
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau |1|1|1||||1||1|1M || |llllllllllllllllll lllllllll 

(43) International Publication Date (10) International Publication Number 
30 November 2006 (30.11.2006) PCT W O 2006/126967 Al 

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every 
A61M 15/00 (2006.01) kind of national protection available): AE, AG, AL, AM, 

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CIH, CN, 
(21) International Application Number: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 

PCT/SE2006/050159 GB, GD, GE, GILH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 

(22) International Filing Date: 24 May 2006 (24.05.2006) KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, 

(25) Filing Language: English NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 

(26) Publication Language: English UZ, VC, VN, YU, ZA, ZM, ZW.  

(30) Priority Data: (84) Designated States (unless otherwise indicated, for every 
60/683,778 24 May 2005 (24.05.2005) US kind of regional protection available): ARIPO (BW, GILH, 
05104409.7 24 May 2005 (24.05.2005) EP GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
0502812-1 20 December 2005 (20.12.2005) SE ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

European (AT, BE, BG, CIH, CY, CZ, DE, DK, EE, ES, FI, 
(71) Applicant (for all designated States except US): SHL FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, 

MEDICAL AB [SE/SE]; P.O.Box 1240, S-131 28 Nacka RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, 
Strand (SE). GN, GQ, GW, ML, MR, NE, SN, TD, TG).  

(72) Inventors; and Declaration under Rule 4.17: 
(75) Inventors/Applicants (for US only): BRUNNBERG, - of inventorship (Rule 4.17(iv)) 
S Lennart [SE/SE]; Oringevigen 59, S-135 49 Tyres5 (SE). Published: 

S LANDAHL, Henrik [SE/SE]; Trolles Backe 7, S-227 63 - with international search report 
-Lund (SE).  LFor two-letter codes and other abbreviations, refer to the "Guid

(74) Agent: DR LUDWIG BRANN PATENTBYRA AB; ance Notes on Codes and Abbreviations" appearing at the begin
P.O.Box 17192, S-104 62 Stockholm (SE). ning of each regular issue of the PCT Gazette.  

S(54) Title: DOSE COUNTER 

46 40 

L LCD 
38 

36 k,_....,- .,, l]/IPCB 

Piezo-element 

3032 50 
t' - 34 

32 so 

33 

(57) Abstract: The present invention relates to a dose counter device for inhaler that registers when a dose is delivered, adapted to 
mounted on the distal end of the inhaler (1), said inhaler ( comprises a canister (6) comprised in an inhaler housing (2) The device 
is characterised in that the dose counter devi comprises device trigger means provided in an electron circuit on the distal end of the 

Canister, that the electron circuit further comprises an " acoustic sensing means al provided on the distal end of the canister, and in 
that t force sensing means is adapted to activate the acoust sensing means when a force is applied to the distal end of t canister and 
in that the acoustic sensing means registers dose deliver when it icks u a sound.



WO 2006/126967 PCT/SE2006/050159 

DOSE COUNTER 

TECHNICAL FIELD 

The invention refers to a dose counter device for an inhaler that in a 

5 reliable way will register a delivered dose from a canister comprised in the 

inhaler, and that at the same time substantially will reduce the risk of 

falsely register a dose not delivered. Thus, the present invention will in an 

effective way, substantially avoid miscalculations of delivered doses from 

the canister.  

10 

BACKGROUND OF THE INVENTION 

Within the field of inhalers, dose counters are known that will count the 

number of doses delivered from a canister comprised in the inhaler. The 

user will thus for instance know, the number of doses taken or the 

15 numbers of doses remaining in the canister. A problem with known dose 

counters, is that they at times will register a delivered dose that never was 

delivered, and that they also may miss to register a dose that in fact was 

delivered. The user of the inhaler is thus provided with false information 

about the number of doses remaining in the inhaler, which may constitute 

20 a major problem for for instance an asthmatic person which thus 

unintentionally may run out of medicament.  

A few solutions of mechanical dose counters have been presented during a 

number of years, such as for example EP-A2-0966309, wherein a dose 

25 counter is located near the valve region of the canister and attached to the 

base of an actuator, wherein the displacement of the top of the canister 

relative to the valve stem is measured.



WO 2006/126967 PCT/SE2006/050159 

2 

In EP-A1-0254391, a dose counter is located on the top of the inhalation 

device, wherein the displacement of the top of the canister relative the 

actuator body is measured.  

5 Since canisters suffer from manufacturing height dimension variations 

and the counters in EP-A2-0966309 and in EP-A1-0254391 work taking 

into account the displacement of the canister, there exists a great risk of 

having counting errors.  

10 There has also been presented a number of electrical and/or electronic 

solutions of dose counters. For example, GB 2288259 discloses a dose 

counter that comprises a button having a piezo-electric film sensor sensing 

the force applied to the button and the top of the canister when this is to 

be depressed for delivering a dose. When the force has reached a certain 

15 threshold value, a signal is sent to the electronic counter which registers a 

delivered dose.  

GB 2398065 discloses a solution where an acoustic sensor in the form of a 

piezo-electric film is arranged on the canister at the outlet stem. The 

20 sensor registers the vibrations in the canister when a dose is delivered.  

The signal from the sensor is sent to a circuit at the top of the canister 

which registers a delivered dose.  

The drawback with the solution according to GB 2288259 is that force 

25 measurement requires that the forces required to actually deliver a dose 

are held within a quite narrow range. The forces required depend on the 

spring in the canister and friction when pushing the stem into the 

canister, which can vary within a large range. This in turn means that the 

force sensed by the sensor may not be enough to deliver a dose so that the
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dose counter counts a dose even if none is delivered, or that the force 

required to deliver a dose is lower than the force level that is registered.  

The drawback with the solution according to GB 2398065 is that the 

5 sensor is placed inside the inhaler close to the canister stem and that 

wiring is required between the sensor and the circuit at the top of the 

canister. It is thus rather difficult to arrange the dose counter to the 

canister, which could be done by an inexperienced user. If the sensor is 

not attached properly, the delivered doses will not be registered in a proper 

10 way, which in turn would lead to deviations between delivered number of 

doses and registered number of doses. Further, the placing of components 

inside the inhaler and thus in the inhalation airflow may affect the 

function of the inhaler in a negative way.  

15 In view of the above, there is a general need for a dose counter device that 

in a reliable way will register a delivered dose from a canister comprised in 

the inhaler, and that at the same time substantially will reduce the risk of 

falsely register a dose not delivered. As understood, it is very difficult, if 

not impossible; to design a device that registers the in fact delivered dose 

20 with 100% accuracy. However, from the users' point of view, it is better to 

have at hand a dose counter device that occasionally may register a dose 

delivery even though no dose was in fact delivered, than to have it the 

other way around. In this way, the user can not unintentionally run out of 

medicament.  

25 

BRIEF DESCRIPTION OF THE INVENTION 

The aim of the present invention is to remedy the above mentioned 

problems with accurate dose counters that are applicable to standard 

inhalers and standard canisters having differences in tolerances.
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This aim is solved by an inhaler according to claim 1. Preferable 

embodiments of the invention are subject to the dependent claims.  

5 According to a main aspect of the invention, it is characterised by a dose 

counter device for an inhaler that registers when a dose is delivered, adapted 

to be mounted on the distal end of the inhaler, said inhaler comprises a 

canister comprised in an inhaler housing, wherein the distal end of the 

canister protrudes a distance from the distal end of the inhaler housing, and 

10 wherein the canister has a canister body and further in its proximal end has a 

dose chamber having a valve means and a transfer tube having a valve 

means, wherein the valve means are placed a predetermined distance from 

each other along the longitudinal axis of the canister when the inhaler is in a 

first non-activated state, and wherein the valves are adapted to communicate 

15 with each other when the distal end of the canister in a second activated state 

is applied with a force that urges the canister chamber over the transfer tube 

towards the proximal end of the canister a distance that is equal to said 

predetermined distance, which will expel medicament from the canister, 

characterised in that the dose counter device comprises device trigger means 

20 provided in an electronic circuit on the distal end of the canister, that the 

electronic circuit further comprises an acoustic sensing means also provided 

on the distal end of the canister, and in that the force sensing means is 

adapted to activate the acoustic sensing means when a force is applied to the 

distal end, of the canister is substantially equal to and/or above a 

25 predetermined force value, and in that the acoustic sensing means registers a 

dose delivery when it picks up a sound.  

According to another aspect of the invention, it is characterised in that the 

device trigger means is a contact and that the acoustic sensing means is
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activated when the contact is closed due to the force applied to the distal end 

of the canister.  

According to yet an aspect of the invention it is characterised in that the 

5 device trigger means is a force sensing means, and that said force sensing 

means is adapted to determine the force value applied to the distal end of the 

canister during the second activated state of the inhaler, and that the 

acoustic sensing means is activated when the force that is applied to the 

distal end of the canister is substantially equal to and/or above a 

10 predetermined force value, 

According to another aspect of the invention it is characterised in that the 

force sensing means is a strain gauge or a piezo electric element.  

15 According to a further aspect of the invention, it is characterised in that the 

device trigger means comprises both a contact and a force sensing means, 

and that the closing of the contact activates the force sensing means.  

According to a further aspect of the invention, it is characterised in that the 

20 acoustic sensing means is a piezo electric element, a strain gauge or a 

microphone or the like.  

According to yet an aspect of the invention, it is characterised in that the force 

sensing means is also used as the acoustic sensing means.  

25 

According to a further aspect of the invention it is characterised in that the 

acoustic sensing means is provided with means that compares the spectra of 

a picked up sound with the spectra of the characteristic sound of a delivered 

dose and if there is a match between said spectra will register a sound as a 

30 dose delivery.
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The present invention has a number of advantages compared to the state 

of the art devices. One obvious advantage is that both the device trigger 

means and the acoustic sensing means are placed at the distal end of the 

canister and thus the device. This means that it is easy for example to 

5 attach to the distal end of a canister of a press-and-breath inhaler and to 

use the device without having to adapt the inhaler to the device and/or to 

have components that have to be arranged inside the inhaler, which could 

be difficult for a patient to accomplish. Further, because no components 

need to be arranged in the interior of the inhaler, the device or its 

10 components will thus not affect the function or airflows through the device 

during inhalation. This may have the additional advantage that inhalers 

that have been approved by governmental authorities, such as the 

American FDA, do not need a further approval. The device is further easy 

and uncomplicated to manufacture, 

15 

Another advantage is that the acoustic sensing means is only activated or 

triggered when a force is applied to the canister, i.e. when a dose is to be 

delivered. This means that the acoustic sensing means cannot 

unintentionally register a sound, which may not be the sound of a 

20 delivered dose, i.e. it listens only during the time of dose delivery. Also, this 

greatly reduces the power consumption of the device.  

One advantage when the force sensing means and the acoustic sensing 

means are one and the same component, is that the number of 

25 components are reduced and thereby the manufacturing cost of the device 

is reduced. When a piezo electric element is used, it has the advantage 

that the power consumption is very low, and also that the device can be 

made very compact. Because of the properties of the piezo electric element, 

it may be used for other features such as sound generating, for example
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alerting a user that it is time to take a dose or to warn the user that there 

are only a few doses left in the canister.  

The device could also have a "learning" ability, that it registers the sound 

5 spectra of delivered doses from a certain canister and then compares the 

sensed sound with the registered spectra. In that way the risk of wrongly 

sensing and registering sounds are further reduced. The learning ability 

could for example be done during the initial doses that are fired when a 

new canister is to be used. The learning ability means that the acoustic 

10 sensing means will function with any type of canister regardless of 

substance, choice of material of the canister and the mechanics. Because 

of the learning ability and adaptive function the acoustic sensing means 

will handle any possible change of the sound of a delivered dose during the 

life of the canister, which change of sound for example may be due to wear 

15 of components of the canister. It is also possible to have a rough "basic" 

reference spectra of a typical sound of a delivered dose stored in the 

electronic circuitry of the device, which basic spectra is used as the 

"starting" spectra for the acoustic sensing means to detect a delivered 

dose. During the initially fired doses the electronic circuitry modifies the 

20 basic spectra to the actual detected spectra.  

In order to have a "double" security against unintended activation, the 

device trigger means could comprise both a contact and a force sensing 

means, such as a piezo electric element and arranged such that the force 

25 sensing means is only activated when the contact breaker is closed, which 

is done when canister begins to be depressed. The closing of the contact 

also activates the rest of the circuitry of the device.



WO 2006/126967 PCT/SE2006/050159 

8 

These and other aspects of and advantages with the present invention will 

become apparent from the following detailed description and from the 

accompanying drawings.  

5 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following detailed description of the invention, reference will be 

made to the accompanying drawings, of which 

Fig. 1 illustrates a general inhaler comprising a liquid medicament 

10 containing canister, when the inhaler is in a non-activated state, 

Fig. 2 shows a cross-section of an electronic dose counter device to 

be used with a medical dispenser, 

15 Fig. 3 shows a schematic block diagram of the dose counter of Fig. 2.  

DETAILED DESCRIPTION OF THE INVENTION 

With reference to figure 1, a general inhaler 1 comprises a housing 2 

having a mouthpiece 4, which the user puts in his mouth when a dose of 

20 medicament is to be inhaled. The housing 2 of the inhaler is adapted to 

receive a standard canister 6, containing liquid medicament, wherein the 

distal end of the canister 6 protrude a certain distance from the distal end 

of the housing 2.  

25 The canister comprises a main canister body 8 that is adapted to 

communicate with a dose chamber 10. The dose chamber 10 is in turn 

provided with a hollow spring-suspended transfer tube 12 provided with 

an outlet 13 in its proximal end. The dose chamber is further provided 

with an outlet valve 14 that is adapted to correspond to a valve 16 in the 

30 transfer tube 12.
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The interior of the mouthpiece 4 is provided with a tubular receiving 

member 18, having an inward protruding flange 20, provided a 

predetermined distance from the bottom of the receiving member 18. The 

5 receiving member 18 is further provided with an outlet 22 that 

communicates with the outlet of the mouthpiece 4.  

The proximal end of the transfer tube 12 abuts against the flange 20, such 

that a part of the outlet 13 of the transfer tube communicates with the 

10 outlet 22 of the receiving member.  

When a user of the inhaler intends to inhale a dose, he puts the 

mouthpiece in his mouth and applies a force, generally by the aid of his 

hand and fingers or the like, on the distal surface of the canister 6, such 

15 that the canister body 8 and the dose chamber 10 is forced downwards 

towards the bottom of the housing 2, i.e. towards the proximal end of the 

canister, while the transfer tube 12 remains still. Thus, when the dose 

chamber 10 has moved a predetermined distance towards the bottom of 

the housing, the valve 16 of the transfer tube 12 will open communication 

20 with the valve 14 of the dose chamber, such that a metered dose of the 

pressurised liquid medicament contained in the main body 8 will flow from 

the dose chamber 10, through the valves 14, 16, the transfer tube 12, the 

outlets 13, 22 and out through the outlet of the mouthpiece 4. When the 

user releases the force applied to the distal end of the canister, it will move 

25 back to its original position.  

The distance between the valves 14, 16 is a known predetermined 

distance, generally 2 mm, when the inhaler is in the first non activated 

state, i.e. the dose chamber needs to in a second activated state be forced 

30 downwards with a distance of 2 mm for the valves 14, 16 to open 

communication with each other.
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It would be a simple case to design a reliable dose counter device if the 

dimensions of the inhaler, would be exact dimensions. However, all 

dimensions of the general inhaler, such as the height of the main body A, 

5 the height of the dose chamber B, the length of the transfer tube C, and 

the distance between the proximal end of the transfer tube and the distal 

edge of the housing D, are impaired by variation of not negligible 

magnitude. If for instance the variation of the distances A, B, C and D is 

±0.5 mm, +0.05 mm, +0.25 mm and ±0.2 mm, respectively, the sum of all 

10 margin of errors will be ± 1 mm.  

So, if one for instance designs a dose counter device that determines the 

distance that the canister has moved towards the bottom of the housing, 

dependent on a single reference point, for instance the distal edge of the 

15 housing 2, and register a delivered dose when said distance amount to 2 

mm, the dose may or may not have been delivered. Also, the dose may 

have been delivered without the distance amounting to 2 mm.  

According to the present invention, a dose counter is presented, which is 

20 not at all dependent on the differences in tolerances of the inhaler. The 

dose counter, Figs. 2 and 3, comprises a bottom enclosure 30 having a 

bottom surface 32 with a shape that generally corresponds to the upper 

surface of the canister 33. Attachment means such as glue, double 

adhesive tape or the like is provided for attaching the bottom enclosure to 

25 the outer area of the upper surface of the canister. The attachment surface 

of the bottom enclosure could be provided with a circumferential ledges 

shown in Fig. 2. In the enclosure a piezo-electric element 34 is attached to 

the upper bottom surface.  

30 Surrounding the bottom enclosure a top enclosure 36 is arranged, which 

is movable in the vertical direction of the device and the bottom enclosure
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30 against the force of a spring 38. On the top of the top enclosure a 

display 40 is arranged, for example an LCD display. This in turn is 

connected to a printed circuit board 42 comprising an electronic circuitry 

which may for example comprise processors, and I/O means and other 

5 applicable components for handling the function of the device according to 

the invention, as will be described in detail below. The top enclosure is 

further arranged with a downwardly protruding arm 46 or protrusion.  

The piezo electric element acts as a device trigger means and may also 

10 have a double function as realized below, both as a force sensing means 

and an acoustic sensing means. When the patient or user depresses the 

top enclosure for delivering a dose of medicament the protrusion 46 will 

apply a pressure or force on the bottom enclosure 30. this force will cause 

the central part of the bottom wall of the bottom enclosure to bend due to 

15 that the bottom enclosure is only in contact with the canister at its 

periphery. The bending of the bottom enclosure will affect the piezo electric 

element, and a voltage is generated in the piezo electric element. When the 

force value amounts to a certain value, for instance 10 N that in many 

cases and for many canisters corresponds to a movement of the canister 

20 body towards the proximal end of the canister with a distance of 1 mm, 

will activate the electronic circuit in that an electric voltage is generated by 

the piezo electric element. At this moment the electronic circuit will start to 

sample signals from the piezo electric element in that the element now acts 

as an acoustic sensing means, i.e. the elements "listens" for sound. The 

25 delivery of a dose from the canister will namely generate a sound that will 

propagate to the distal end of the canister and which can be registered by 

the piezo electric element as a delivered dose.  

By the above solution the piezo electric element is only activated to listen 

30 and detect the sound of a delivered dose when a force is applied to the 

piezo electric element, for example above or equal to 10 N, i.e. The acoustic
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sensing means is adapted to operate within a predetermined range. This 

will minimize the risk of the acoustic sensing means registering a sound 

that is not originating from the delivery of a dose. When the force applied 

by the user amounts to a certain force, one can be certain that the user 

5 intends to inhale a dose and that the sound of the dose delivery is soon to 

follow. Moreover, when the inhaler is not in use, the electronic circuit is 

not closed and thus the acoustic sensing means is not active. However the 

display is preferably activated so that the patient at all times can view the 

number of doses. However, very little energy is consumed.  

10 

Preferably the electronic circuit is provided with means, such as a signal 

interpreting means, so that the acoustic sensing means is adapted to 

register a sound as a delivered dose, only when it picks up a sound that 

corresponds to the sound that has its origin from the delivery of a dose.  

15 The delivery of a dose from the canister, namely generates a characteristic 

sound that can be identifiable by means of the signal interpreting means.  

Said interpreting means can for instance be provided with means that 

compares the spectra of the picked up sound with the spectra of the sound 

of a delivered dose. If there is a mismatch between said spectra, a sound is 

20 not registered as a dose delivery since the sound picked up thus had its 

origin from something else.  

In order to further minimize the power need of the dose counter device, 

said device can be provided with an additional device trigger means that 

25 closes the electronic circuit provided on the distal end of the canister only 

when a certain force is applied to said canister. This could for example, as 

shown in Fig. 2 be a conducting surface 48 arranged on the end of the 

protrusion 46, which conducting surface, when the top enclosure is 

depressed and the protrusion comes in contact with a contact surface 50 

30 on the bottom enclosure, closes a circuit which activates the electronic 

circuit of the device. Only after closing the contact, the force sensing
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means will be activated. The closing of the contact also activates the rest of 

the circuitry of the device.  

The dose counter device is preferably provided with means in order to be 

5 connected to an external power source, such as a battery, even though it 

might be possible for the piezo electric element to be the only power source 

needed to operate the device.  

It is of course feasible to use other components instead of a piezo electric 

10 element. For example a strain gauge could be used as the force sensing 

means. In a simplified variant of the device, the device trigger means could 

be just a contact and when the contact is closed, this activates the 

acoustic sensing means to start to listen for the specific sound of a 

delivered dose. It is also conceivable that the acoustic sensing means is a 

15 microphone and the like component that is capable of registering specific 

sound or vibration spectra, also spectra outside the audible spectra.  

A further conceivable development of the device is to use "micro

mechanics", i.e. to integrate several electrical and mechanical components 

20 in one or more chips, like for example acoustic sensing means, force 

sensing means and other types of components and functions on a 

miniature bases.  

Preferably the force sensing means is also used as the acoustic sensing 

25 means. For instance, if a strain gauge is used as the force sensing means, 

a at least one further strain gauge can be provided on the distal end of the 

canister, which strain gauge is used as the acoustic sensing means as 

described above. It is also feasible that the strain gauge that serves as the 

force sensing means, is adapted to also have the function of being the 

30 acoustic sensing means. The same situation applies when the force 

sensing means is a piezo electric element. That is, the piezo electric
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element used as the force sensing means can also be used as the acoustic 

sensing means, or at least one further piezo electric element, provided on 

the distal end of the canister, can be used as the acoustic sensing means.  

Naturally, the use of a strain gauge as the force sensing means does not 

5 rule out the use of a piezo electric element as the acoustic sensing means, 

and vice versa. The components can thus be used in any combination. If a 

piezo electric element is used as the force sensing means and/or the 

acoustic sensing means, the dose counter device can be provided with 

spring means in order to reduce the flex of the piezo electric element in 

10 order to reduce of the risk for said element to break or crack.  

The delivered dose and/or the doses remaining in the canister can be 

visualized for the user in a number of ways, such as through an electronic 

display provided in the inhaler or the like. Information about taken or 

15 remaining doses and e.g. time point may also be distributed by e.g.  

radiofrequency such as Bluetooth to another device where the information 

is displayed or used for compliance measuring, as described for instance 

in SE0300729-1.  

20 Moreover, when a piezo electric element is used, because of its properties, 

it can be used to produce sound for example to alert a user at certain time 

intervals to take a dose of medicament or to warn the user that for 

example only ten doses remain and that the user soon should replace the 

canister with a new. In that aspect the circuit is pre-programmed with the 

25 total number of doses in a canister and when registering delivered doses 

counts down and displays the remaining number of doses. According to 

another aspect of the invention, the electronic circuit could be configured 

so that the registered sounds from the canister when the first two or three 

doses are delivered are stored and compared in order for the circuit to 

30 "learn" the specific spectrum of that canister, in order to increase the 

reliability that only the sounds of a delivered dose is registered.
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The electronic circuit could also be provided with additional means for 

registering and monitoring the delivery of doses. For example, the 

electronic circuit could be provided with temperature sensors for 

5 measuring and storing the actual temperature at the time a dose was 

delivered. The circuitry then has to be added with a real-time clock for 

keeping track of time. It may also be provided with means for detecting 

and monitoring the air flow during inhalation, for measuring and storing 

the air flows at dose delivery. As a conceivable solution, the acoustic 

10 sensing means could also be able to listen to the specific sounds 

connected to inhalation. In that aspect, the learning function could be 

used as well as the comparison between the detected spectra and 

previously stored spectres.  

15 Further, accelerometers could be provided for acting as shaking sensors 

for registering if the device has been shaken before use. All the information 

from these features could be used to register if the patient has been able to 

receive the doses properly, how the conditions during dose delivery were, 

i.e. to obtain a dose delivery history, so that a physician can advice its 

20 patient, and to maybe change the behaviour of the patient regarding 

handling of the device, change the frequency of delivered doses and the 

like.  

It is to be understood that the embodiments described above and shown in 

25 the drawings are to be regarded only as non-limiting examples of the 

invention and that it may be modified in many ways within the scope of 

the patent claims.
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PATENT CLAIMS 

1. Dose counter device for an inhaler that registers when a dose is 

delivered, adapted to be mounted on the distal end of the inhaler (1), 

said inhaler (1) comprises a canister (6) comprised in an inhaler 

5 housing (2), wherein the distal end of the canister (6) protrudes a 

distance from the distal end of the inhaler housing (2), and wherein the 

canister (6) has a canister body (8) and further in its proximal end has 

a dose chamber (10) having a valve means (14) and a transfer tube (12) 

having a valve means (16), wherein the valve means (14; 16) are placed 

10 a predetermined distance from each other along the longitudinal axis of 

the canister (6) when the inhaler (1) is in a first non-activated state, and 

wherein the valves (14; 16) are adapted to communicate with each other 

when the distal end of the canister (6) in a second activated state is 

applied with a force that urges the canister chamber (10) over the 

15 transfer tube (12) towards the proximal end of the canister (6) a 

distance that is equal to said predetermined distance, which will expel 

medicament from the canister (6) characterised in that the dose 

counter device comprises device trigger means provided in an electronic 

circuit on the distal end of the canister, that the electronic circuit 

20 further comprises an acoustic sensing means also provided on the 

distal end of the canister, and in that the force sensing means is 

adapted to activate the acoustic sensing means when a force is applied 

to the distal end of the canister and in that the acoustic sensing means 

registers a dose delivery when it picks up a sound.  

25 

2. Dose counter device according to claim 1, characterised in that the 

device trigger means is a contact and that the acoustic sensing means 

is activated when the contact is closed due to the force applied to the 

distal end of the canister.  

30
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3. Dose counter device according to claim 1, characterised in that the 

device trigger means is a force sensing means, and that said force 

sensing means is adapted to determine the force value applied to the 

distal end of the canister during the second activated state of the 

5 inhaler, and that the acoustic sensing means is activated when the 

force that is applied to the distal end of the canister is substantially 

equal to and/or above a predetermined force value, 

4. Dose counter device according to claim 3, characterised in that the 

10 force sensing means is a strain gauge or a piezo electric element.  

5. Dose counter device according to claims 2-3, characterised in that the 

device trigger means comprises both a contact and a force sensing 

means, and that the closing of the contact activates the force sensing 

15 means.  

6. Dose counter device according to claim 1, characterised in that the 

acoustic sensing means is a piezo electric element, a strain gauge or a 

microphone, or the like.  

20 

7. Dose counter device according to any of the preceding claims, 

characterised in that the force sensing means is also used as the 

acoustic sensing means.  

25 8. Dose counter device according to any of the preceding claims, 

characterised in that the acoustic sensing means is provided with 

means that compares the spectra of a picked up sound with the spectra 

of the characteristic sound of a delivered dose and if there is a match 

between said spectra will register a sound as a dose delivery.
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