons 22, 23, 24 and the display element 20, the operability of the medication
delivery device 5 Is enhanced, especially when operated by a visually impaired user.

[0077] Furthermore, the attention of the user Is attracted with respect to the operating mode of
the medication delivery device 5. As the illumination of the medication delivery device changes
by applying different colors, a user can easily recognize the actual operating mode.

[0078] In addition, different colors assist the user during setup. This improves operability of the
medication delivery device and allows for guiding the user through the various operating
modes.

[0079] A method of manufacturing the medication delivery device 5 includes the steps of
providing the housing 10 accommodating the cartridge 6 suitable for containing a medical
product, the housing 10 having an at least partially transparent window 8 on a front surface 18
for displaying information. Furthermore, the light source 30 Is arranged within the housing 10,
wherein the light source 30 Is adapted to provide an illumination of the at least part of the
window 8.
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Patentkrav

1. Legemiddelafgivelsesanordning, der omfatter:

et hus (10), som optager en patron, der er egnet til at indeholde

et medilicinsk produkt, 1det huset har et forste mindst delvist

gennemslgtigt wvindue (8) pa en forreste overflade (18) til

pr— pr——
— —

visning af information, et 1nputmiddel (22) til betjening af

leegemiddelafgivelsesanordningen, hvor et andet mindst delvist

gennemsligtigt vindue (87'") er milndst delvist 1ndlejret 1

lnputmidlet pa den forreste overflade, samt en lyskilde (30,
30"), der er anbragt 1 huset (10), hvor 1lyskilden (30, 30'") er

pre——

indrettet til at tilvejebringe en belysning af 1 det mindste en

p—

del af det forste og andet mindst delvist gennemsigtige vindue
(8, 81),

hvor anordningen omfatter et displavelement (20) 1 det forste

mindst delvist gennemsigtige vindue (8), og hvor lyskilden (30,
30") er 1 stand til at baggrundsbelyse displayelementet (20),
kendetegnet ved, at der er placeret et lyslederkabel (34) 1 den

optiske sti1 mellem lyskilden (30, 30') og det forste og andet

mindst delvist gennemsigtige vindue (8, 8'), hvor lyslederkablet

(34) omfatter en folile, hvor follen er ©placeret under

displayelementet (20) og 1nputmidlet (22), hvor 1lyskilden (30,

30") er tilpasset til at fungere 1 en forste tilstand og 1 en

anden tilstand, og hvor den anden tilstand svarer ti1l en

pr—— pr——

konfiguration for anordningen, der kraver et 1nput fra en

bruger, eller til en alarmtilstand for anordningen.

2 . Legemiddelafgivelsesanordning 1fglge krav 1, hvor lyskililden

(30, 30"'") omfatter 1 det mindste to lysemitterende elementer,

der er 1 stand til at emittere lys med forskellige farver eller

forskellig lysstyrke.

3. Legemiddelafgivelsesanordning 1fglge krav 1 eller 2, hvor

lyvskilden (30, 30') er 1ndrettet til at tilvejebringe lys med

en forste farve, fortrinsvis hvidt eller greont, 1 den forste
t1lstand, og lyskillden (30, 30") er 1ndrettet ti1l at

tilvejebringe 1lys med en anden farve, fortrinsvis rodt eller

orange, 1 den anden tililstand.
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4, Legemiddelafgivelsesanordning 1fglge et hvilket som helst
af kravene 3-4, hvor 1lyskilden (30, 30') er 1indrettet til at
fungere 1 en tredje tilstand, 1 hvilken 1lyskilden (30, 307")

ti1lvejebringer 1lys med en forskellig farve 1 forhold til den

forste og anden farve.

0. Legemiddelafgivelsesanordning 1folge et hvilket som helst
af kravene 1 til 4 hvor lyskililden (30, 30') er indrettet til at

ti1lvejebringe en blinkende belysning 1 den anden tilstand.

o . Legemiddelafgivelsesanordning 1folge et hvilket som helst
af kravene 1 til 5 hvor lyskililden (30, 30') er indrettet til at

ti1lvejebringe en blinkende belysning 1 den anden tilstand.
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