WO 2006/ 004498 PCT/ 5E2005/ 000996 I nhal er device that reduces the risk for
m scounti ng a dosage The present invention relates to the art of inhaler
devices, and in particular to an inhaler device that ensures that a
canister a jag COrrectly inserted into an actuator kgr ound
of the InvZﬁ?irEgén%%%?/ types of nedicines are provided inp(ﬁc)%%’z 05?)00B%? such as
a solution or suspension of particlesiin a propellant or enmulsion, and are
adapted for oral inhalation by a patient. As one 10 exanple, a canister
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devi ces are cﬂlé’%%ﬁlry :Egﬁgf’%r, dé?arni/erfegf'lcﬁsw dgﬁ?ang%s’gﬁ rrg&lrcarrents. Such
an inhaler device nornal | y"eEFOMPEEETaR d8F3F®0r body that hol ds a canister
of nmedi cament, the canister being actuated by conpression to deliver a dose
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suspension or solution of a pharmaceutical substarice in a propellant under
pr essur devieecthaksnsuten thaha canyersassemidy tuorreethl insestedinfolan acivetdr badyan i nhal ati on
devige conprises a can coupled with a netering valve. The netering val ve
consists of a body 20 conprising a chanber, a valve stem (which extends from
a head Bhachkgdreuhddfihednsteriioret eri ng - chanber, sel ectively communi cabl e by the
val ve stemto the atnosphere via an L-shaped conduit within the val ve body.
The valve stemis axially displaceable between a first, extended position
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propel | ant contai ni ng pharmaceutical substance is delivered. Inserted in the
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cani st einhaleedeVicernoamallyo@nprésds an actuator body that holds a canister of medicament, the

canister being actuated by compression to deliver a dose of medicament through a mouthpiece

15 to a user.

Canisters for holding a suspénsion or solution of a pharmaceutical substance in a propellant
under ﬁressure are well known. One such known canister to be used in an inhalation device
comprises a can coupled with a metering valve. The metering valve consists of a body

20  comprising a chamber, a valve stem (which extends from a head of the body) and a metering
chamber, selectively communicable by the valve stem to the atmosphere via an L-shaped
conduit within the valve body. The valve stem is axially displaceable between a first,
extepded position in which the metering chamber, and hence the canister, is closed to the
atmosphere (since the L-shaped conduit is disposed wholly outside the metering chamber),

25  and a second, depressed position, in which the metering chamber is in open communication
with the outlet provided by the L-shaped conduit in the valve stem and through which a
metered dose of propellant containing pharmaceutical substance is delivered. Inserted in the
inhaler device, the valve stem is inserted into a stem receiving body, which is part of the
actuator body. The patient presses down on the base of the canister, held in an inverted

30 position in the actuator body, whereby the valve stem is forced against the stem receiving
body in the inside of the actuator, and when the valve stem has been depressed sufficiently to
open the metering channel, the inhaler will discharge a single dose. This is known as the
firing of the inhaler device. This technology is well known and described in many parts of the
prior art. For example in Respiratory Drug delivery, Ed Peter Byron, CRC press, 1991, and in



30 position in the actuator body, whereby the valve stemis forced agai nst
the stemreceiving body in the inside of the actuator, and when the val ve
stem has been depressed sufficiently to open the netering channel, the
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a counter attached to the base end of the canister form ng an inhaler
cani ster assenbly, is disclosed. A problemwth the counter disclosed in US

4817822Ah $nHale traliifienally contains from 120 to 200 doses (shots) so any counter must be

reliable, accurate and eaéy to read. There are many examples of dose counters in the prior art,

some located near the valve region of the canister and some attached to the base end of the
canister which due to the fact that the canister is in an inverted position in the inhaler
mouthpiece means that the counter is on the top of the assembled inhaler and can be easily

20 viewed,

In US 4817822 a counter attached to the base end of the canister forming an inhaler canister
assembly, is disclosed. A problem with the counter disclosed in US 4817822 is that the
counter actuation member is arranged in a non protected position, whereby it can be actuated

25 by mistake or tampered with. Moreover, the inhaler canister assembly can be placed in the
wrong orientation in the actuator body, whereby the inhaler device could be fired without
actuating the counter.

In WO 02/067844 a counter attached to the base of the canister is disclosed where the counter
30  actuator means extends along the whole periphery of the top edge of the actuator body. One

problem with this design is that the counter actuation member could easily be tampered with.

Moreover countérs attached to canisters containing different medicament could easily be

interchanged between different actuators and made to operate



counter actuation nenber is arranged in a non protected position, whereby it
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cani ster assenbly can be placed in the wong orientation in the actuator
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with the counter. 10 Enbodi nents of the invention are defined in the
dependent clains. Brief Description of the Drawings 15 The invention will

be descohbedhantagd et duclhs devics/s tint HRteik aneeatliyteduded Sekafor A@ounthgwWiticah Fi g.
1 shows _a partially sectional_ perspective view of an enbodi nent of an

i nhal erﬁmﬁeée%eebwaqpﬁangmtbﬁ@ €Ent invention. 20 Fig. 2a shows a
schgymatic front view of an inhaler device according to the present
invention. Fig. 2b shows a scherratl c _cross-sectional view along the |ine

a-a of Embodimealse thsiuvensionare dofiged nthe dependent claims.
Brief Description of the Drawings
15  The invention will be described in detail below with reference to the drawings, in which

Fig. 1 shows a partially sectional perspective view of an embodiment of an inhaler device

according to the present invention.
20  Fig. 2a shows a schematic front view of an inhaler device according to the present invention.

Fig. 2b shows a schematic cross-sectional view along the line a—a of the inhaler device in
fig. 2a,

25  Figs. 3a and 3b, show schematic views of the inhaler device of figs. 2a and 2b in a firing state.
Fig. 4a shows a schematic top view of the inhaler can assembly of fig. 2a.
Fig. 4b shows a schematic bottom view of the actuator body of fig, 2b.

30

Fig. 5a shows a schematic front view of an embodiment of the inhaler device according to the

present invention.



25 Figs. 3a and 3b, show schematic views of the inhaler device of figs. 2a
and 2b in a firing state. Fig. 4a shows a schematic top view of the inhaler
can assenbly of fig. 2 a. Fig. 4b shows a schematic bottom view of the

actuat or bogy 2fedbi@s 2b. 30 Fig. 5a shows a schenmatic ' f an
enbodi nent of the in%al er device according to the preseé\(gﬂiggnz\(}agﬁot%wgﬁ WO

2006/ 004498 PCT/ SE2005/ 000996 4 Fig. 5b shows a schematic cross-sectional
view along the line b -b of the inhalef device in fig. 5a. Fig. 6 shows a
schematic cross-sectional view of the tounter unit of fig. 1. 5 Detailed
Descri pFigosb showd edchemetic frotsadttional sietraldrgdhe linalh—brofdeihhder déeicede 10
accordi ggb%g one enbodi nent of the invention is shown. It conprises an
actuato y 20, which encloses a canister 30 holding the nedi canent. The
10 nedicanent is delivered to the user through a valve stem 40 connected to
the top_of the canister 30 (lower_ part of the canister in the figure due to
t he i nvEBig: 6 pansys a slcmeti¢ prescieienabyiew pf thegoupter aIiAes 8% ldevi ce) . The

medi ganment is inhaled by the user through a nouthpiece 50 that is apart of
t he actuator body 20. The nouthpiece 50 is in connection with the valve stem
40 vi a Dataded Deseription ofPrefeyedfbmbodimentei vi ng t he nedi canent to be
delivered. Furthernore a dose 15 counter unit 60 is provided at the base end
of the canister 30, i.e. in the opposite end to the valve stem40. In the
enbodi nerRig. disinhsiatich feie 19, actdrdingds encanbudémentrof theGfivantiop issshewallt y

permanent|y, attached t.o .t cani ster 30, 1. er.to.avoid tha he counter
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forced into a
a part of the actuator body 20. The mouthpiece 50 is in connection with the valve stem 40 via

a stem receiving body 45 for receiving the medicament to be delivered. Furthermore a dose
15 counter unit 60 is provided at the base end of the canister 30, i.e. in the opposite end to the
valve stem 40. In the embodiments disclosed herein, the dose counter unit 60 is preferably
permanently attached to the canister 30, in order to avoid that the counter unit 60 is removed
from one canister 30 and attached on another canister 30 containing a different level of
medicament. The canister 30 with the attached dose counter unit 60 is hereafter referred to as
20  an inhaler can assembly 70. When a dose of medicament should be delivered to the user, the
inhaler can assembly 70 is pressed downwards whereby the valve stem 40 is forced into a
position where it delivers a dose of medicament, or by other words is fired. This is in
conformity with many inhalation devices according to the prior art and will not be described
in more detail here.
25
The counting is related to the downward motion of the inhaler can assembly 70. The dose
counter unit 60 should increase the number of counted doses by one every time a dose has
been delivered. The dose counter unit 60 can either count up from zero or count down from a
predetermined maximum number. Since undercounting is not to recommend due to the risk
30  that the user believes that there is medicament left in the canister 30 when it actually is empty,
the counter unit 60 usually is affected to count one count when the inhaler can assembly 70
has been pressed down a distance slightly less than is needed for delivering the dose of

medicament.



position where it delivers a dose of nedicanent, or by other words is fired.
This is in conformty with many inhal ati on devices according to the prior
art and will not be described in nore detail here. 25 The counting is

rel ated to Wweeetkoepwgr d noti on of the inhaler can assenb T gose
counter unit 60 should increase the nunber of counted dogégg%§m%éﬁ¥9 very
time a dose has been delivered. The dose counter unit 60 can either count
up fromzero or count down from a pregeternined maxi num nunber. Since
undercounting is not to recommend due to the risk 30 that the user believes
t hat t hghe dbse crtgliet anie60 coepiises A cotiverdonsisg 80 adda vhmter imMechafistabl witha enpty,

the counter unjit 6 ually .is_ affected to count,_one count when the inhaler
can asséﬂ‘ﬁ’rt?a‘?b‘atoﬁ_ggblggéﬁ P%%@@&OER;W%C&‘B@% ﬁcgh‘[s]muﬁﬁg%lq’é%% than is
needed figwn@i@il YREMHEDsiriRe BREQ L Hrovid&I Hiaak Alertud 190BEIOLHUARE to receive a

PCT/ SE2005/ 000996 5 The dose counter unit 60 conprises a counter housing 80

and a coniusien 43¢ fam hamtapedgetl A0 af the aoiHeter bedyt204h 6rmating relationglipuat i ng t he
counter ' 90, ' ' b ' surface
Chor bor CEGNYRALD, ind BertBt H b il byt Fa0 EANBABRASA ) 4 30k1e6a 2

pr ot r us sewond pesitionoenstiutieg memsadspectidly, of they ensut thatt the ifhaldy cfstarassembiit i ng

rel ati onship. .5 erall speakin t he [ 1Q th rotrusion 120
Con be_ 78 aBeeivpa T B Aictat SRERA At railhte RS dcforbdfly 00 oftfer RIRbI

r espect thapthy éingﬁhar dbeiye 20 iaﬁlectl _tvdiﬁbut_tﬂtaecdrrﬂspdrﬂting;mm'taﬁmof 1the a;as&tab%ntgrﬁﬁzéﬂbs |
recel ve | e.,Co ecC osI I ogn W, .espec 0, acC or (0] . n
o aer " £ 80, thkon SafnLA0°St b Retmibeocahediis BE Plothiond ;i deh berig sitiace

cor §®spp4ribiife esinterhofding® B0 bitGoFoteddRAt dbgEssibil If thé@RhalbM\@inisRP af6iBly1 30 of

t he actuator body including the protrusion 120, and the bottom surface 10

140 of Thepeihnrsrionsed prigssabe mrogusion {2} mddhe mertmrebldese pestiosed e i nhal er
cani st eEorﬁgﬁ?gleé’%osz&n?W%\ﬁeﬁ%%tﬁgﬁm&ddﬂlafséﬁlbf ig'd rgéééd %b'br&&% and the

aperture oSl t1 one : correct matin pOSIt 1. reover, when
t he i nhfiteghe inhalendevierl Oy thegprousiept 20sxteands hrangh dhe apertufei 118 into thei aohuteer

devi ce 10,109 B ShEAIRL B cbAkeL KBRS 0bNUrA U ied J15oBRHS ek el aBed t e

counter
15 90.

Figs. 2a, 2b, 3a, 3b, 4a and 4b more clearly show the relationship between the protrusion 120
and the aperture 110 in the counter housing 60 of the inhaler can assembly 70. As is shown in
these figures, the inhaler device 10 has two states of operation: normal state and firing state.

20 Inthe normal state that is shown in figs. 2a and 2b, the metering valve of the canister 30 is
closed and the protrusion 120 is aligned with the aperture 110 but not affecting the counter
actuator 100. In the shown example, the protrusion 120 extends a small distance into the
aperture 110, but in other embodiments the protrusion 120 may be located completely outside
the aperture 110, as long as the protrusion 120 must enter the aperture 110 in order for the

25 inhaler device 10 to be fired and for actuating the dose counter unit 60. In the firing state that
is shown in figs. 3a and 3b, the metering valve is depressed so that a metered dose of
medicine is delivered to a user via the mouthpiece 50. In the firing state the protrusion 120
extends through the aperture 110 into the counter housing 80 and actuates the counter
actuator.

30
As can be appreciated by figs. 2a and 2b, the inhaler canister assembly 70 must be placed in
the correct position with respect to the actuator body 20 in order for the protrusion 120 to fit
into the aperture 110. If the inhaler canister assembly 70 is placed in the wrong position, the
protrusion 120 will abut against the bottom surface 140 of the counter housing 80, and the



housi ng 80 and engages the counter actuator 100, and hence actuates the
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It should be appreciated that there might be more than one pair of mating position ensuring:
means, which all cooperate to ensure that the inhaler canister assembly and the actuator body
are positioned in a correct relationship, of which pairs at least one pair is comprised of a
protrusion 120 from the actuator body 20 and a mating aperture 110 in the counter housing

20 80, and which protrusion 120 actuates the counter unit 60 in the firing operation. Figs. 5a and
5b schematically shows an alternative embodiment of the inhaler device according to the
present invention, wherein the protrusion 120 is provided at a lower level 200 than the main
portion of the upper edge 130 of the actuator body 20. In this embodiment, the essentially
vertical portions 210 of the upper edge 130 interacts with essentially vertical side portions 230

25  of the downwards extending sections 220 of the counter housing 80 in order to form a
secondary pair of position ensuring means. In this embodiment the protrusion 120 is protected
from accidental damage by the secondary pair of position ensuring means, as they e.g.
prevents the protrusion 120 from excessive angular forces that can be applied by a user on the
counter housing and potentially break the protrusion , if the secondary position ensuring

30 means were not present. If the protrusion is damaged/removed, then the device could be fired
and the counter would not count; therefore the device would undercount i.e. display that there

were more doses remaining than there actually were, a dangerous situation.

By arranging the counter actuator 100 so that it is activated by the relatively small sized



mati ng neans, and the first and second position ensuring neans 110, 120 are
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20 Fig. 6 shows a schematic cross sectional view of the inhalér canister assembly 70 of the
inhaler device 10 in fig. 1, and the following description refers to both figires. For clarity
reasons the parts of the counter mechanism are omitted in fig 4. The dose counter unit 60
comprises a protecting shield 150 that extends downwards from the counter unit 60 adjacent
to the outer surface of the actuator body 20. The protecting shield 150 further ensures that that

25  dose counter unit 60 cannot be actuated by mistake, as it is positioned adjacent to the aperture
110 and thus further obstructs access to the aperture 110. Moreover, during the firing
operation, the shield 150 covers the protrusion 120 and the aperture 110 and thus protects
them from being obstructed in their relative movement. The inner surface of the protecting
shield 150 further serves as a guide means for guiding the protrusion 120 into mating

30 relationship with the aperture 110. Alternatively, the inner surface of the protecting shield 150
can be provided with guide means in the form of ridges or the like. The dose counter unit 60
further comprises guiding means between the aperture and the outer surface of the canister 30
in the form of an inclined surface or ridge 160. Furthermore, the protecting shield provides a
large surface which allows a clear label to be added to the front of the device (dose level, drug



WO 2006/ 004498 PCT/ SE2005/ 000996 7 protrusion 120 that has to be inserted
into a mating aperture 110, the risk for accidental actuation, as well as
willful tanmpering is mnimzed, as it requires that a simlar snmall sized
obj ect has wwo Bes/woakggoduced into the aperture 110. 5 In g$/ggﬁglosed

enbodi nent, the protrusion 120 and the mating aperture 1 R o596
rectangul ar cross section, but it naybe given any suitable shape. The
protrusion 120 may further be fornmed such that the aperture 110 or first
position ensuring neans takes the formof a grove or a slit in the counter
houst N0 oftbedalisefie GIHIRI BbiEhed ihitke AiAAPHAida18: BRI NGl RROGRPRE YER 110,
120 is used to identify e.g. the content or concentration contained in to

t he canpéthecamsteRnd act uator bodi es 20 adapted for delivering specific
nmedi ci nes, respectively, in order to avoid that a inhaler canister assenbly
70 is used wi th an inproper actuator body 20. In the disclosed enbodi nents,
the actuation of the inhaler device 10 is perfornmed by a linear 15 relative
novenent of the inhaler canister assenbly 70 with respect to the actuator
body 20. However, the actuation could also be an angular rel ative novenent,
or a conbination thereof, and the first and second position ensuring nmeans
t hus being adapted to the path of the novenent. 20 Fig. 6 shows a schenmatic
cross sectional view of the inhaler canister assenbly 70 of the inhaler
device 10 in fig. 1, and the follow ng description refers to both figures.
For clarity reasons the parts of the counter nechanismare omtted in fig
4. The dose counter unit 60 conprises a protecting shield 150 that extends
downwards fromthe counter unit 60 adjacent to the outer surface of the
actuator body 20. The protecting shield 150 further ensures that that 25
dose counter unit 60 cannot be actuated by m stake, as it is positioned

adj acent to the aperture 110 and thus farther obstructs access to the
aperture 110. Moreover, during the firing operation, the shield 150 covers
the protrusion 120 and the aperture 110 and thus protects them from being
obstructed in their relative novenent. The inner surface of the protecting



shield 150 further serves as a guide nmeans for guiding the protrusion 120
into mating 30 relationship with the aperture 110. Alternatively, the inner
surface of the protecting shield 150 can be provided with guide neans in
the formof ridges or the like. The do%e counter unit 60 further conprises
gui di ng neans between the aperture and the outer surface of the canister 30
in the formof an inclined surface or ridge 160. Furthernore, the protecting
shield ﬁiB§LS$S a large surface which allows a clear |abel to be added to
the fro he device (dose |evel, drug WO 2006/ 004498 PC T/ SE

2005/ 000996 8 etc) because the counter is attached in the normal position
for the drug | abel (around the base of the canister), 9 CLAIMS. 1. Inhaler
devi ce conlpr Inhaleg devicaeqroprisiig Buasiuatesdody andyarninkaler canisterassembly mierein wher ei n

the i nhal er cani gt S ' cani .- . ' val ve at
a 5 val ve end an%‘eimaagse&g%teynf’%rgﬁgmct%ﬁ%{? %scﬂ?e! %A%Eeg\\g %ngégﬁg%@%ég%of, t he
i nhaker cani 9410¢ embariddose commer wittathedd abasd dndakeréstsur i ng neans, the

actuat or body conpri sing second position ensuring neans,, wherein the first
and second posi t theinkalenanistsr asssmblynompeising fustnesitio) CRRNINgdNEaRBans, O t he

first and second b | I é@é [ r{?’rﬁ position do not
af fect the act uaE*%?‘%t:“tSB@t%é’??éﬁ%ﬁ?? st@n%gggoéggﬁb m%#g’n ensuring means
are so arr anghereimthe firstand sévohd positiay enseringmears doecdrhplententaryrmatirg count er

unit count unless the first and second position ensuring neans are in a
mati ng rel at M5A%%hi p, and wherein 5 the dose counter unit conprises a

protgoti ng_shi el ghelfisf an@scesApodfion Uathe A hhén in DA pAfliAor L0 t he

outer surface of the actuator body when The inhaler device is assenbled,
such that t haffédtthe actuatorgeuntet] positi on ensuring neans are covered by the

the first and second position ensuring means are so arranged that the inhaler
device cannot be fired, nor the counter unit count unless the first and second position
ensuring means are in a mating relationship, and wherein
5 the dose counter unit comprises a protecting shield that extends downwards from the
counter adjacent to the outer surface of the actuator body when the inhaler device is
assembled, such that the first and second position ensuring means are covered by the

protecting shield.

0 2. Inhaler device according to claim 1 wherein the inhaler device is fired by a relative
motion of the inhaler canister assembly with respect to the actuator body, and the first
and second position ensuring means is arranged to prevent said relative motion of the

inhaler canister assembly, when they are positioned in a non mating relationship.

25 3. Inhaler device according to claim 1 or 2 wherein the second position ensuring means
is at least one protrusion from the actuator body and the first position ensuring means

is at least one mating aperture, groove or slit in the inhaler canister assembly.

4. Inhaler device according to claim 1 or 2 wherein the first position ensuring means is

30 formed in the dose counter unit.

5. Inhaler device according to claim 4 wherein the second position ensuring means is

arranged to act as actuation means for the dose counter.



protecting shield. .0 2. Inhaler device according to claiml wherein the

i nhal er device is fired by a relative notion of the inhaler canister
assenbly with respect to the actuator 6)ody, and the first and second
position ensuring neans is arranged tb prevent said relative notion of the

i nhal er cani ster assenbly, when they are positioned in a non mating
relationship. 25 3. Inhaler device according to claiml or 2 wherein the
second POgi thipfler¥faide abHrdBR S clain® 4 HheteftPthe devige Q&rﬁf:ﬁé&'gﬁiilnfgr A&k k& act uat or
body and the first position ensuring neans is_at |east one mating aperture,
groove or slguidingtheisecand pasitipn enswrisg sicapsiotampng wlatipnship withdes/fise accor di ng
toclaim1l q first position ensuring neans is 30 fornmed in

t he dose coﬁ)ot“%owéﬁluﬁngggaﬁnhal er device according to claim4 wherein the
second position ensuring neans is arranged to act as actuation nmeans for

t he dose nt 10 6. lnhaler dV|ce accg J’dl to clai.m4 wherein the
device coﬁp %rdgmcaﬁﬁfg’r%&ﬁ%clm g‘ﬁﬁﬁ%gﬂ >AG Pﬁ%‘giq%q Qihmﬁéﬁg’ﬁfi ng
means into n@id dighd &ulﬁé'lﬁ.héla_ with the first position ensuring neans. 5 7.
I nhal er device according 1o claim4 wherein guiding neans are provi ded on
the inner side of the protecting shield. 8. Inhaler device according to

cneuri ng. edneaeHv i aCesTung vo i Bl s e oo Vil berhs thd O

first position ensuring means and the outer surface of the canister.



