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(57) Abrégé/Abstract:

The invention relates to a medication device (1), comprising a cartridge (3) or syringe (30) having a longitudinal axis (7) and
containing a medication, a housing (5) accommodating the cartridge (3) or syringe (30) and having a center axis (9), and an RFID
device (11), which comprises at least one RFID chip (21) having a first antenna (13) and at least one RFID read-out unit having a
second antenna (15), wherein the RFID chip (21) is associated with the cartridge (3) or syringe (30) or the housing (5) and the
RFID read-out unitis accordingly associated with the housing (5) or the cartridge (3) or the syringe (30). The medication device (1)
is characterized in that the first antenna (13) of the RFID chip (21) and the second antenna (15) of the RFID read-out unit are each
designed as a coil and oriented in such a way that the first antenna and the second antenna are oriented coaxially to each other
and to the longitudinal axis (7) and to the center axis (9).
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ABSTRACT

What is proposed is a medication device (1) with a cartridge (3) or syringe (30) hav-
ing a longitudinal axis (7) and containing a medicament, a housing (5) receiving the
cartridge (3) or syringe (30) and having a center axis (9), and with an RFID device
(11) comprising at least one RFID chip (21) with a first antenna (13), at least one
RFID readout unit with a second antenna (15), wherein the RFID chip (21) is associ-
ated with the cartridge (3) or syringe (30) or housing (5) and the RFID readout unit is
associated accordingly with the housing (5) or cartridge (3) or syringe (30). The med-
ication device (1) is characterized in that the first antenna (13) of the RFID chip (21)
and the second antenna (15) of the RFID readout unit are each embodied as a coill
and aligned such that they are coaxial with one another and with the longitudinal axis

(7) as well as with the center axis (9).
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MEDICATION DEVICE

Description

The invention relates to a medication device with a cartridge or syringe according to

the preamble of claim 1.

Medication devices with a cartridge or syringe, an associated housing and an RFID
(Radio Frequency ldentification) device are known. They are characterized in that
they can be used to obtain information about a cartridge or syringe inserted intb a
housing and, for example, about the contents thereof. It was found that, in many
cases, the signal transmission between the RFID chip and the RFID readout unit is

not satisfactory, so the desired information is often not accessible.

it is therefore the object of the invention to provide a medication device of the

abovementioned type in which increased functional reliability is ensured.

To achieve this object, a medication device is proposed which has the features
named in claim 1. Accordingly, the medication device has a cartridge or syringe with
an associated housing which comprise a longitudinal or center axis, as well as an
RFID device with a chip and a readout unit. The chip of the cartridge or syringe and
the readout unit are associated with the housing or vice versa. Both the chip and the

readout unit are provided with an antenna.

The medication device is characterized in that each of the antennas is embodied as
a coil and aligned such that they are coaxial with one another and with the longitudi-
nal axis of the cartridge and with the center axis of the housing. This arrangement of
the antennas of the RFID device ensures that an optimal signal transmission occurs
from the chip to the readout unit, thus enabling secure information transfer - particu-

larly independently of a relative rotational position of the cartridge to the housing.
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In a preferred exemplary embodiment of the medication device, a provision is made
that the first antenna of the RFID chip and/or the second antenna of the RFID
readout unit can be mounted on the cartridge or housing by means of a heat-shrink
sleeve. This makes it possible in a simple manner to arrange the antennas exactly in

a desired position and then to easily fasten them in place.

In another preferred exemplary embodiment, a provision is made that the coil of the
first and/or second antenna is embodied as a closed ring or as a ring segment or as
a spiral. It is possible to embody the two antennas of the RFID chip and RFID

readout unit differently.
Additional embodiments follow from the subclaims.
The invention is explained below in further detail with reference to the drawing.

Fig. 1 shows a schematic diagram of a medication device with a cartridge and

a housing, both of which are provided with an antenna,

Fig. 2 shows a schematic diagram of an antenna with an RFID chip combined

with a heat-shrink sleeve,

Fig. 3 shows a schematic, exploded view of a heat-shrink sleeve according to

Fig. 2 with a cartridge, and

Fig. 4 shows a schematic, exploded view of a medication device with a sy-

ringe with an antenna.

Fig. 1 shows a schematic diagram of a medication device 1, which comprises a car-
tridge 3 as well as a housing 5, which is broken away here. The medication device 1

can be a pen, for example, that is used to administer a medicament that is located

within the cartridge 3.
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According to Fig. 1, the cartridge 3 has a longitudinal axis 7, and the housing 5 a

center axis 9. It can be seen that these two axes are coaxial, i.e., coincident, with

one another.

The medication device 1 has an RFID device 11 with a first antenna 13 and a second
antenna 15. Both of these are embodied as coils. For the sake of example, a provi-
sion is made that the first antenna 13 is helical, whereas the second antenna 15 is
annular, particularly spiral-shaped. This design of the antennas is selected in such a

way that is advantageous for the mounting of the antennas.

In Fig. 1, the first antenna 13 is helical because it can thus be optimally mounted on
the outer surface of the cartridge 3. In this case, it is possible to fasten or design the
first antenna 13 on the outer surface 17 in any desired manner. What is more, it is
conceivable for the first antenna to be integrated into the wall of the cartridge 3. It is
thus possible to print, glue, or - as is preferably the case here - fasten an antenna by
means of a heat-shrink sleeve 19 to the outer surface 17. This will be discussed be-

low in greater detail.

The first antenna 13 is coupled with an RFID chip, whereas the second antenna 15 is

coupled with an RFID readout unit (not shown here).

The second antenna 15 is embodied here as a spiral for the sake of example. It is
certainly possible for this second antenna 15 to also be helical and provided on the
outside on the wall of the housing 5 or on the inner side thereof, or for it to be inte-

grated into the wall of the housing 5.

In the exemplary embodiment of the medication device 1 illustrated here, two differ-
ently designed antennas are thus combined with one another, with the first antenna
13 being associated with the cartridge 3 and the second antenna 15 being associat-

ed with the housing 5.
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It is clear from Fig. 1 that the first antenna 13 is arranged helically around an imagi-
nary axis that coincides with the longitudinal axis 7 of the cartridge 3. Moreover, a
provision is made that the second antenna 15 extends around an imaginary axis that
coincides with the center axis 9 of the housing 5. Finally, it can be seen that the axes
of the two antennas 13 and 15 as well as the longitudinal axis 7 of the cartridge 3

and the center axis 9 of the housing 5 coincide, that is, are coaxial with one another.

It can be seen from Fig. 1 that the fields of the first and second antenna 13 and 15
run coaxially with the longitudinal axis 7 of the cartridge 3 and the center axis 9 of the
housing 5, as is shown clearly by an arrow P extending coaxially with the longitudinal
and center axis. The outer lines L indicate how the field formed by the antennas 13

and 15 extends outward.

In particular, it can be seen that the fields of the antennas 13 and 15 penetrate
through one another coaxially, so that a relative rotation between cartridge 3 and
housing 5 does not have any effect on the transfer of energy to the RFID chip 21 and
the readout by the RFID readout unit of the data present on the RFID chip 21 is op-

timally ensured.

In Fig. 1, the antennas 13 and 15 are shown as closed coils. It is not necessary for
the antennas to be embodied as closed rings. It is also conceivable for a ring seg-

ment to be used as an antenna.

Fig. 2 shows a portion of the medication device 1, namely in a schematic diagram of
an antenna coupled with an RFID chip by means of a heat-shrink sleeve. Same and
functionally analogous elements are provided with the same reference symbols, so

reference is made in that regard to the preceding description.

Fig. 2 shows the heat-shrink sleeve 19 (visible in Fig. 1), which is provided with the

first antenna 13, which is coupled with an RFID chip.
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It is possible for the antenna 13 and the heat-shrink sleeve 19 to be embodied sepa-
rately and for the antenna 13 to be first placed on the outer surface 17 of a cartridge
3, for example, and then fixed in place with the heat-shrink sleeve 19. Usually, a
heat-shrink sleeve 19 is selected which has a diameter that is greater than the out-
side diameter of the cartridge 3 or of the object, for example also of the housing 5 on
which the antenna 13 is to be mounted. By virtue of the larger inside diameter, the
heat-shrink sleeve 19 is easy to put in position. It is then heated, for example, and its
material is designed such that it shrinks as the temperature rises, so that the inside
diameter of the heat-shrink sleeve 19 decreases and it comes to rest firmly on the

outer surface of the object on which the antenna is to be mounted.

It is also conceivable for the heat-shrink sleeve 19 to be made of materials that
shrink through the effect of chemicals or light, particularly UV light or the like.

Heat-shrink sleeves are inherently known, so their design and functionality will not be

discussed further.

Therefore, to summarize, Fig. 2 shows a heat-shrink sleeve 19 on whose inner side
23 the first antenna 13 is mounted, glued, or placed, thus forming a unit of antenna
13 and heat-shrink sleeve 19. What is more, it is conceivable for the first antenna 13
to be integrated into the wall of the heat-shrink sleeve 19, preferably along with the
RFID chip 21.

The heat-shrink sleeve 19, and hence the first antenna 13 as well, extend around an

axis 24.

It can be seen from Fig. 2 that the first antenna 13 is helical. It is certainly also con-
ceivable to combine a helically-shaped antenna with the heat-shrink sleeve 19, the

windings of which lie on a plane on which the axis 24 stands perpendicularly.
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The first antenna 13 and the second antenna 15 visible from Fig. 1 are embodied
here as a helix or as an annular coil. it should be expressly noted here that both an-
tennas 13 and 15 can also have two or more sub-antennas, which are preferably

arranged so as to be coaxial with one another.

Fig. 3 shows a schematic, exploded view of a heat-shrink sleeve according to Fig. 2
with a cartridge. Same and functionally analogous elements are provided with the
same reference symbols, so reference is made in that regard to the preceding de-

scription.

It can be seen from Fig. 3 that the heat-shrink sleeve 19 with the antenna 13 having
an RFID chip 21 is designed to be so large in the initial state - i.e., has such an in-
side diameter - that it can be pushed without difficulty over a cartridge 3. It can be
displaced readily over the outer surface 17 of the cartridge 3 and positioned in a de-
sired position. Preferably, it is arranged in the proximity of the upper edge 25 of the

cartridge 3, as can be seen from Fig. 1.

After placement of the heat-shrink sleeve 19 onto the outer surface 17 of the car-
tridge 3 in the direction of the arrow 27, a shrinking procedure involving the heat-
shrink sleeve 19 is initiated, so that the heat-shrink sleeve 19 comes to rest firmly on
the outer surface 17 and is held in a desired position. The RFID chip 21 is also fixed
to the cartridge 3, thus preventing damage, particularly to the connection between

RFID chip and antenna.

The heat-shrink sleeve 19 is arranged so as to be coaxial with the cartridge 3, so that
the axis 24 of the heat-shrink sleeve 19 and the longitudinal axis 7 of the cartridge 3

are coaxial with one another and coincide.

The cartridge 3 can be embodied as a conventional single-chamber cartridge or as a

known dual-chamber cartridge. Its outside diameter is selected such that it can be

6
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inserted readily into the interior of the housing 7. It can be connected at its end 29
opposite the edge 25 to a cannula or to another injection system in order to enable

administration of the medicament contained in its interior to a patient.

The cartridge 3 can be sealed at its lower end in any known manner, for example by

a cap K, as is indicated in Fig. 3.

Fig. 4 shows a schematic view of a medication device having a syringe with an an-
tenna. Same and functionally analogous elements are provided with the same refer-

ence symbols, so reference is made in that regard to the preceding description.

The exemplary embodiment illustrated in Fig. 4 differs from the embodiment shown
in Figs. 1 and 3 in that, instead of a cartridge, a syringe 30 is used here which is em-
bodied as a single-chamber syringe in Fig. 4 for the sake of example. As will readily
be understood, it is also possible to use dual-chamber syringes in conjunction with

the medication device described herein.

The syringe 30 shown here is combined with a housing 5 of a medication device 1,
as was explained with reference to Fig. 1. The syringe 30 has a longitudinal axis 7

that is coaxial with the housing 5 (not shown here) of a medication device 1.

For the sake of example, the syringe 30 has at least one stopper 31 here that can be
displaced within the syringe along its longitudinal axis 7. At its end facing toward the
housing 5 of the medication device 1, it also has a circumferential projection 33 and,
at its opposing end, a cannula 35. The latter can also be placed later onto the sy-
ringe 30 before use. In the exemplary embodiment shown here, a protective cap 37

is provided on the end opposite the projection 33 which covers the cannula 35.

Syringes 30 of the type referred to here are known and can have various designs. In
relation to the medication device being discussed here, the specific design of the

syringe 30 is not important.
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What is crucial is that the syringe 30 have a first antenna 13 as is also the case with
the cartridge 3 of the first exemplary embodiment of the medication device 1. The
first antenna 13 provided on the syringe 30 is also helical here and connected to an
RFID chip 21.

An arrow 39 indicates here that the first antenna 13 or a heat-shrink sleeve 19 can
be pushed from below - i.e., from the end of the syringe 30 opposite the projection
33 - onto the base body of the syringe 30. As described with reference to the first
exemplary embodiment, heat, light, or the like is then applied to the heat-shrink

sleeve, so that it shrinks onto the syringe 30.

In principle, it is certainly possible to mount the first antenna 13 directly on the base
body of the syringe 30, whether by printing, gluing, or the like. Finally, it is also pos-
sible for the first antenna 13 to be integrated into the wall of the syringe 30, which
receives the at least one stopper 31. The remarks made regarding the cartridge 3

apply here analogously.

It is simplest, however, if the first antenna 13 is pushed by means of a heat-shrink

sleeve 19 over the base body of the syringe 30 and then fastened there.

Regarding the design of the first antenna 13, the heat-shrink sleeve 19, the integra-
tion of the first antenna 13 into the heat-shrink sleeve 19, and the fastening thereof
on the syringe 30, reference is otherwise made to the explanations concerning this

aspect in the exemplary embodiment with the cartridge 3 in relation to Figs. 1 to 3.

In conjunction with the medication device 1, a conventional RFID device is provided
which, as pointed out above in relation to Fig. 1, has a known readout unit that coop-

erates with the second antenna 15.
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The RFID readout unit usually comprises a power sources in order to feed power via
the second antenna 15 and the first antenna 13 on the cartridge 3 or syringe 30 to

the RFID chip 21 and to read out data after activation of the chip.

Given that the two antennas 13 and 15 are arranged so as to be coaxial with one
another as well as with the housing 5 and the cartridge 3 or syringe 30, respectively,
it is ensured that the power from the RFID readout unit is transferred optimally to the
RFID chip 21. At the same time, it is ensured that data from the RFID chip 21 are

transferred via both antennas 13 and 15 to the RFID readout unit.

Particularly, it is ensured in this way that the RFID chip 21 transfers information
about the cartridge 3 or syringe 30 (for example, regarding their size or the like),
about the medicament contained in the cartridge 3 or syringe 30, and/or about the
route of administration for the medicament. The remaining volume of a medicament
in the cartridge 3 or syringe 30 can also be transmitted to the RFID readout unit, for

example.

Information about the medicament itself and the usual dosage or the dosage ar-

ranged for a patient can also be easily transmitted.
In view of the above, the following is clear:

What is crucial for the embodiment of the medication device 1 described here is that
two antennas 13 and 15 of an RFID device 11 embodied as coils are aligned such
that they are coaxial with one another and with the longitudinal axis 7 and center axis

9 of the medication device 1.

One of the antennas can be spiral-shaped or embodied as a ring segment, while the
other is helical. A spiral-shaped or helical design of both antennas 13 and 15 is also

possible.
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What is essential is the coaxial arrangement of the antennas, so that power and -
preferably in the opposite direction, data - can be optimally transferred from one to

the other.

The antennas can be mounted on the wall of a cartridge 3 or syringe 30 and/or of a
housing 5 and can be preferably fastened by means of a heat-shrink sleeve 19. It is
also conceivable, however, for one or both antennas to be provided on the inner side
of the cartridge 3 or syringe 30 or housing 5, or to be integrated into the wall of the

cartridge 3 or syringe and/or housing 5.

Preferably, the first antenna 13 is arranged on the outer surface 17 of the cartridge 3
or syringe 30, because this type of mounting is easy to execute and the interior
space of the cartridge or syringe remains free. The inner wall of the cartridge or sy-
ringe in particular should remain free to the greatest possible extent, because at
least one stopper or plunger is inserted into the interior thereof and should be able to

be displaced freely and easily.

10



CLAIMS:

1. A medication device, comprising:

- a cartridge or syringe having a longitudinal axis and containing a medicament,

- a housing receiving the cartridge or the syringe and having a center axis, and

- an RFID device, comprising:

e at least one RFID chip with a first antenna, and

e at least one RFID readout unit with a second antenna, wherein the RFID
chip is associated with the cartridge, the syringe, or the housing and the
RFID readout unit is associated accordingly with the housing, the cartridge,

or the syringe,

wherein:

- the first antenna of the RFID chip and the second antenna of the RFID readout unit
are each a coil aligned such that the first antenna and the second antenna are
coaxial with one another and with the longitudinal axis as well as with the center

axis, and

- thefirst antenna and/or the second antenna are each mounted by means of a heat-

shrink sleeve on the cartridge, the syringe, or the housing.

2. A medication device, comprising:

- a cartridge or syringe having a longitudinal axis and containing a medicament,

- a housing receiving the cartridge or syringe and having a center axis, and

- an RFID device, comprising:

11

Date Regue/Date Received 2022-01-19



e at least one RFID chip with a first antenna, and

e at least one RFID readout unit with a second antenna, wherein the RFID
chip is associated with the cartridge, the syringe, or housing and the RFID
readout unit is associated accordingly with the housing, the cartridge, or the

syringe,

wherein:

- the first antenna of the RFID chip and the second antenna of the RFID readout unit
are each configured as a coil and aligned such that the first antenna and the second
antenna are coaxial with one another and with the longitudinal axis as well as with

the center axis, and

- at least one of the first antenna and the second antenna is integrated into a wall of

one of the syringe, the cartridge, a heat-shrink sleeve, and the housing.

3. A medication device, comprising:

- a cartridge or syringe having a longitudinal axis and containing a medicament,

- a housing receiving the cartridge or syringe and having a center axis, and

- an RFID device, comprising:

e at least one RFID chip with a first antenna,

e at least one RFID readout unit with a second antenna, wherein the RFID
chip is associated with the cartridge, the syringe, or the housing and the
RFID readout unit is associated accordingly with the housing, the cartridge,

or the syringe,

wherein:

12
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- the first antenna of the RFID chip and the second antenna of the RFID readout unit
are each configured as a coil and aligned such that the first antenna and the second
antenna are coaxial with one another and with the longitudinal axis as well as with

the center axis, and

- the housing is part of a pen by means of which the medicament contained in the

cartridge or the syringe is administrable.

4. The medication device as set forth in claim 1 or 2, wherein the housing is part of a pen
by means of which the medicament contained in the cartridge or the syringe is

administrable.

5. The medication device as set forth in claim 1 or 2, which is a pen.

6. The medication device as set forth in any one of claims 1 to 5, wherein the RFID chip
contains information about the medicament contained in the cartridge or syringe and/or

about the route of administration of the medicament.

7. The medication device as set forth in any one of claims 1 to 6, wherein the first antenna

comprises at least two sub-antennas.

8. The medication device as set forth in any one of claims 1 to 7, wherein the second

antenna comprises at least two sub-antennas.

9. The medication device as set forth in any one of claims 1 to 8, wherein the colil of the

first antenna is embodied as a closed ring or as a ring segment.

10. The medication device as set forth in any one of claims 1 to 9, wherein the colil of the

second antenna is embodied as a closed ring or as a ring segment.

11. The medication device as set forth in any one claims 1 to 10, wherein the cartridge or

the syringe is a single-chamber cartridge.

13
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12. The medication device as set forth in any one claims 1 to 10, wherein the cartridge or

the syringe is a dual-chamber cartridge.
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