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CONTACT FREE READING OF CARTRIDGE IDENTIFICATION CODES

FIELD OF THE INVENTION

The present invention provides an alternative arrangement and method for contact free
reading of identification codes on medicament containing reservoirs, such as cartridges or
flexible reservoirs. In particular, the present invention relates to a medicament containing
reservoir for a medication delivery device. The reservoir has an identification code arranged
on an exterior surface thereof. This identification code comprises a plurality of electrode
elements adapted to interact with a transmitter/receiver arrangement arranged on an

associated medication delivery device.

BACKGROUND OF THE INVENTION

WO 01/84542 discloses a cartridge for a medication delivery device, the cartridge carrying an
identification code represented by a number of bars. The bars are arranged perpendicular to
the axis of the cartridge. Each bar is along its entire length provided with an optical grating
which diffracts and reflects light impinging the surface carrying the identification code. In this
way a minor part of the impinging light is reflected from the surface of the bar as a set of
light beams of which beams at least one is detected for the indication of the presence of the
bar when said bar passes a reading light field. The reflections from the bars may be
interpreted as representing "1"s and "0"s in a binary code. Thus, in order to read the
identification codes suggested in WO 01/84542 a sophisticated optical detection system is

required.

US 6,110,152 discloses a cartridge for containing a fluid and for use with an electronic
delivery device. The cartridge of US 6,110,152 includes a housing for holding the fluid and an
information providing source. The information providing source is coupled to the cartridge
housing to operatively couple with the electronic delivery device to provide predetermined
information regarding the cartridge to the electronic delivery device. For example, the
information providing source may be a set of wires and contacts, or contact bands, that
provide the predetermined information to the electronic delivery device by producing a binary
code. Alternatively, the information providing source is a bar code that provides the
predetermined information to electronic delivery device by reading of the bar code. The
cartridge may be used in a system that includes an electronic delivery device, such as an
electronic pen-type injector and/or infusion pump. It should be noted that in order to read
the information providing source on the cartridge an electrical connection should be provided

between the information providing source and the electronic delivery device.

Inspicos/20/03/2007/09:50
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WO 2004/084795 relates to marking of cartridges or similar devices. The marking can be in
an electronically readable form while being transparent. The transparent conductor can be in
form of a polymer, an ITO and the like. Similar to US 6,110,152 electrical connections need
to be established between the transparent conductors and an associated medication delivery

device in order to read the marking.

US 4,420,754 discloses a system for measuring the relative movement between two
elements, such as the scale and slide of a hand-held measuring instrument. The system
according to US 4,420,754 includes the provision of a number of groups of supply electrodes
on the slide. Each of these electrodes in each group being supplied from a respective one of a
multiple number of output signals from a signal generator so that all of the supply electrodes
are furnished with voltages according to a cyclic pattern. The slide also has at least one
receiving electrode which feeds a signal processing unit. The scale is provided with an
electronic pattern comprising internally galvanically connected parts, one being a detecting
part, located close to the area where the supply electrodes of the slide are moved, the other
of the two parts being a transferring part which is located close to the area where the
receiving electrode of the slide is moved. The movement of the slide along the scale
generates a signal from the receiving electrode which is derived from the signals from at
least two adjacent supply electrodes and the position of the slide is determined by a signal
processing unit which identifies the amplitude ratio of the received signals. Thus, the system
suggested in US 4,420,754 relates to an arrangement for detecting relative movements

between two elements.

It is an object of the present invention to provide a solution involving an identification code in
form of electrode elements arranged on the cartridge, said identification code being readable
by an arrangement of transmitters and receivers arranges on an associated medication

delivery device.

It is an advantage of the present invention that the identification code provided on
medicament containing cartridges may be easily readable by contact free means. Thus, no

sophisticated detection systems such as optical detection systems are required.

SUMMARY OF THE INVENTION

The above-mentioned object is complied with by providing, in a first aspect, a cartridge
adapted to contain a medicament, the cartridge further being adapted to be inserted into an
associated medication delivery device, the cartridge comprising a plurality of electrode
elements arranged on an exterior surface part of the cartridge, wherein an electrode element

of said plurality of electrode elements comprises a receiver zone and a transmitter zone, said
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receiver and transmitter zones being electrically connected, said receiver zone and said
transmitter zone being adapted to electrically couple to one or more transmitters and to one
or more receivers, respectively, said one or more transmitters and said one or more receivers

being arranged on the associated medication delivery device.

The plurality of electrode elements may be made of an electrically conducting material. Such
electrically conducting material may be an optically transparent or non-transparent material.
The electrode elements may be galvanically separated. Thus, only corresponding receiver and

transmitter zones of the same electrode element are galvanically connected.

The plurality of transmitter zones of the plurality of electrode elements may form a first array
on the exterior surface part of the cartridge. Similarly, the plurality of receiver zones of the
plurality of electrode elements may form a second array on the exterior surface part of the
cartridge. The first and second arrays may be laterally shifted or laterally displaced relative to
each other. This laterally shifting or displacement may be a measure of the identification
code of the cartridge. To reduce mechanical wear the electrode elements may be at least

partly covered by a layer of dielectric material.

The cartridge may comprise a rear end and a front end, the front end comprising an
arrangement for securing an injection needle to the cartridge - optionally via a cartridge
holder into which the cartridge is adapted to be inserted. The plurality of electrode elements
may be arranged near the rear end of the cartridge so that the plurality of electrode elements
have a spatial overlap with a displaceable rubber piston when said piston is in its initial

position.

The plurality of electrode elements may form an essentially periodic pattern, the direction of
periodicity being substantially perpendicular to an axial direction of the cartridge. Preferably,
the essentially periodic pattern forms an essentially unbroken path around the exterior

surface part of the cartridge whereby the identification of cartridge becomes independent of

the angular orientation of the cartridge when inserted into the medication delivery device.

As previously mentioned, the plurality of electrode elements may be made of an optically
transparent material. By applying optically transparent electrode elements the electrode
elements are allowed to occupy more space on the cartridge. In case of optically transparent
electrode elements the cartridge may have an axial direction, wherein the plurality of
electrode elements form an essentially periodic pattern, the direction of periodicity being

substantially parallel to the axial direction of the cartridge

Inspicos/20/03/2007/09:50
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The plurality of electrode elements, transparent or non-transparent, may be arranged on a
flexible foil, said foil being secured to the exterior surface part of the cartridge using an

adhesive between the foil and the exterior surface part.

The plurality of electrode elements may be adapted to couple to one or more transmitters
and to one or more receivers arranged on the associated medication delivery device in a
preferably capacitive manner. However, coupling between electrode elements and

transmitters/receivers may also be accomplished by inductive means.

The cartridge may also be of a different kind. Thus, the cartridge may comprise one or more
collapsible sidewall portions, said one or more collapsible sidewall portions being adapted to

collapse during emptying of the cartridge.

In a second aspect, the present invention relates to a method for identifying a type of
medicament in a medicament containing cartridge when said cartridge is mounted in an

associated medication delivery device, the method comprising the steps of

- providing a medicament containing cartridge comprising a plurality of electrode elements
arranged on an exterior surface part thereof, wherein a number of said plurality of
electrode elements comprises a receiver and a transmitter zone being electrically

connected in pairs,

- providing a plurality of electrical input signals to respective transmitters arranged on the
associated medication delivery device, and electrically couple the plurality of electrical
input signals from the respective transmitters to respective receiver zones of a group of

said plurality of electrode elements,

- receiving a plurality of electrical output signals from a plurality of receivers arranged on
the associated medication delivery device, the plurality of receivers being electrically

coupled to transmitter zones of said group of electrode elements, and

- identifying the type of medicament in accordance with the electrical output signals

received from the plurality of receivers.
The respective transmitters may be capacitively coupled to respective receiver zones of the

group of said plurality of electrode elements, and wherein the plurality of receivers are

capacitively coupled to transmitter zones of said group of electrode elements.

Inspicos/20/03/2007/09:50
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In one embodiment of the present invention four electrical input signals are applied to four
transmitters arranged on the associated medication delivery. These four electrical input
signals are approximately 90 degrees out of phase so as to form a quadrature electrical input
signal. Each electrical input signal may oscillate with a frequency within the range 50 kHz -
150 kHz, such as within the range 90 kHz - 110 kHz. However, other frequency ranges may
also be applicable.

In a third aspect, the present invention relates to a medication delivery device comprising a

cartridge according to the first aspect of the present invention.

In a fourth aspect, the present invention relates to a flexible foil adapted to be arranged on
an exterior surface part of a medicament containing cartridge, the flexible foil comprising a
plurality of electrode elements, wherein an electrode element of said plurality of electrode
elements comprises a receiver zone and a transmitter zone, said receiver and transmitter
zones being electrically connected, said receiver zone and said transmitter zone being
adapted to electrically couple to one or more transmitters and to one or more receivers,
respectively. In this fourth aspect the plurality of electrode elements may be provided on a
lower surface of the flexible foil whereby the foil itself may form a protective layer over the

plurality of electrode elements when the foil is attached to a cartridge,

In a fifth aspect, the present invention relates to a medication delivery device having a
medicament containing cartridge inserted therein, the medicament containing cartridge
comprising a plurality of electrode elements arranged on an exterior surface part of the
cartridge, wherein an electrode element of said plurality of electrode elements comprises a
receiver zone and a transmitter zone, said receiver and transmitter zones being electrically
connected, the medication delivery device further comprising a reading means comprising
one or more transmitters and one or more receivers, wherein said one or more transmitters
being adapted to electrically couple to at least one receiver zone, and wherein said one or
more receivers being adapted to electrically couple to at least one transmitter zone.
Preferably, the electrical coupling between the transmitter and receiver zones and the

reading means of the medication delivery device is of capacitive nature.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be explained in further details with reference to the

accompanying figures, wherein

Fig. 1 shows a traditional digital calliper scale,

Inspicos/20/03/2007/09:50
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Fig. 2 shows discrete portions of a calliper scale,

Fig. 3 illustrates a code phase shift,

Fig. 4 shows a reader head and driver signals,

Fig. 5 illustrates driver signals and detected signal for code “0”,

Fig. 6 illustrates driver signals and detected signal for code “n”,

Fig. 7 shows driver head and receiver/transmitter elements,

Fig. 8 shows code “0” and code “n” arranged on cartridge,

Fig. 9 shows multiple reader heads, and

Fig. 10 shows an alternative implementation of electrode elements.

While the invention is susceptible to various modifications and alternative forms, specific
embodiments have been shown by way of example in the drawings and will be described in
detail herein. It should be understood, however, that the invention is not intended to be
limited to the particular forms disclosed. Rather, the invention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined by

the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

In its most general aspect the present invention relates to a medicament containing reservoir
having electrode elements positioned on an exterior surface thereof. The medicament
containing reservoir can be a traditional cartridge, a flexible reservoir with collapsible sidewall
portions or the like. The electrode elements can be made of a transparent or non-transparent
material. Suitable transparent materials are for example electrically conducting polymers or
ITOs. Non-transparent electrode elements can be formed as a metallic pad or a pattern of
metallic pads adapted to couple to a number of transmitters and a number of receivers
arranged on an associated medication delivery device. Electrode elements of transparent or
non-transparent nano-tubes can also be applied. The coupling between electrode elements

and transmitters/receivers can be capacitive.

Inspicos/20/03/2007/09:50
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The overall principle of detection between electrode elements and a reader head comprising
the transmitter/receiver arrangement is similar that disclosed in US 4,420,754. However, in
the present invention discrete values of the scale of US 4,420,754 are associated with the
various types of medicament. Thus, to a certain type of medicament a single and well-

defined value is associated.

In the following the notation “cartridge” will be used only. However, it should be noted that
the term cartridge should be interpreted broadly, thus covering both traditional cartridges
and for example reservoirs having flexible or collapsible sidewalls. By determining a
capacitive or inductive coupling between electrode elements of the cartridge and
transmitter/receivers the identification code of the cartridge may be determined in a very
simple and contact free manner. When the identification code of the cartridge is determined,
the type of medicament contained in the cartridge is determined in an unambiguous manner.
However, not only the type of medicament in the cartridge can be determined by the contact
free coupling between electrode elements and the transmitter/receiver arrangement. Also
data relating to fabrication date, batch number, number of available doses etc. can be

determined.

Referring now to Fig. 1a and 1b the means for deriving codes for marking cartridges are
based on an absolute position measuring principle commonly used in digital callipers. The
display part of a digital calliper contains the reader head whereas the scale part of the
calliper holds the scale. The scale consists of two rows of metallised pads where one row -
the transmitter pads - have pads equidistantly placed, and the row above - the receiver row
- have pads that are also equidistantly placed but at a somewhat greater distance from each
other. In this way a continuous scale is produced where the displacement of a receiver pad in
relation to its connected transmitter pad in any given position along the scale is a direct
measure of its absolute position on the scale. By using discrete parts of a code like the one
used in some digital callipers, see Fig. 1b, a code, readable by non-contacting means, is

created.

As depicted in Fig. 2, the coding method according to the present invention is based on
taking snippets of a continuous scale and using these as discrete codes representing the
various cartridges and the drugs contained within. By spacing these snippets carefully the
signal-to-noise ratio, or rather the probability of the right code read, is increased. On the
other hand, the greater the safety margin between adjacent codes, the fewer the available

codes.

The displacement of the receiver pads to their transmitter counterparts, denoted “n” in Fig. 3,

is measured by a reader head that capacitively couples four sinusoidal signals in quadrature

Inspicos/20/03/2007/09:50
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to four receiver pads on the code. The signals received are passed on to the connected
transmitter pads on the code and in turn transmitted back to the receiver part of the reader
head. The amplitude ratios of the received quadrature signals give a resulting sinusoidal
composite signal whose phase relative to the transmitted signals from the reader head is a

direct measure of the code value, and thereby the type of the medicament in the cartridge.

Some simplified examples to explain the quadrature signal summation and phase shift
measurements which form the basis of the digital calliper principle are depicted in Figs. 4-6.
The reader head is pictured in Fig. 4, as are the four sinusoidal quadrature signals driving the
transmitters. Note the 90° phase shift between the transmitted signals - which is the
definition of quadrature. This modulation scheme - in conjunction with synchronous
demodulation and phase angle measurement by waveform zero crossing time differences in
the reader head ASIC - makes for a very stable output value despite the very small
capacitances involved. The sinusoidally shaped receiver pads of the reader head weight the
received signals in order to minimise reading disturbances when moving from one code pad

to the next. This is similar to when a digital calliper is adjusted.

When the reader head is applied to a code with code value 0, which means that 'n’ is zero in
Fig. 3, the resulting waveforms are as illustrated in Fig. 5. As seen the signals from receivers
A and B are 180 degrees out of phase. Compared to transmitter signal 1" a phase shift, @,
of 225 degrees is detected. Thus, Code 0 yields a phase shift value of 225° compared to
transmitter signal “*1” and that the output signal U from the reader head electronics is derived
from the difference between signals A and B. In this way any external noise signals that may
have entered the reader head are cancelled while the output signal is doubled in amplitude.
Horizontally offsetting or shifting the code relative to the reader head will, of course, still

yield the same phase value from the reader head.

In another example, see Fig. 6, the reader head is applied to a code with code value k. In
this case the transmitter pads of the reader head are not aligned with the receiver pads of
the code. Instead two adjacent transmitter pads transmit to one receiver pad on the code.
The waveforms are also illustrated in Fig. 6. Note that in the equations of these examples
small terms that will cancel out in the signal processing have been eliminated. Also, the
signal weighting of the reader pad shape is simplified to the weights 0, Y2 0or 1. A
comprehensive explanation of the working principle can be found in for example US
4,420,754.

Thus, the coding method according to the present invention involves placing an array of

electrically conducting receiver pads on the medical container, such as cartridge. Each of

these receiver pads are connected to a transmitter pad in an array of transmitter pads. The

Inspicos/20/03/2007/09:50
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lateral displacement of the transmitter pad array to its receiver counterpart is the coded
value. This value is measured by a reader head that by non-contacting, capacitive means
transmits signals to the receiver pads on the medical container and receives, also by non-
contacting, capacitive means, signal that is changed in proportion to the lateral displacement
of the pad arrays on the medical container. This signal change is decoded by the electronics

associated with the reader head and output as a digital code value.

In Figs. 4-6 the number of transmitters is eight. It should be noted that the number of
transmitters can be different from eight (both higher and lower). Also, other types of drive
signals (other than quadrature drive signals) can be applied to the transmitters. For example,
six drive signals shifted 60 degrees can be applied to six transmitters. The receiver can also
be implemented differently than depicted in Figs. 4-6. For example, the receiver can be
implemented with additional periods than the one shown in Figs. 4-6. Also, the shape of the
receiver can be different from sinusoidal - for example quadratic, rectangular and triangular
are also applicable shapes. The only requirement is that the receiver requires at least two

receiver pads arranged 180 degrees out of phase.

Fig. 7a shows a reader head whereas Fig. 7b shows arrays of receiver pads and transmitter
pads. As depicted in Fig. 7b a constant lateral displacement exists between the receiver pads
and the transmitters pads. Now referring to Fig. 7a the reader head comprises a total of eight
transmitters, where transmitters “1” are driven in parallel. Similarly, transmitters “2”, 3" and
“4" are driven in parallel. The receiver of the reader head comprises two receiver pads “A”
and “B".

Referring now to Fig. 8 a cartridge 1 according to the present invention is depicted. As seen
the cartridge comprises a body having a front end 2 and a back end 3. At the front end an
arrangement for securing an injection needle (not shown) is provided. The arrangement
comprises a protrusion having a threaded outer surface 4 being adapted to engage with a
threaded inner surface of a mount or hub (not shown) which holds the injection needle. In
order for a medicament, such as insulin, to be expelled from the cartridge a pierceable
membrane is provided in or near the protrusion. This pierceable member is penetrated by an

inwardly oriented needle part when the mount or hub is secured to the protrusion.

Medicament contained in the cartridge is expelled by displacing a piston (not shown) in the
direction towards the front end of the cartridge. When the piston is moved in the direction of
the front end the cartridge volume between the piston and the front end is decreased
whereby medicament is forced to leave the cartridge via an injection needle attached to the

front end of the cartridge.

Inspicos/20/03/2007/09:50
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On an exterior surface part of the cartridge a plurality of the electrode elements 5 are
arranged. The upper cartridge in Fig. 8 carries electrode elements with code “0” whereas the
lower cartridge of Fig. 8 carries electrode elements with code “n”. The electrode elements
may be arranged in various ways, such as for example as an essentially periodic pattern
around the exterior surface of the housing. The pattern does not necessarily need to go all
the way around the housing. Thus, only part of the 360 degrees around the body of the
cartridge may be covered. However, according to a preferred embodiment of the present
invention the pattern of electrode elements goes all around the body of the cartridge
whereby the reading of the pattern becomes independent of the angular orientation of the

cartridge when inserted into the associated medication delivery device.

The electrode elements depicted in Fig. 8 can be mounted or printed directly into the
cartridge as electrically conducting electrodes or pads. Alternatively, the electrode elements
can be printed, or by other means provided, directed on a substantially plane, flexible label.
This label may have an adhesive material provided on one of its surfaces whereby the label,
with the electrode elements arranged or provided thereon, can be positioned on the
cartridge. The dimensions of the label are preferably matched to the dimensions of the
cartridge. Thus, when the label carrying the electrode elements is arranged on the cartridge
by adhesive means, the electrode elements are distributed equally around the complete

circumference of the cartridge.

When the cartridge has been inserted into the medication delivery device a number of
electrode elements are aligned with a reader head comprising the transmitter/receiver
arrangement provided inside the medication delivery device. By aligned is meant that a
number of the receiver pads are brought within capacitive coupling distance from the
transmitters of the reader head. Similarly, the transmitter pads are brought within capacitive
coupling distance from the receivers of the reader head. Thus, when the cartridge has been
inserted in the medication delivery device the capacitance the code and thereby the ID of the
cartridge can be determined. When the ID of the cartridge has been determined the type of
medicament contained within the cartridge is known. In fact a control unit of the medication
delivery device may be configured to accept only certain types of medicament. Thus, if the
content of the cartridge does not belong to this group of medicaments a warning signal can
be provided to the user of the medication delivery device informing the user that a
medicament of a wrong type has been inserted into the medication delivery device. The
control unit can also be configured to constantly, i.e. as long as the cartridge is positioned in

the medication delivery device, reading the ID of the cartridge.

When reading an electronic code printed along an overlapping edge of the label attached to a

cylindrically shaped cartridge, a misread of the electronic code may occur if the reader head

Inspicos/20/03/2007/09:50
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happens to coincide with the label overlap zone when the cartridge is inserted into the
medication delivery device. More than one reader head needs to be used to discriminate
against and correct for such code misreads. By placing several (more than one, preferably
three) reader heads along the code this problem can be solved. The distance between two
adjacent reader heads, dg, is greater than the label overlap d;, see Fig. 9. In this way only
one reader head can be affected by the label overlap.

By using three reader heads a majority voting system can be used by the device electronics
to first identify the reader head placed wholly or partially over the label overlap and to
compare the readings from the other reader heads. If these are reading the same code the
readings are deemed to be correct. If the codes are not the same the device electronics will
signal a non-read status and, for example, prompt the user to remove and re-insert the

cartridge. This situation may arise from label damage or liquid contamination of the cartridge.

As stated above, the suggested capacitive coding scheme uses separate transmitter and
receiver pads on the code itself. The pads are connected in pairs in that a transmitter pad is
connected to its receiver pad by means of a thin conductor. This arrangement may limit the
range of movement a reader head can have while still having full coverage of the code
patterns. By substituting the transmitter-receiver pad pair with an equivalent code
comprising a solid slanted bar, see Fig. 10, the reader head may be made more compact in
that the transmitter and receiver parts of the reader head may be moved closer together.
This more compact design of the reader head is illustrated in Fig. 10b where d, < d; where d,
is the distance between the transmitters and the receivers in the compact design (Fig. 10b),
whereas d; is the distance between the transmitters and the receivers in the non-compact
design (Fig. 10a). The compact reader head can then utilise the whole range of travel
perpendicular to the code, thus making the code/reader system less sensitive to

misalignments in this dimension (s, > s;).
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CLAIMS

1. A cartridge adapted to contain a medicament, the cartridge further being adapted to be
inserted into an associated medication delivery device, the cartridge comprising a plurality of
electrode elements arranged on an exterior surface part of the cartridge, wherein an
electrode element of said plurality of electrode elements comprises a receiver zone and a
transmitter zone, said receiver and transmitter zones being electrically connected, said
receiver zone and said transmitter zone being adapted to electrically couple to one or more
transmitters and to one or more receivers, respectively, said one or more transmitters and

said one or more receivers being arranged on the associated medication delivery device.

2. A cartridge according to claim 1, wherein the plurality of electrode elements are made of

an electrically conducting material.

3. A cartridge according to claim 1 or 2, wherein the cartridge comprises a rear end and a
front end, the front end comprising an arrangement for securing an injection needle to the

cartridge.

4. A cartridge according to claim 3, wherein the plurality of electrode elements are arranged

near the rear end of the cartridge.

5. A cartridge according to claim 3 or 4, wherein the plurality of electrode elements form an
essentially periodic pattern, the direction of periodicity being substantially perpendicular to an
axial direction of the cartridge.

6. A cartridge according to any of claim 1-4, wherein the plurality of electrode elements are

made of an optically transparent material.

7. A cartridge according to claim 6, wherein the plurality of electrode elements form an
essentially periodic pattern, the direction of periodicity being substantially parallel to the axial
direction of the cartridge.

8. A cartridge according to any of the preceding claims, wherein the plurality of electrode

elements are arranged on a flexible foil, said foil being secured to the exterior surface part of

the cartridge using an adhesive between the foil and the exterior surface part.
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9. A cartridge according to any of the preceding claims, wherein the plurality of transmitter
zones of the plurality of electrode elements forms a first array on the exterior surface part of

the cartridge.

10. A cartridge according to claim 9, wherein the plurality of receiver zones of the plurality of
electrode elements forms a second array on the exterior surface part of the cartridge, the

first and second arrays being laterally shifted relative to each other.

11. A cartridge according to any of the preceding claims, wherein the plurality of electrode

elements are at least partly covered by a layer of dielectric material.

12. A cartridge according to any of the preceding claims, wherein the plurality of electrode

elements are galvanically separated from each other.

13. A cartridge according to any of the preceding claims, wherein the medicament containing
reservoir comprises one or more collapsible sidewall portions, said one or more collapsible

sidewall portions being adapted to collapse during emptying of the cartridge.

14. A method for identifying a type of medicament in a medicament containing cartridge
when said cartridge is mounted in an associated medication delivery device, the method

comprising the steps of

- providing a medicament containing cartridge comprising a plurality of electrode elements
arranged on an exterior surface part thereof, wherein a number of said plurality of
electrode elements comprises a receiver and a transmitter zone being electrically

connected in pairs,

- providing a plurality of electrical input signals to respective transmitters arranged on the
associated medication delivery device, and electrically couple the plurality of electrical
input signals from the respective transmitters to respective receiver zones of a group of

said plurality of electrode elements,
- receiving a plurality of electrical output signals from a plurality of receivers arranged on
the associated medication delivery device, the plurality of receivers being electrically

coupled to transmitter zones of said group of electrode elements, and

- identifying the type of medicament in accordance with the electrical output signals

received from the plurality of receivers.
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15. A method according to claim 14, wherein the respective transmitters are capacitively
coupled to respective receiver zones of the group of said plurality of electrode elements, and
wherein the plurality of receivers are capacitively coupled to transmitter zones of said group

of electrode elements.

16. A method according to claim 14 or 15, wherein four electrical input signals are applied to

four transmitters arranged on the associated medication delivery.

17. A method according to claim 16, wherein the four electrical input signals are

approximately 90 degrees out of phase so as to form a quadrature electrical input signal.

18. A method according to any of claims 14-17, wherein the electrical input signals oscillate
with a frequency within the range 50 kHz - 150 kHz, such as within the range 90 kHz - 110
kHz.

19. A medication delivery device comprising a medicament containing cartridge according to

any of claims 1-13.

20. A flexible foil adapted to be arranged on an exterior surface part of a medicament
containing cartridge, the flexible foil comprising a plurality of electrode elements, wherein an
electrode element of said plurality of electrode elements comprises a receiver zone and a
transmitter zone, said receiver and transmitter zones being electrically connected, said
receiver zone and said transmitter zone being adapted to electrically couple to one or more

transmitters and to one or more receivers, respectively.
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