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INHALER DEVICE COUNTER

The present invention relates to the art of inhaler device counters, and 1n particular to a

display arrangement for such and a method of providing such a display arrangement.

Background of the Invention

Many types of medicines are provided in fluid form, such as a solution or suspension of
particles in a propellant or emulsion, and are adapted for oral inhalation by a patient. As one

example, a container might contain asthma medicine such as fluticasone propionate.

In order to deliver medicine to the patient, the can operates in conjunction with an actuator as
a system commonly known as a metered dose inhaler (MDI) system. The actuator includes a
housing having an open container-loading end and an open mouthpiece. A nozzle element 1s
disposed within the housing and includes a valve stem-receiving bore communicating with a
nozzle orifice. The orifice is aimed toward the mouthpiece. In order to receive a properly
metered dosage of medicine from the container, the patient installs the container into the
actuator through the container -loading end until the valve stem is fitted into the receiving
bore of the nozzle element. With the container so installed, the opposite end of the container
typically extends to some degree outside the actuator housing. The patient then places the
mouthpiece into his or her mouth and pushes downwardly on the exposed container end. This
action causes the container to displace downwardly with respect to the valve stem, which in
turn unseats the valve. Owing to the design of the valve, the design ot the nozzle element, and
between the interior of the container and the ambient air, a short burst of precisely metered,

atomized medicine is thereby delivered to the patient.

Such a container is filled with a predetermined volume of active substance, 1.e. medicine.
Hence, the container can nominally deliver a predetermined number of medicine doses before
it has to be discarded. In order to visualize the number of remaining doses in such an inhaler
device, it is preferably provided with a counter that displays the amount of medicine
remaining in the container. Thus, the counter gives an indication of when to replace the
inhaler device or container. The display of the “present state” can either be done in absolute
terms, €.g. by showing in figures the actual number of doses that are still available, or in

relative terms, e€.g. by a color gradient from one color to another.
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WQ098/56444, to Glaxo Group Limited, shows a dose counter that 1s fixably secured on the

outlet end of the aerosol canister and includes a display which denotes the number of metered
doses of the medicament formulation left in the aerosol canister. The display of the dose
counter 1s visible to the patient through a window provided in the actuator. The display is
presented by a plurality of indicator wheels rotatably mounted on a common axle, each wheel
having numerals from 0 to 9 displayed in series around the circumference. Before the dose
counter is mounted on the aerosol canister, the display wheels are arranged so that the display

shows the claimed total number of doses available in the aerosol canister.

US Patent No. 4817822 describes an aerosol dispenser of the type described above having a
dose indicating device which, in a first embodiment is removably attached to the end of the
protruding portion of the aerosol container. The operating mechanism of the dose counter 1s
located within a housing which extends from the end of the aerosol container along the
external surface of the tubular housing. The number of remaining doses in the container is
indicated in relative terms by a colored strip that is incrementally withdrawn from an

indicating window.

W096/16686 describes an aerosol dispenser wherein the operating mechanism of the dose
indicating device is electronic and wherein the actuating member comprises a microswitch set
into the wall of the housing. The number of remaining doses is shown 1n absolute terms by an
electronic display. However, electronic assemblies of this type are relatively expensive

compared to equivalent mechanical mechanisms.

US5482030 describes an aerosol dispenser having a mechanical dose indicator device with
angularly spaced number indications on a disc, which disc 1s rotated a predetermined angle

for each actuation of the inhaler device.

US 2003/0188741 discloses an indicating device for aerosol containers, comprsing a display
disc with indices on the upper surface thereof. The indicia representing the present count state

being displayed through a window. The display disc is incrementally rotated for e.g. every

tenth actuation.

WO 2004/089451 which was filed before, but published after the filing date for the present

application, discloses a counter for counting the number of doses delivered by a container.
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The counter comprises a pointer unit of gear type that is in meshing relationship with two
concentric gear wheels of different diameter, and which 1s brought to move along a display
path by relative rotational movement of the two concentric gear wheels. The pointer wheel 1s
viewable through a display window in the top surface of the counter and the number of doses

availlable 1s indicated by indices provided adjacent to the window.

Exact indication of remaining number of doses in an inhaler device has an advantage of high
accuracy, however the mere reading of a number, does not give a quick picture of the relative
state with respect to the initial “full” state. Moreover it might be difficult to read, as the

numbers have to be small sized 1n order to fit in the 1inhaler device.

Relative indication of remaining number of doses 1n an inhaler device, overcomes the
problems with getting a quick picture of the relative state and the readability, as the
appearance of the display can be made more intuitive and clear. However, it does not give an
exact reading of the number of remaining doses, which 1s a major disadvantage especially

when there 1s only a few number of doses left in the device.

In order to avoid particles (such as dust) or moisture to enter the counter, a transparent
window is normally provided to cover the indicating section of the counter. Moreover, the
window might prevent a user from tampering with the counter. In all prior art inhaler device
counters, the transparent window is provided as an additional part, which has to be assembled

with a counter housing.

Summary of the Invention

An object of some embodiments of the invention is to provide a new inhaler device counter,

which counter may overcome one or more drawbacks of the prior art. This may be achieved
by an inhaler device counter for displaying the number of remaining doses in an inhaler
device, comprising a counter housing, a counter mechanism and a display arrangement,
wherein the display arrangement is of pointer-gauge type with a static display section,
wherein the static display section comprises a static display section label printed with ink on a

transparent plastic sheet, and the printing in the static display section 1is protected by the
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transparent plastic sheet, whereby a user of the inhaler device counter will not get in direct

contact with the ink.

One advantage with such a counter 1s that 1t provides both a relative and exact indication of

the remaining number of doses 1n an inhaler device.

Another advantage 1s that it 1s more rigid and wear resistant than prior art devices, as the

counter window and the static display section are “integrated” in the molded part.

According to one aspect of the present invention, there 1s provided an inhaler device counter
for displaying the number of remaining doses in an inhaler device, comprising a counter
housing, a counter mechanism and a display arrangement, wherein the display arrangement 1s
of pointer-gauge type with a static display section, wherein the static display section
comprises a static display section label printed with ink on a transparent plastic sheet, and the
printing in the static display section is protected by the transparent plastic sheet, whereby a

user of the inhaler device counter will not get in direct contact with the ink.

According to another aspect of the present invention, there 1s provided a method of providing
an inhaler device counter for displaying the number of remaining doses in an inhaler device,
the method comprising: providing a transparent display containing part of a counter housing,
in which a static display section 1s provided as an integrated part, the static display section
being a section of a display arrangement of pointer-gauge type wherein the static display
section 1s provided as an integrated part of the transparent display containing part by use of an
in-mould label technique, providing a moveable display section arranged to be incrementally
moved by a counter mechanism, providing a mould, defining a display containing part of the
counter housing, the mould comprising a mould section defining an outer surtace ot the
display containing part and at least one additional mould section, providing a static display
section label, printed on a transparent plastic sheet, placing the static display section label at a
predetermined position on the surface of the mold section defining the outer surface of the
display containing part with the printed surface directed away from the mould surface, closing
the mould, injecting a transparent plastic material, hardening (or cooling) the plastic materal,

and opening the mould and removing the moulded display containing part.
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Brief Description of the Drawings
The invention will be described in detail below with reference to the drawings, in which

Fig. 1 is a schematic perspective view of an inhaler device with a counter according to the

present invention.

Fig. 2 shows a schematic display arrangement for an inhaler device counter according to the

present 1nvention.

Fig. 3 1s a schematic cross sectional view of the display arrangement of fig. 2

Fig. 4 1s a schematic cross sectional view of a mould for moulding a top piece for an inhaler

device counter according to the present invention.

Fig. 5 shows a label to be used 1n a “mould 1n label” process according to the present

invention.

Fig. 6 1s a schematic cross sectional view an alternative shape of a top piece for an inhaler

device counter according to the present invention.
Detailed Description of Preferred Embodiments

In order to combine the advantages of relative and exact indication of the remaining number
of doses in an inhaler device counter, it has been found that indication using a display
arrangement of pointer-gauge type gives an excellent combination of intuitive relative and
exact reading of the number of remaining doses in an inhaler device. Moreover, 1t has been
found that the design of the counter display arrangement can be enhanced by integrating the
static part of the display arrangement in a transparent part of the counter housing. In one

embodiment, the static part is integrated in the transparent part of the housing, utilizing an 1n

mould label (IML) technique.
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Fig. 1 shows a schematic example of an inhaler device 10 comprising a counter 20 according
to the present invention. The inhaler device comprises an actuator body 30 with a mouth piece
40, through which medicine is delivered to the user, and a container-counter assembly. In this
embodiment the counter 20 is attached to the end of an inhaler container (not shown) arranged
in the actuator housing 30. The inhaler device 10 is actuated by depressing the container-
counter assembly with respect to the actuator housing 30. The counter 20 is arranged to count
each actuation of the inhaler device 10, and display the actual condition, via a display
arrahgement 60. The counter 20 could further be arranged as a part of, or being detachably
attached to the actuator housing 30, e.g. on the front or back side thereot.

The counter 20 is basically comprised of a counter housing 70, a counter mechanism (not
shown nor further described herein) and a display arrangement 60. In the embodiment shown
in fig. 1 the display arrangement 60 is provided in a top surface 80 of the counter housing 70.
In the disclosed embodiment, the top surface 80 of the housing 70 is provided as a transparent
moulded part 150 (below referred to as display containing part 150) that closes the housing
70. In the disclosed embodiment, the counter top surface 80 further is utilized as an actuating
surface for actuation of the inhaler device 10, i.e. for depressing the container-counter
assembly. Because the counter top surface 80 is used as actuating surface, it has to be rigid

and wear resistant, as it will be subjected to compressive force and wear during the actuation
of the inhaler device 10.

Fig. 2 shows a schematic top view of the counter 20 with an example of the display
arrangement 60 according to the present invention. The display arrangement 60 comprises a
static display section 90 and a moveable display section 100. In the disclosed embodiment,
the static display section 90 surrounds the moveable section 100, which is provided as a
rotatable element with a pointer 110. The static display section 90 is an annular graduation
area with indices for the number of doses remaining in the container, and the angular position
of the pointer 110 thus gives the actual count. With this arrangement it 1s possible to achieve

the advantages with both relative and exact value indication of the remaining number of

doses.

Fig. 3 shows the essential parts of the display arrangement 60 of the counter 20 of fig. 2 in

cross section. The moveable display section 100 is provided as a rotatable element 120, whose
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rotation is controlled by the counting mechanism (not shown). The rotatable element 120
comprises a display portion 130 with the pointer 110, and a counter mechanism engaging
portion 140, such as a toothe;i wheel. In order to achieve a rigid and wear resistant outer
surface of the display arrangement, the static display section 90 is provided as an integrated
part of the transparent moulded part 150, hereafier referred to as the display containing part
150, of the counter housing 70, i.e. the display containing part 150 and the static display
section 90 are provided as an unitary structure. The display containing part 150 of the counter

housing 70 preferably is molded of transparent plastic material such as clear polypropylene.

In order to integrate the static display section 90 in the display containing part 150, a
reliable and efficient manner, an in-mould label technique (IML) is employed. The IML
technique is widely used in the packaging industry, but it has not been used for labeling of
inhaler devices, even though there are some major advantages of the technique. IML labels
are extremely durable, as they basically are present as an integrated part of the molded piece.
Moreover, the printing is protected by the transparent plastic layer, onto which the label is

printed, whereby a user of an inhaler device 10 will not get in direct contact with the ink.

Further, the IML technique is well suited for mass production of molded articles, at low cost.
The IML technique further allows use of complex multicolor labels, as the labels are printed
on a large plastic sheet using a suitable high capacity printing technique betore they are cut

out from the sheet and integrated into the molded piece.

From surveys it has been found that the provision of a colored warning zone, to indicate that
there are just a few numbers of doses left, in addition to the numbered scale is desirable. Due
to the IML benefits technique, such colored and or complex images are relatively simple to

provide.

The present invention also provides a method of providing an inhaler device counter display
arrangement 60 for displaying the number of remaining doses in an inhaler device 10,
comprising the steps:
e providing the transparent display containing part 150 of the counter housing 70, in
which a static display section 90 is provided as an integrated part, the static display

section 90 being a section of a display arrangement 60 of pointer-gauge type and
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e providing the moveable display section 100 arranged to be incrementally moved by

the counter mechanism.

In one embodiment the static display section 90 is provided as an integrated part of the

display containing part 150 by use of an IML technique.

The IML process used to produce the display containing part 150 of the counter housing 70
according to the present invention will now be described with reference to fi g. 4. Fig. 4 shows
a schematic cross sectional view of a mold 160 for producing the display containing part 150
of the counter housing 70 with a static display section label 95 placed in the mold 160. The
IML process comprises the following steps:
e providing a mold 160, defining a display containing part 150 of the counter housing
70, the mold 160 comprising a mold section 170 defining an outer surface of the
display containing part 150 and at least one additional mold section 180,
e providing a static display section label 95 printed on a transparent plastic sheet,
e placing the static display section label 95 at a predetermined position on a surface 190
of the mold section 170 defining the outer surface of the display containing part 150
with the printed surface directed away from the mold surface 190,
e closing the mold 160,
e injecting a transparent plastic material through an injection port 195,
e hardening (or cooling) the plastic material,

e opening the mold 160 and removing the molded display containing part 150.

The static display section label 95 is so to say printed on the reverse side of thin sheet of
plastic material. As the label is to be viewed through the thin sheet from the non reverse side,
the printed label is a mirror image of the desired label. The plastic sheet is preferably of the

same material as it will be integrated with.

In order to hold the label in position during the step of injecting plastic material, the mold can

be provided with vacuum suction means as is indicated by 200 in tig. 4.
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Fig. 5 shows the static display section label 95 for the display arrangement 60 of fig.2,

wherein the dashed section 210 denotes a non-printed transparent section, intended to act as

window for the pointer 110 shown in fig. 2.

The above disclosed embodiment of the display containing part is in all aspects a schematic
illustration. Fig. 6 shows a cross sectional view of a more detailed example of a display
containing part 300. As is shown, the outer surface 310 of the display containing part 300 can
be made curved while still using the IML technique, which might be advantageous when it 1s
used as actuation surface as is the case in fig. 1. From fig. 6, it can be seen that the inner
surface 320 of the display containing part 300 may have a complex shape, defining functional
structures, e.g. of the counter mechanism. In fig. 6 the inside protrusions 330 are designed to
function as a hub for the counter mechanism member carrying the rotatable display section.
The tip 340 in the middle of the hub, represents the injection point for the plastic matenal. In
order to achieve an appealing appearance of the display arrangement 60, the printed sections
on the label 95 can be arranged to cover underlying structures that are not supposed to form a
part of the display arrangement 60. In other words, only the section intended to act as window

210 for the pointer is left as a non printed transparent section.

From fig. 6 it is clear that it is not possible to print the static display section 90 onto the inside
of the display containing part. Even if such a printing process was possible, it would be more
expensive than the IML process, as it would require a single item printing technique, whereas

the IML process preferably uses a cost effective continuous printing process.



10

15

20

CA 02570131 2012-09-24

23940-1796
9
CLAIMS:
1. An 1nhaler device counter for displaying the number of remaining doses in an

inhaler device, comprising a counter housing, a counter mechanism and a display
arrangement, wherein the display arrangement is of pointer-gauge type with a static display
section, wherein the static display section comprises a static display section label printed with
ink on a transparent plastic sheet, and the printing in the static display section 1s protected by
the transparent plastic sheet, whereby a user of the inhaler device counter will not get in direct

contact with the ink.

2. The 1nhaler device counter of claim 1, wherein the static display section is an
annular graduation area with indices for the number of counts, and that the display

arrangement further comprises a moveable display section 1n the form of a rotatable pointer.

3. The inhaler device counter of claim 1, wherein the static display section

surrounds a transparent section that acts as a window for the moveable display section.

4. The inhaler device counter of claim 1, wherein the outer surface of the display

containing part 1s an actuating surface of the inhaler device.

5. A method of providing an inhaler device counter for displaying the number of

remaining doses 1n an inhaler device, the method comprising:

providing a transparent display containing part of a counter housing, in which a
static display section 1s provided as an integrated part, the static display section being a
section of a display arrangement of pointer-gauge type wherein the static display section 1s
provided as an integrated part of the transparent display containing part by use of an in-mould

label technique,

providing a moveable display section arranged to be incrementally moved by a

counter mechanism,
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providing a mould, defining a display containing part of the counter housing,
the mould comprising a mould section defining an outer surface of the display containing part

and at least one additional mould section,

providing a static display section label, printed on a transparent plastic sheet,

placing the static display section label at a predetermined position on the
surface of the mold section defining the outer surface of the display containing part with the

printed surface directed away from the mould surface, closing the mould,
injecting a transparent plastic material,
hardening (or cooling) the plastic material, and

opening the mould and removing the moulded display containing part.
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