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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method and
a medication delivery device comprising an assembly for
determining an absolute position of a movably mounted
member in the medication delivery device. In particular,
the present invention relates to a method and a medica-
tion delivery device comprising an assembly for deter-
mining an angular position of a rotatably mounted dose
indication barrel in the medication delivery device. The
assembly according to the present invention takes up a
minimum amount of space.

BACKGROUND OF THE INVENTION

[0002] 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 includes the provision of a number of groups
of supply electrodes on the slide, each of the 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 hav-
ing 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 adja-
cent supply electrodes and the position of the slide is
determined by a signal processing unit which identifies
the amplitude ratio of the received signals.
[0003] US 6,329,813 discloses an inductive absolute
position sensor applying at least one magnetic field gen-
erator that generates a first changing magnetic flux in a
first flux region. A plurality of coupling loops have a first
plurality of coupling loop portions spaced at an interval
related to a first wavelength along a measuring axis and
a second plurality of coupling loop portions spaced at an
interval related to a second wavelength along a measur-
ing axis. One of the first plurality of coupling loop portions
and the second plurality of coupling loop portions are
inductively coupled to a first changing magnetic flux from
a transmitter winding in a first flux region to generate a
second changing magnetic flux outside the first flux re-
gion in the other of the first plurality of coupling loop por-
tions and the second plurality of coupling loop portions.
A magnetic flux sensor is positioned outside the first flux
region and is responsive to the second changing mag-
netic flux to generate a position-dependent output signal.
The output signal varies at the first or second wavelength

of the corresponding other of the first plurality of coupling
loop portions and the second plurality of coupling loop
portions that generates the second changing magnetic
flux.
[0004] The arrangements suggested in both US
4,420,754 and US 6,329,813 are adapted for determining
linear translations between two objects.
[0005] US 2004/0207385 relates to a device for contact
free detection of a position of a rotor relative to a stator,
where at least one electrode is arranged on the rotor and
at least one electrode is arranged on the stator. The elec-
trodes overlap in at least one rotational position of the
rotor relative to the stator. US 2004/0207385 further re-
lates to a corresponding method for measuring the rota-
tional position of a rotor relative to a stator. The rotational
position is detected using a capacitive coupling between
the rotor electrode and the stator electrode.
[0006] US 2004/0207385 relates to contact free deter-
mination of angular positions between two objects such
as between a rotatably mounted rotor and a stationary
stator. It is a disadvantage of the arrangement suggested
in US 2004/0207385 that the emitters and receivers are
position in a manner where they take up an unnecessary
amount of space. For compact systems the solution sug-
gested by US 2004/0207385 is not applicable.
[0007] WO 02/092153 relates to a medication injector
apparatus with various arrangements for position deter-
mination. The arrangement depicted in Fig. 20 of WO
02/092153 is constituted by an electrically conducting
matrix where six horizontally oriented rows are connect-
ed by vertically oriented matrix elements. The six hori-
zontally oriented rows and the vertically oriented matrix
elements constitute an integrated electrically conducting
matrix.
[0008] US 5,986,585 relates to a device for converting
mechanical deflections into corresponding electrical var-
iables. Two pairs of contact terminals are moveably ar-
ranged relative to two groups of contact pads where driv-
ing signals are provided to one of said groups. One or
more output signals are retrieved from one or more elec-
trodes of the second group - said one or more output
signals being indicative of the position of the contact ter-
minals relative to the two groups of contact pads. The
arrangement suggested in US 5,986,585 is not suitable
for measuring angular positions between two elements.
[0009] It is an object of the present invention to provide
a space saving arrangement for measuring absolute po-
sition of a first member, such as a dose indicator barrel,
relative to a second member, such as a housing of a
medication delivery device.

SUMMARY OF THE INVENTION

[0010] The above-mentioned object is complied with
by providing, in a first aspect, a medication delivery de-
vice comprising a position determining assembly for de-
termining absolute positions of a first member relative to
a second member of the medication delivery device, the
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position determining assembly comprising:

- a first group of electrically conducting electrodes in-
terconnected through respective electronic devices
each having a measurable electronic value, and a
second group of electrically conducting electrodes
being interconnected through respective electronic
devices each having a measurable electronic value,
wherein the first and second group of electrodes and
the plurality of electronic devices are arranged on
the first member,

- first, second, third and fourth contact members (C1,
C2, C3, C4) arranged on the second member,
wherein the first and second contact members (C1,
C2) are adapted to slide across and establish gal-
vanic electrical connections to respective ones of
electrically conducting electrodes of the first group
of electrodes and wherein the third and fourth contact
members (C3, C4) are adapted to slide across and
establish galvanic electrical connections to respec-
tive ones of electrically conducting electrodes of the
second group of electrodes when the first member
is moved relative the second member so that the
first, second, third and fourth contact members (C1,
C2, C3, C4) connect to respective ones of said elec-
tronic devices as the first member is moved relative
to the second member, and

- an electronic control circuit electrically coupled to the
first, second, third and fourth contact members (C1,
C2, C3, C4), the electronic control circuit being
adapted to determine the measurable electronic val-
ue of respective electronic devices between the first,
second, third and fourth contact members (C1, C2,
C3, C4), the electronic control circuit further being
adapted to compare the determined measurable
electronic values with a set of predetermined values
to uniquely identify the position of the first member
relative to the second member.

[0011] The first and second members may in principle
be any members or parts of the medication delivery de-
vice. Thus, the first member may be a moveably mounted
member, such as for example a rotatably mounted mem-
ber, relative to the second member. The movably mount-
ed member may be a dose indicator barrel being ar-
ranged to rotate during setting of a dose of medicament
to be expelled from the medication delivery device. The
dose indicator barrel may be arranged to perform a com-
bined rotational and translational movement so that a
point on the dose indicator barrel follows a substantially
helical path during setting of a dose of medicament to be
expelled from the medication delivery device.
[0012] The movably mounted member may also be a
piston rod adapted to be displaced along an axial direc-
tion of the medication delivery device. This displacement
may be provided by a translational movement of the pis-

ton rod, or a combined rotational/translational movement
of the piston rod.
[0013] In a preferred embodiment of the present inven-
tion the first member forms part of the dose indicator bar-
rel whereas the second member forms part of a housing
of the medication delivery device.
[0014] The first and second electrically conducting
electrodes may be metallic electrodes arranged on an
outer surface part of the first member. However, other
externally accessible surfaces are also applicable.
[0015] Said conducting electrodes are connected
through respective electronic devices each having a
measurable electronic value. Thus, between two given
electrically conducting electrodes an electronic device
having a measurable electronic value, such as a resist-
ance, capacitance, inductance etc., is provided.
[0016] In a preferred embodiment of the present inven-
tion the assembly comprises four contact members ar-
ranged in a 2 x 2 matrix where two (first and second
contact members) of the four contact members follow a
first path or route across electrodes of the first group.
The remaining two contact members (third and fourth
contact members) follow a second path or route across
electrodes of the second group. Thus, according to this
preferred embodiment of the present invention pairs of
contact members follow the same path or route on the
first member.
[0017] The total number of contact members may be
increased. Thus, pairs of contact members may follow
three, four, five or even more different paths or routes on
the first member. Also, the number of contact members
following the same path or route may be increased from
two.
[0018] The electrically conducting electrodes of each
of the first and second groups of electrodes may be ar-
ranged in a periodic structure along a predetermined di-
rection. This predetermined direction may be the direc-
tion along which the first and second members are moved
relative to each other. The shape of the electrically con-
ducting electrodes may also vary. Thus, a number of the
electrically conducting electrodes may have a linear
shape, whereas other electrically conducting electrodes
may a more complicated structure, such as a structure
having essentially orthogonal components. Such essen-
tially orthogonal components may be arranged in the di-
rection along which the first and second members are
moved relative to each other and orthogonal thereto.
[0019] The first member may be adapted to perform a
translational movement relative to the second member.
Alternatively, the first member may be adapted to perform
a rotational movement relative to the second member.
Alternatively, the first member may be adapted to perform
a combined rotational and translational movement rela-
tive to the second member.
[0020] The electronic devices connecting the electri-
cally conducting electrodes may comprise a number of
resistors. Alternatively or in addition, the electronic de-
vices connecting the electrically conducting electrodes
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may comprise a number of capacitors. Alternatively or in
addition the electronic devices connecting the electrically
conducting electrodes may comprise a number of induc-
tors.
[0021] The contact members may be mechanically bi-
ased towards the first member. In this way proper elec-
trical connections are provided between the contact
members and the electrically conducting electrodes ar-
ranged on the first member. Preferably, the contact mem-
bers are arranged in a fixed relationship with a housing
of the medication delivery device.
[0022] Preferably, the first member forms part of a ro-
tatably mounted dose indicator barrel arranged within the
housing of the medication delivery device.
[0023] In a second non-claimed aspect a method for
determining absolute positions of a first member relative
to a second member of a medication delivery device is
disclosed. The method comprising the steps of

- providing first and second electrically conducting
electrodes arranged on the first member, wherein
the first and second electrically conducting elec-
trodes are electrically connected through an elec-
tronic device having a measurable electronic value,
and wherein the first and second electrically con-
ducting electrodes form part of a first group of elec-
trodes,

- providing first and second contact members being
adapted to establish galvanic electrical connections
to the first and second electrically conducting elec-
trodes, said first and second contact members fur-
ther being adapted to be slided across the first and
second electrically conducting electrodes when the
first member is moved relative to the second mem-
ber, and

- determining the measurable electronic value of the
electronic device, and comparing the determined
measurable electronic value with a set of predeter-
mined values.

[0024] As previously mentioned, the first and second
members may in principle be any members or parts of
the medication delivery device. Thus, the first member
may be a moveably mounted member, such as for ex-
ample a rotatably mounted member, relative to the sec-
ond member. The movably mounted member may be a
dose indicator barrel being arranged to rotate during set-
ting of a dose of medicament to be expelled from the
medication delivery device. The dose indicator barrel
may also be arranged to perform a combined rotational
and translational movement so that a point on the dose
indicator barrel follows a substantially helical path during
setting of a dose of medicament to be expelled from the
medication delivery device.
[0025] The movably mounted member may also be a
piston rod adapted to be displaced along an axial direc-

tion of the medication delivery device. This displacement
may be provided by a translational movement of the pis-
ton rod, or a combined rotational/translational movement
of the piston rod.
[0026] In a preferred embodiment the first member
forms part of the dose indicator barrel whereas the sec-
ond member forms part of a housing of the medication
delivery device. In this situation the first and second elec-
trically conducting electrodes may be arranged on an out-
er surface part of the first member - here an outer surface
of the dose indicator barrel.
[0027] The determining of the measurable electronic
value and the comparison of the determined measurable
electronic value with a set of predetermined values may
be performed by an electronic control circuit integrated
in the medication delivery device,
[0028] The method according to the second aspect
may further comprise the steps of determining additional
measurable electronic values of respective ones of ad-
ditional electronic devices connecting additional electri-
cally conducing electrodes of the first group, and com-
paring the determined additional measurable electronic
values with the set of predetermined values. Thus, be-
tween two given electrically conducting electrodes an
electronic device having a measurable electronic value,
such as a resistance, capacitance, inductance etc., is
provided.
[0029] The method may further comprise the step of
providing third and fourth contact members being adapt-
ed to establish galvanic electrical connections to electri-
cally conducting electrodes of a second group, said third
and fourth contact
members further being adapted to be slided across elec-
trically conducting electrodes of the second group when
the first member is moved relative to the second member.
The method may further comprise the steps of determin-
ing measurable electronic values of respective ones of
electronic devices connecting electrically conducing
electrodes of the second group of electrodes, and com-
paring the determined measurable electronic values with
a set of predetermined values.
[0030] The predetermined values may be arranged in
a look-up table. The measured electronic value(s) may
be compared to values in the look-up table in the following
manner: Firstly, the first measured value is looked for in
the look-up table. When a match has been found, a sec-
ond measured value (measured at the same position) in
looked for in the look-up table. This sequence of com-
parisons is continued until all measured values associ-
ated with a given position have been matched will values
in the look-up table, or until the look-up table contains no
further values to be compared with.
[0031] As stated above, a preferred embodiment re-
lates to an assembly comprising four contact members
arranged in a 2 x 2 matrix where two (first and second
contact members) of the four contact members follow a
first path or route across electrodes of the first group.
The remaining two contact members (third and fourth
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contact members) follow a second path or route across
electrodes of the second group. Thus, according to this
preferred embodiment pairs of contact members follow
the same path or route on the first member.
[0032] The determined measurable electronic values
may comprise a resistance, a capacitance, an inductance
or a combination thereof.
[0033] The first member may be adapted to perform a
translational movement, a rotational movement or a com-
bination thereof relative to the second member.
[0034] The contact members may be mechanically bi-
ased towards the first member. In this way proper elec-
trical connections are provided between the contact
members and the electrically conducting electrodes ar-
ranged on the first member. Preferably, the contact mem-
bers are arranged in a fixed relationship with a housing
of the medication delivery device.
[0035] Preferably, the first member forms part of a ro-
tatably mounted dose indicator barrel arranged within the
housing of the medication delivery device.
[0036] In a third non-claimed aspect a position deter-
mining assembly for determining absolute positions of a
first member relative to a second member of the medi-
cation delivery device is disclosed, the position determin-
ing assembly comprising

- first and second electrically conducting electrodes
arranged on the first member, wherein the first and
second electrically conducting electrodes are elec-
trically connected through an electronic device hav-
ing a measurable electronic value, and wherein the
first and second electrically conducting electrodes
form part of a first group of electrodes,

- first and second contact members being adapted to
establish galvanic electrical connections to the first
and second electrically conducting electrodes, said
first and second contact members further being
adapted to be slided across the first and second elec-
trically conducting electrodes when the first member
is moved relative the second member, and

- an electronic control circuit electrically coupled to the
first and second contact members, the electronic
control circuit being adapted to determine the meas-
urable electronic value of the electronic device, the
electronic control circuit further being adapted to
compare a determined measurable electronic value
with a set of predetermined values.

[0037] In terms of implementation the position deter-
mining assembly according to the third aspect may be
configured along the lines suggested in connection with
the first and second aspects.
[0038] Thus, the first group of electrodes may comprise
additional electrically conducting electrodes being con-
nected through respective electronic devices each hav-
ing a measurable electronic value. Thus, between two

given electrically conducting electrodes an electronic de-
vice having a measurable electronic value, such as a
resistance, capacitance, inductance etc., is inserted.
[0039] In addition, the position determining assembly
may further comprise a second group of electrically con-
ducting electrodes being connected through respective
electronic devices each having a measurable electronic
value, such as a resistance, capacitance, inductance etc.
Third and fourth contact members may be provided for
establishing galvanic electrical connections to electrically
conducting electrodes of the second group. These third
and fourth contact members may be adapted to be slided
across electrically conducting electrodes of the second
group when the first member is moved relative to the
second member.
[0040] In a preferred embodiment, the position deter-
mining assembly comprises four contact members ar-
ranged in a 2 x 2 matrix where two (first and second
contact members) of the four contact members follow a
first path or route across electrodes of the first group.
The remaining two contact members (third and fourth
contact members) follow a second path or route across
electrodes of the second group. Thus, according to this
preferred embodiment pairs of contact members follow
the same path or route on the first member.
[0041] In a fourth non-claimed aspect, a medication
delivery device for expelling set doses of medicament is
disclosed, the medication delivery device comprising a
position determining arrangement for detecting absolute
positions of a movably mounted member arranged within
the device relative to a housing of the medication delivery
device, the position determining arrangement comprising

- a plurality of electrically conducting electrodes ar-
ranged on an outer surface of the movably mounted
member, said plurality of electrically conducting
electrodes being inter-connected through a number
of electronic devices, and

- a plurality of contacts members fixedly arranged rel-
ative to the housing of the medication delivery de-
vice, each contact member being adapted to estab-
lish an electrical connection to the plurality of elec-
trically conducting electrodes, each contact member
further being adapted to be slided across the plurality
of the electrically conducting electrodes while the
movably mounted member is moved relative to the
housing of the medication delivery device,

wherein a first and a second contact member are ar-
ranged to follow a first path across the electrically con-
ducting electrodes upon movement of the movably
mounted member relative to the housing, and wherein a
third and a fourth contact member are arranged to follow
a second path across the electrically conducting elec-
trodes upon movement of the movably mounted member
relative to the housing.
[0042] The movably mounted member may in principle
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be any member within the medication delivery device.
Thus, the movably mounted member may be a dose in-
dicator barrel being arranged to rotate during setting of
a dose of medicament to be expelled from the medication
delivery device. The dose indicator barrel may also be
arranged to perform a combined rotational and transla-
tional movement so that a point on the dose indicator
barrel follows a substantially helical path during setting
of a dose of medicament to be expelled from the medi-
cation delivery device.
[0043] The movably mounted member may also be a
piston rod adapted to be displaced along an axial direc-
tion of the medication delivery device. This displacement
may be provided by a translational movement of the pis-
ton rod, or a combined rotational/translational movement
of the piston rod.
[0044] Thus, the movably mounted member may be
adapted to perform a translational movement relative to
the housing of the medication delivery device. Alterna-
tively, the movably mounted member may be adapted to
perform a rotational movement relative to the housing of
the medication delivery device. Even further, the movably
mounted member may be adapted to a combined rota-
tional and translational movement relative to the housing
of the medication delivery device.
[0045] The electronic devices inter-connecting the
electrically conducting electrodes may comprise a
number of resistors, a number of capacitors, a number
of inductors or a combination thereof.
[0046] In a preferred embodiment the arrangement
comprises four contact elements arranged in a 2 x 2 ma-
trix where two of the four contact members follow a first
path or route on the movably mounted member. The re-
maining two contact members follow a second path or
route on the movably mounted member. Thus, according
to this preferred embodiment pairs of contact members
follow the same path or route on the movably mounted
member.
[0047] The total number of contact members may be
increased. Thus, pairs of contact members may follow
three, four, five or even more different paths or routes on
the movably mounted member. Also, the number of con-
tact members following the same path or route may be
increased from two.
[0048] In order to provide proper electrical contact to
the plurality of electrodes arranged on a surface of the
movably mounted member the plurality of contact mem-
bers may advantageously be mechanically biased to-
wards the movably mounted member. This mechanical
biasing may be provided by various means, such as
spring, resilient blades etc.
[0049] The medication delivery device according to the
fourth aspect may further comprise an electronic control
circuit electrically coupled to the plurality of contact mem-
bers, the electronic control circuit being adapted to meas-
ure an electrical parameter between pairs contact mem-
bers. The electrical parameter may be of resistive, ca-
pacitive or inductive nature.

[0050] In a fifth non-claimed aspect, a method is dis-
closed for determining absolute positions of a movably
mounted member arranged within a medication delivery
device relative to a housing of the medication delivery
device, the method comprising the steps of

- providing a plurality of electrically conducting elec-
trodes on an outer surface of the movably mounted
member, said plurality of electrically conducting
electrodes being inter-connected through a number
of electronic devices,

- providing a plurality of contacts members fixedly ar-
ranged relative to the housing of the medication de-
livery device, each contact member being adapted
to establish an electrical connection to the plurality
of electrically conducting electrodes, each contact
member further being adapted to be slided across
the plurality of the electrically conducting electrodes
while the movably mounted member is moved rela-
tive to the housing of the medication delivery device,
wherein a first and a second contact member are
arranged to follow a first path across the electrically
conducting electrodes upon movement of the mov-
ably mounted member relative to the housing, and
wherein a third and a fourth contact member are ar-
ranged to follow a second path across the electrically
conducting electrodes upon movement of the mov-
ably mounted member relative to the housing, and

- measuring a first electrical parameter between two
contact members, said first electrical parameter be-
ing associated with a first electronic device.

[0051] The method may further comprise the steps of
measuring second, third and fourth electrical parameters
between pairs of contact members, said second, third
and fourth electrical parameters being associated with
second, third and fourth electronic devices, respectively.
Thus, the electrical parameters may be of resistive, ca-
pacitive or inductive nature.
[0052] The method may further comprise the step of
comparing the measured electrical parameter(s) with
one or more predetermined values, said one or more
predetermined values being arranged in a look-up table.
The measured electrical parameter(s) may be compared
to values in the look-up table in the following manner:
Firstly, the first measured parameter is looked for in the
look-up table. When a match has been found, a second
measured parameter (measured at the same position) in
looked for in the look-up table. This sequence of com-
parisons is continued until all measured parameters as-
sociated with a given position have been matched will
values in the look-up table, or until the look-up table con-
tains no further values to be compared with.
[0053] In a sixth non-claimed aspect, a position deter-
mining arrangement for detecting absolute positions of
a movably mounted member arranged within a medica-

9 10 



EP 2 011 223 B1

7

5

10

15

20

25

30

35

40

45

50

55

tion delivery device is disclosed, the absolute position of
the movably mounted member being determined relative
to a housing of the medication delivery device, the posi-
tion determining arrangement comprising a plurality of
contacts members fixedly arranged relative to the hous-
ing of the medication delivery device, wherein first and
second contact members are arranged to follow a first
path across electrically conducting electrodes arranged
on the movably mounted member, and wherein third and
fourth contact members are arranged to follow a second
path across electrically conducting electrodes arranged
on the movably mounted member.
[0054] In a preferred embodiment the arrangement
comprises four contact members arranged in a 2 x 2 ma-
trix where two of the four contact members follow a first
path or route on the movably mounted member. The re-
maining two contact members follow a second path or
route on the movably mounted member. Thus, according
to this preferred embodiment pairs of contact members
follow the same path or route on the movably mounted
member.
[0055] The total number of contact members may be
increased. Thus, pairs of contact members may follow
three, four, five or even more different paths or routes on
the movably mounted member. Also, the number of con-
tact members following the same path or route may be
increased from two.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] The present invention will now be explained with
reference to the accompanying figures, wherein

Fig. 1 shows a 3 and a 2 track design,

Fig. 2 shows the arrangement of four contacts ac-
cording to the present invention,

Fig. 3 shows the positioning of the four contacts in
a medication delivery device,

Fig. 4 shows 8-bit data for 61 positions, and

Fig. 5 shows block diagrams of sensing circuits.

[0057] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments have been shown by way of example in the draw-
ings 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 scope of the invention
as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[0058] In its broadest aspect the present invention re-

lates to a medication delivery device comprising an as-
sembly or an arrangement for determining the absolute
position of a first member, such as a rotatably mounted
dose indicator barrel, relative to a second member, such
as a housing of the medication delivery device.
[0059] The assembly/arrangement is implemented to
take up minimum space within the medication delivery
device. This may be achieved by having two pairs of elec-
trical contact members arranged so that a first pair of
contact members follow a first path across an exterior
surface of for example a the dose indicator barrel when
said barrel is rotated relative to the housing, and where
a second pair of contact members follow a second, and
different, path across an exterior surface of the dose in-
dicator barrel when said barrel is rotated relative to the
housing. Thus, since the four contacts are arranged in a
2 x 2 matrix-like configuration the physical extension of
the arrangement according to the present invention is
significantly smaller compared to prior art systems.
[0060] Referring now to Fig. 1 a possible solution ac-
cording to the present invention is depicted - the direction
of movement between the first and second members of
the medication delivery device is indicated by the arrow.
The arrangement shown in Fig. 1 relies on resistor en-
coding. However, capacitive or inductive encoding may
be applied as well.
[0061] Fig. 1 shows an arrangement applying two
paths 1, 2 - Fig. 1 is simplified in that no connections
between the six bottom electrodes 3 are shown. Also, no
connections between the ends of the six electrodes 4
(below path 1) are shown. The total number of metal elec-
trodes is 12 and the number of resistors (not shown) is
nine.
[0062] As mentioned above, the decoding relies on
measuring the resistance between four individual contact
members. The change in resistance originates from the
four contact members being in electrical contact with the
12 metallic electrodes. The 12 metallic electrodes are
interconnected with nine resistors having values that
make them distinguishable from each other. The resist-
ances of these nine resistors are in the range from 1kΩ
to 33kΩ leading to current sources in the range 50mA
and 200mA if voltages between 0 and 5V are applied.
Referring now to Fig. 2, four contact points, C1, C2, C3
and C4, and the electrodes on the exterior surface of for
example a dose indicator barrel are shown. Again the
arrow indicates the direction of movement between con-
tact members and electrodes. The vertical lines running
through the contact points are separated by three unit
steps. Thus, whenever a movement occurs exactly one
contact is displaced from one metallic electrode to an-
other. In Fig. 2 only the top row of contact points will move
from one electrode to another electrode whereas the bot-
tom row of contact points remains on the same metal
electrode. However, as movement progress the bottom
row of contact points will move to adjacent electrodes.
[0063] Fig. 3 shows a dose indicator barrel 5 positioned
in the housing 6 of a medication delivery device. The four
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contact members (only two 11, 12 are visible in Fig. 3)
are electrically accessible via terminals 7, 8, 9 and 10.
Upon rotation of the dose indication barrel 5 within the
housing 6 the dose indicator barrels will perform a com-
bined rotational/translational movement relative to the
housing 6. Thus, a point on the surface of the dose indi-
cator barrel 5 will follow a substantially helical path during
such a rotational/translational movement. The dose in-
dicator barrel is allowed to rotate at least 720 degrees.
[0064] As four contact members are available, six in-
dividual measurements between contact members are
possible. At intermediate positions between full unit steps
precisely one contact member is isolated. This reduces
the number of meaningful measurements to three. In the
present scheme only full positions are unique (requiring
only four measurements), whereas the half-positions are
not all clearly distinguishable from each other.
[0065] Position determining measurements can be im-
plemented in various ways, but one very simple method
is the following: If the contact members are numbered
C1 to C4 (see Fig. 2) four combinations of measurements
are selected for each position, namely C4-C3, C1-C2,
C3-C2 and C4-C1.
[0066] Fig. 4 shows the resulting 8-bit ADC readings
based on the above-mentioned four measurements for
positions 0 to 60 (here numbered 1 to 61). In order to link
these four measurements to positions a look-up table
(LUT) is used. The look-up procedure can be as follows:
When the first measurement, for example C4-C3, has
been performed, this measurement is used to find a po-
sition in the LUT having a similar first measurement. If it
is found, the second measurement is compared to the
LUT. If all four measurements match, the position is
uniquely identified.
[0067] Due to mechanical tolerances a complete
match between a measurement and a value in the look-
up table may not be reached. Thus, a match may be
considered reached when the difference between the
measurement and the LUT-value falls within a predeter-
mined range of values. This range can be 61% of the
full measurement range.
[0068] In order to guard against erroneous readings
several additional checks can be implemented as well.
For example, a new position is not acknowledged before
it has been read at least twice. Many different look-up
procedures may be considered. For example, the last
found position may be used as a starting point when look-
ing for the next position. If a half-unit step is detected
several actions can be taken. One strategy could be that
if the half-unit step can be identified as a neighbor to the
last known full-unit step the position associated with this
last known full-unit step is used.
[0069] Fig. 5a shows block diagrams of the electronic
system. The test bench is the above-described circuit of
sliding contact members across metallic electrodes ar-
ranged on the exterior surface of the dose indicator bar-
rel. Each of the four contact members is connected by a
wire to the electronic system. Each wire is connected to

four identical input-output sensing circuits. One of these
input-output sensing circuits is shown in greater detail in
Fig. 5b. As seen in Fig. 5b each input-output sensing
circuit is connected to a contact and provides an analog
output signal. The circuit has two control inputs which
control whether the contact is driven high, driven low or
not driven. Even if both inputs are enabled no problematic
short circuit occurs.
[0070] In normal operation two contacts are connected
through their respective input-output sensing circuits -
one contact is driven high whereas the other is driven
low. The analog output voltage of the driven low contact
will when equal: 

where RIO and RENC are the resistances of the sensing
resistor and the specific resistor between two electrodes,
respectively. I is the current source of the sense circuit.
As seen in Fig. 5a, the output voltages from the four sens-
ing circuits are all fed to a 4-input Analog-to-Digital Con-
verter (ADC).
[0071] The assembly according to the present inven-
tion may alternatively be configured as a simple counter
where one count corresponds to a displacement of one
unit step as illustrated in Fig. 2. The widths of the vertically
arranged electrode elements in Fig. 2 (parallel to the
dashed lines illustrating a unit step) need to be reduced
by a factor of around two in order for this to work properly.
With such a width reduction contact points C1 and C2
move from one electrode to a neighbouring electrode at
a displacement of one unit step. This configuration allows
absolute position determination within one period of the
upper electrode pattern of Fig. 2.

Claims

1. A medication delivery device comprising a position
determining assembly for determining absolute po-
sitions of a first member (5) relative to a second mem-
ber (6) of the medication delivery device, the position
determining assembly comprising:

- a first group (4) of electrically conducting elec-
trodes interconnected through respective elec-
tronic devices each having a measurable elec-
tronic value, and a second group (3) of electri-
cally conducting electrodes being interconnect-
ed through respective electronic devices each
having a measurable electronic value, wherein
the first (4) and second (3) group of electrodes
and the plurality of electronic devices are ar-
ranged on the first member (5),
- first, second, third and fourth contact members
(C1, C2, C3, C4) arranged on the second mem-
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ber (6), wherein the first and second contact
members (C1, C2) are adapted to slide across
and establish galvanic electrical connections to
respective ones of electrically conducting elec-
trodes of the first group of electrodes (4) and
wherein the third and fourth contact members
(C3, C4) are adapted to slide across and estab-
lish galvanic electrical connections to respective
ones of electrically conducting electrodes of the
second group of electrodes (3) when the first
member (5) is moved relative the second mem-
ber (6) so that the first, second, third and fourth
contact members (C1, C2, C3, C4) connect to
respective ones of said electronic devices as the
first member (5) is moved relative to the second
member (6), and
- an electronic control circuit electrically coupled
to the first, second, third and fourth contact
members (C1, C2, C3, C4), the electronic con-
trol circuit being adapted to determine the meas-
urable electronic value of respective electronic
devices between the first, second, third and
fourth contact members (C1, C2, C3, C4), the
electronic control circuit further being adapted
to compare the determined measurable elec-
tronic values with a set of predetermined values
to uniquely identify the position of the first mem-
ber (5) relative to the second member (6).

2. A medication delivery device according to claim 1,
wherein the first group of electrodes (4) are arranged
on an outer surface part of the first member (5).

3. A medication delivery device according to claim 1 or
2, wherein the first member (5) forms part of a rotat-
ably mounted dose indicator barrel arranged within
a housing (6) of the medication delivery device.

4. A medication delivery device according to any of
claims 1-3, wherein the second member (6) forms
part of a housing of a medication delivery device.

5. A medication delivery device according to claim 4,
wherein the electrically conducting electrodes of
each of the first and second groups of electrodes (4,
3) are arranged in a periodic structure along a pre-
determined direction.

6. A medication delivery device according to any of the
preceding claims, wherein the first member (5) is
adapted to perform a translational movement rela-
tive to the second member (6).

7. A medication delivery device according to any of
claims 1-5, wherein the first member (5) is adapted
to perform a rotational movement relative to the sec-
ond member (6).

8. A medication delivery device according to any of
claims 1-5, wherein the first member (5) is adapted
to perform a combined rotational and translational
movement relative to the second member (6).

9. A medication delivery device according to any of the
preceding claims, wherein the electronic devices
connecting the electrically conducting electrodes
comprise a number of resistors.

10. A medication delivery device according to any of
claims 1-8, wherein the electronic devices connect-
ing the electrically conducting electrodes comprise
a number of capacitors.

11. A medication delivery device according to any of
claims 1-8, wherein the electronic devices connect-
ing the electrically conducting electrodes comprise
a number of inductors.

12. A medication delivery device according to any of the
preceding claims, wherein the contact members (C1,
C2, C3, C4) are mechanically biased towards the
first member (5).

13. A medication delivery device according to any of the
preceding claims, wherein the contact members (C1,
C2, C3, C4) are arranged in a fixed relationship with
a housing (6) of the medication delivery device.

Patentansprüche

1. Medikamentenverabreichungsvorrichtung, umfas-
send eine Positionsbestimmungsanordnung zur Be-
stimmung von Absolutpositionen eines ersten Ele-
ments (5) bezüglich eines zweiten Elements (6) der
Medikamentenverabreichungsvorrichtung, wobei
die Positionsbestimmungsanordnung das Folgende
umfasst:

- eine erste Gruppe (4) von elektrisch leitfähigen
Elektroden, die durch jeweilige elektronische
Vorrichtungen, die jeweils einen messbaren
elektronischen Wert aufweisen, miteinander
verbunden sind, und eine zweite Gruppe (3) von
elektrisch leitfähigen Elektroden, die durch je-
weilige elektronische Vorrichtungen, die jeweils
einen messbaren elektronischen Wert aufwei-
sen, miteinander verbunden sind, wobei die ers-
te (4) und zweite (3) Gruppe von Elektroden und
die Vielzahl von elektronischen Vorrichtungen
auf dem ersten Element (5) angeordnet sind,
- erste, zweite, dritte und vierte Kontaktelemente
(C1, C2, C3, C4), die auf dem zweiten Element
(6) angeordnet sind, wobei die ersten und zwei-
ten Kontaktelemente (C1, C2) dazu ausgelegt
sind, über jeweilige von elektrisch leitfähigen
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Elektroden der ersten Gruppe von Elektroden
(4) zu gleiten und galvanische elektrische Ver-
bindungen damit herzustellen, und wobei die
dritten und vierten Kontaktelemente (C3, C4)
dazu ausgelegt sind, über jeweilige der elek-
trisch leitfähigen Elektroden der zweiten Gruppe
von Elektroden (3) zu gleiten und galvanische
elektrische Verbindung damit herzustellen,
wenn das erste Element (5) bezüglich des zwei-
ten Elements (6) bewegt wird, so dass sich die
ersten, zweiten, dritten und vierten Kontaktele-
menten (C1, C2, C3, C4) mit jeweiligen der elek-
tronischen Vorrichtungen verbinden, wenn das
erste Element (5) bezüglich des zweiten Ele-
ments (6) bewegt wird, und
- einen elektronischen Steuerkreis, der elek-
trisch mit den ersten, zweiten, dritten und vierten
Kontaktelementen (C1, C2, C3, C4) verbunden
ist, wobei der elektronische Steuerkreis dazu
ausgelegt ist, den messbaren elektronischen
Wert von jeweiligen elektronischen Vorrichtun-
gen zwischen den ersten, zweiten, dritten und
vierten Kontaktelementen (C1, C2, C3, C4) zu
bestimmen, wobei der elektronische Steuer-
kreis ferner dazu ausgelegt ist, die bestimmten
messbaren elektronischen Werte mit einem
Satz von vorbestimmten Werten zu vergleichen,
um die Position des ersten Elements (5) bezüg-
lich des zweiten Elements (6) eindeutig zu iden-
tifizieren.

2. Medikamentenverabreichungsvorrichtung nach An-
spruch 1, wobei die erste Gruppe von Elektroden (4)
auf einem Außenflächenteil des ersten Elements (5)
angeordnet ist.

3. Medikamentenverabreichungsvorrichtung nach An-
spruch 1 oder 2, wobei das erste Element (5) Teil
eines drehbar gelagerten Dosisanzeigezylinders bil-
det, der innerhalb eines Gehäuses (6) der Medika-
mentenverabreichungsvorrichtung angeordnet ist.

4. Medikamentenverabreichungsvorrichtung nach ei-
nem der Ansprüche 1-3, wobei das zweite Element
(6) Teil eines Gehäuses einer Medikamentenverab-
reichungsvorrichtung bildet.

5. Medikamentenverabreichungsvorrichtung nach An-
spruch 4, wobei die elektrisch leitfähigen Elektroden
jeder der ersten und zweiten Gruppen von Elektro-
den (4, 3) in einer periodischen Struktur entlang einer
vorbestimmten Richtung angeordnet sind.

6. Medikamentenverabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, wobei das ers-
te Element (5) dazu ausgelegt ist, eine Translations-
bewegung bezüglich des zweiten Elements (6) aus-
zuführen.

7. Medikamentenverabreichungsvorrichtung nach ei-
nem der Ansprüche 1-5, wobei das erste Element
(5) dazu ausgelegt ist, eine Drehbewegung bezüg-
lich des zweiten Elements (6) auszuführen.

8. Medikamentenverabreichungsvorrichtung nach ei-
nem der Ansprüche 1-5, wobei das erste Element
(5) dazu ausgelegt ist, eine kombinierte Dreh- und
Translationsbewegung bezüglich des zweiten Ele-
ments (6) auszuführen.

9. Medikamentenverabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, wobei die
elektronischen Vorrichtungen, welche die elektrisch
leitfähigen Elektroden verbinden, eine Reihe von Wi-
derständen umfassen.

10. Medikamentenverabreichungsvorrichtung nach ei-
nem der Ansprüche 1-8, wobei die elektronischen
Vorrichtungen, welche die elektrisch leitfähigen
Elektroden verbinden, eine Reihe von Kondensato-
ren umfassen.

11. Medikamentenverabreichungsvorrichtung nach ei-
nem der Ansprüche 1-8, wobei die elektronischen
Vorrichtungen, welche die elektrisch leitfähigen
Elektroden verbinden, eine Reihe von Induktoren
umfassen.

12. Medikamentenverabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, wobei die
Kontaktelemente (C1, C2, C3, C4) mechanisch zum
ersten Element (5) vorgespannt sind.

13. Medikamentenverabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, wobei die
Kontaktelemente (C1, C2, C3, C4) in einer festen
Beziehung mit einem Gehäuse (6) der Medikamen-
tenverabreichungsvorrichtung angeordnet sind.

Revendications

1. Dispositif d’administration de médicament compre-
nant un ensemble de détermination de position per-
mettant de déterminer des positions absolues d’un
premier élément (5) par rapport à un second élément
(6) du dispositif d’administration de médicament,
l’ensemble de détermination de position
comprenant :

- un premier groupe (4) d’électrodes électrocon-
ductrices interconnectées par l’intermédiaire de
dispositifs électroniques respectifs ayant cha-
cun une valeur électronique mesurable, et un
second groupe (3) d’électrodes électroconduc-
trices étant interconnectées par l’intermédiaire
de dispositifs électroniques respectifs ayant une
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valeur électronique mesurable, le premier (4) et
le second (3) groupe d’électrodes et la pluralité
de dispositifs électroniques étant agencés sur
le premier élément (5),
- des premier, deuxième, troisième et quatrième
éléments de contact (C1, C2, C3, C4) agencés
sur le second élément (6), les premier et deuxiè-
me éléments de contact (C1, C2) étant conçus
pour coulisser sur des connexions électriques
galvaniques et établir celles-ci avec des électro-
des respectives d’électrodes électroconductri-
ces du premier groupe d’électrodes (4) et les
troisième et quatrième éléments de contact (C3,
C4) étant conçus pour coulisser sur des con-
nexions électriques galvaniques et établir cel-
les-ci avec des électrodes respectives d’électro-
des électroconductrices du second groupe
d’électrodes (3) lorsque le premier élément (5)
est déplacé par rapport au second élément (6)
de sorte que les premier, deuxième, troisième
et quatrième éléments de contact (C1, C2, C3,
C4) se connectent à des dispositifs respectifs
desdits dispositifs électroniques à mesure que
le premier élément (5) est déplacé par rapport
au second élément (6), et
- un circuit de commande électronique couplé
électriquement aux premier, deuxième, troisiè-
me et quatrième éléments de contact (C1, C2,
C3, C4), le circuit de commande électronique
étant conçu pour déterminer la valeur électroni-
que mesurable de dispositifs électroniques res-
pectifs entre les premier, deuxième, troisième
et quatrième éléments de contact (C1, C2, C3,
C4), le circuit de commande électronique étant
en outre conçu pour comparer les valeurs élec-
troniques mesurables déterminées avec un en-
semble de valeurs prédéfinies afin d’identifier
de façon unique la position du premier élément
(5) par rapport au second élément (6).

2. Dispositif d’administration de médicament selon la
revendication 1, dans lequel le premier groupe
d’électrodes (4) est agencé sur une partie surface
externe du premier élément (5).

3. Dispositif d’administration de médicament selon la
revendication 1 ou 2, dans lequel le premier élément
(5) fait partie d’un cylindre d’indication de dose mon-
té en rotation agencé à l’intérieur d’un logement (6)
du dispositif d’administration de médicament.

4. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 3, dans le-
quel le second élément (6) fait partie d’un logement
d’un dispositif d’administration de médicament.

5. Dispositif d’administration de médicament selon la
revendication 4, dans lequel les électrodes électro-

conductrices de chacun des premier et second grou-
pes d’électrodes (4, 3) sont agencées dans une
structure périodique le long d’une direction prédéfi-
nie.

6. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel le premier élément (5) est conçu pour
exécuter un mouvement de translation par rapport
au second élément (6).

7. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 5, dans le-
quel le premier élément (5) est conçu pour exécuter
un mouvement de rotation par rapport au second
élément (6).

8. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 5, dans le-
quel le premier élément (5) est conçu pour exécuter
un mouvement de rotation et de translation combi-
nées par rapport au second élément (6).

9. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel les dispositifs électroniques connectant
les électrodes électroconductrices comprennent un
certain nombre de résistances.

10. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 8, dans le-
quel les dispositifs électroniques connectant les
électrodes électroconductrices comprennent un cer-
tain nombre de condensateurs.

11. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 8, dans le-
quel les dispositifs électroniques connectant les
électrodes électroconductrices comprennent un cer-
tain nombre d’inducteurs.

12. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel les éléments de contact (C1, C2, C3,
C4) sont sollicités mécaniquement vers le premier
élément (5).

13. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel les éléments de contact (C1, C2, C3,
C4) sont agencés dans une relation fixe avec un lo-
gement (6) du dispositif d’administration de médica-
ment.

19 20 



EP 2 011 223 B1

12



EP 2 011 223 B1

13



EP 2 011 223 B1

14



EP 2 011 223 B1

15



EP 2 011 223 B1

16



EP 2 011 223 B1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 4420754 A [0002] [0004]
• US 6329813 B [0003] [0004]
• US 20040207385 A [0005] [0006]

• WO 02092153 A [0007]
• US 5986585 A [0008]


	bibliography
	description
	claims
	drawings
	cited references

