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The disclosures of WO2005/037353 A1, WO09/007352 A1 and
W02009/092652 Al ate all incorporated herein by reference.

The present invention seeks to provide another inhalation device of the type
disclosed in the above-mentioned applications, and which also has a relatively
simple construction, is robust, straightforward to manufacture and easy for the
patient to use.

According to one aspect, there is provided an inhale comprising a housing
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defining a chamber to receive a strip having a plurality of blisters each containing

== 1 SE

a dose of medicament for inhalation by a user, an actuating lever, and a blister

strip drive wheel rotatably mounted in the chamber to sequentially move cach

blister into a blister opening position, wherein the blister strip drive wheel and

the actuating lever comprise a drive gear and a drive gear element, respectively,

that cooperate to effect rotation of the blister strip drive wheel in response to

rotation of the acruating lever, characterised in that said drive gear and drive gear

oSS SRR

element being disposed on the outside of the housing remote from the chamber.

In one embodiment, there is provided an inhaler
comprising a housing defining a chamber to receive a strip having a plurality of
blisters each containing a dose of medicament for inhalation by a user, an
actuating lever, and a blister strip dtive member rotatably mounted in the
chamber to sequentially move each blister into a blister opening position,
wherein the blister strip drive member and the actuating lever comprise a dtive
geatr and a drive gear element, respectively, that cooperate to effect rotation of
the blister strip drive member in response to rotation of the actuating lever, said
drive gear and drive gear element being disposed on the outside of the housing
remote from the chamber. 'This has the advantage that the drive gear and drive
gear element ate isolated from any residual powder that may be deposited within

the chamber.

The inhaler may comprise a mouthpiece through which a dose of medicament
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can be inhaled and a cap pivotally mounted on the housing to cover the
mouthpiece. The drive gear and drive gear element are preferably disposed
between the housing and the cap so as to be enclosed by said cap. As the cap
covers the drive gear and drive gear element, they are protected from ingress of
dirt and are concealed from view and cannot be contacted by a person holding

the device.

In a preferred embodiment, the housing has opposing side wall surfaces and the
cap has pottions that extend across respective side wall surfaces, said drive gear
and drive geat element being disposed between one of said side wall surfaces and

one of said cap portions.
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Claims

L. An inhaler comprising a housing defining a chamber to receive a strip having a
plurality of blisters each containing a dose of medicament for inhalation by a user, an
actuating lever, and a blister strip drive wheel rotatably mounted in the chamber to
sequentially move each blister into a blister opening position, wherein the blister strip
drive wheel and the actuating lever comprise a drive gear and a drive gear element,
respectively, that cooperate to effect rotation of the blister strip drive wheel in response
to rotation of the actuating lever, characterised in that said drive gear and drive gear

element being disposed on the outside of the housing remote from the chamber.

2 An inhaler according to claim 1, comprising a mouthpiece through which a dose
of medicament can be inhaled and a cap pivotally mounted on the housing to cover the

mouthpiece.

3. An inhaler according to claim 2, wherein the drive gear and drive gear element

are disposed between the housing and the cap so as to be enclosed by said cap.

4. An inhaler according to claim 3, wherein the housing has opposing side wall
surfaces and the cap has portions that extend across respective side wall surfaces, said
drive gear and drive gear element being disposed between one of said side wall surfaces

and one of said cap portions.

3 An inhaler according to claim 4, wherein the drive gear of the blister strip drive
wheel includes a shaft that extends through an aperture in a side wall surface of the

housing, for coupling to the blister strip drive wheel.

6. An inhaler according to claim 5, wherein the actuating lever comprises an

actuating button that extends across the outside of the housing between said opposing
side wall surfaces of the housing, and a plate-like portion extending from each end of
the actuating button across respective side wall surfaces on the outside of the housing,

beneath said cap portions.
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7. An inhaler according to claim 6, wherein each plate-like portion of the actuating
lever is pivotally mounted to a respective side wall surface of the housing to pivotally

mount the actuating lever to the outside of the housing remote from the chamber.

8. An inhaler according to claim 7, comprising a blister piercing member that
pivots in response to rotation of the actuating lever to puncture the lid of an aligned
blister, wherein one of the actuating lever and the blister piercing member has a drive
cam element and the other of the actuating lever and the blister piercing member has a
drive cam surface, the drive cam element and the drive cam surface cooperating with
each other in response to rotation of the actuating lever so that the blister piercing

element pivots to puncture the lid of an aligned blister.

9. An inhaler according to claim 8, wherein the blister piercing member pivots
together with the mouthpiece, the mouthpiece being pivotally mounted to the housing
such that the mouthpiece pivots to puncture the lid of an aligned blister in response to

rotation of the actuating lever.

10.  Aninhaler according to claim 9, wherein the mouthpiece is pivotally mounted to

the outside of the housing remote from the chamber.

11.  Aninhaler according to claim 10, wherein the mouthpiece has peripheral walls
extending from opposing edges that extend across respective side wall surfaces on the
outside of the housing remote from the chamber, said peripheral walls being pivotally
mounted to said side wall surfaces of the housing to pivotally mount the mouthpiece to
the housing, one of the drive cam element and drive cam surface being formed in one of

said peripheral walls.

12.  An inhaler according to claim 11, the drive cam element and drive cam surface

are disposed beneath a cap portion.
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Claims

1 An inhaler comprising a housing to receive a strip having a plu/:/;hty of
blisters, cach blister having a puncturable lid and containing a dom:/{;f
medicament for inhalation by a user, a mouthpiece mounted to ({lﬁ'lé housing and
through which a dose of medicament is inhaled by a user, a bli&(ﬁt piercing
member mounted for rotation about a first axis and an aclquf/ting mechanism
including an actuating lever mounted for rotation about #/second axis to
sequentially move each blister into alignment with thc/}‘iﬂlyister plercing member,
whetein the actuating lever cooperates with the blisyér piercing member so that
the blister piercing member pivots about said firsf axis 1n response to rotation of
the actuating member from an initial position gbout the second axis to puncture
the lid of an aligned blister so an airflow thrgugh the blister i1s generated to

/
entrain the dose contained therein and cn/;yf'/y it, via the mouthpiece, into the

user’s airway when a user inhales throu/q,h the mouthpiece.

/
/

2 An inhaler according to cl:x/irh/w 1, whetein the blister piercing member 1s
immovably attached to the m(m/rﬁpiece and the mouthpiece 1s pivotally mounted
to the housing so that the nu/y((thpiece pivots, together with the blister piercing
member, about said first 7{\ in response to rotation of the actuating lever about

the second axis. /
*

/

/

3. An inhaler afcording to claim 1, wherein the blister piercing member is
pivotally mountc,d to the mouthpiece for rotation about said first axis so that the
blister pivrcing{nember pivots about said first axis relative to the mouthpiece, 1n
response lx/t/rperation of the actuating lever.

/
4, /An inhaler according to any preceding claim, wherein the actuating lever
is p/ixé)tabl(a in the same direction about the second axis to sequentially move

(‘/'x{h blister into alignment with a blister piercing member and to cause rotation

/of the blister piercing member about the first axis so that the blister piercing

uarctuses-the lid of an 'llis_l‘ll(;d blister
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5. An inhaler according to claim 4, wherein the actuating mechanism is /

/
/

configured such that rotation of the actuating lever about the second axis/
2 » = = g 5 s /'/ "
through a first portion of its stroke moves a blister into alignment witly’a blister
- ;

piercing member and, further rotation of the actuating lever about the second
/
axis in the same direction, during a second portion of its stroke, c/'i’uses rotation

of the blister piercing member about the first axis so that the blfster piercing

member punctures the lid of an aligned blister. /

/
/

6. An inhaler according to claim 5, wherein the actyating mechanism

includes a blister strip drive wheel, wherein the acmn/fng lever 1s engaged with
/4
said blister strip drive wheel during rotation of thg’/;lctuatmg lever to rotate said

V/4

blister strip drive wheel and drive said strip. ,///

if

/

75 An 1nhaler according to claim 6, \Vl},é/l‘cil'l the blister strip drive member
comprises a plurality of spokes extemlilu{{from a hub, the spokes being spaced
from each other such that a spoke lnlg%ites between blister cavities as a blister
strip passes around the blister stril/)/n/lrive member to engage and drive a strip as
the blister strip drive member n/){/;tes, the blister strip drive member being
positioned relative to a wall s/u"{:/h that the distance between the hub and said wall
1s less than the height of a’}ﬁ!i‘ister cavity such that onward rotation of the wheel

. . / } .
causes a blister cavity tobhe at least partially squashed or sandwiched between the
/

hub and said wall. /

,/'
/
/

/
B, An inhalgf according to claim 6 or 7, wherein the actuating mechanism 1s

configured sugh that the actuating lever and blister strip drive wheel disengage at
the end of ghe first portion of the stroke so that the blister strip drive wheel
remai1ls7*11bstantially stationary during rotation of the actuating lever through
said s;uc/ond portion of its stroke..

/

/

9/ An inhaler according to claim 8, wherein the actuating mechanism
/

/compfises a drive coupling member rotatable in response to rotation of the
/

/
4 actuating leverto-rotate-the bhister-strip-drive wheel-the -blister-strip-drive wheel—
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/
/

/

. 5 s z 2 /
being rotatably mounted on said drive coupling member, wherein the actugting
mechanism includes means to control rotation of the blister strip drive)(‘heel

5 ; ; . : /- :
relative to rotation of the drive coupling member so that the blister sptip drive

wheel rotates together with the drive coupling member during the first portion
: : /.

of the stroke of the actuating lever but not during the second poftion of the

stroke of the actuating lever.. 7 4

/
/

/

10. An 1nhaler according to claim 9, wherein said mcnﬁi\' for controlling
rotation of the blister strip drive wheel is also configll};é/d to inhibit rotation of
the blister strip drive wheel when the actuating levy/lis rotated in the opposite
direction. /

/
/
/

11.  An inhaler according to claim 9 or cl;y'(fﬁ 10, whetein the drive coupling
member includes a drive gear rotatable |(>yj{ther with the drive coupling member
and the actuating lever includes a drive gear segment that drivingly engages with
the drive gear member so that the d 1/1/(/'/( gear rotates in response to rotation of

the actuating lever to rotate the dr/i'(:c coupling member.
/

/
. . / . .
12. An inhaler according t¢f any of claims 9 to 11, wherein the means to
control rotation of the bhs/y{-r strip drive wheel includes cooperating elements on
the drive coupling membér and on the housing.

/

1% An inhaler agtording to any of claims 4 to 12, when dependent on claim
2, wherein one of/the actuating lever and the mouthpiece has a drive cam
element and |1}é other of the actuating lever and the mouthpiece has a drive cam
surface, wh%r/vi.n the drive cam element cooperates with the drive cam surface so
that the n)/outhpiece pivots about said first axis in response to rotation of the
actuatiyl:/r,’ member about the second axis to puncture the lid of an aligned blister.
/
1:1/ An inhaler according to any of claims 4 to 12, when dependent on claim

A, wherein one of the actuating lever and the blister piercing member has a drive

/

/ > X ; ;
Z_cam-element-and-the-otherof the-actuatingleverand-the blister piercing-member
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/

has a drive cam surface, whercein the drive cam clement cooperates with the diive
- - . . “ . . //

cam surface so that the blister piercing element pivots about said first axis/An

response to rotation of the actuating member about the second axis to puncture

the lid of an aligned blister. /

/
/
/

//’
15, An inhaler according to claim 13, wherein the cam groovg has an arcuately
/

: . . /. .
shaped region having an axis that corresponds to the second gxis about which
the actuating lever rotates such that, during said initial rotation of the actuating
lever through its first portion of its stroke, the dtive cany'clement slides along

said arcuately shaped region of the cam groove wixhc;{t causing rotation of the

mouthpiece about the first axis.

/
16.  An inhaler according to claim 14, whet/;/{;l the cam groove has an atcuately
shaped region having an axis that correspoyfiis to the second axis about which
the actuating lever rotates such that, durivn/gl; said initial rotation of the actuating
lever through its first portion of its str/ﬁie, the drive cam element slides along
said arcuately shaped region of the yﬁ/m groove without causing rotation of the
blister piercing member about th}:’ first axis.
/

17.  An inhaler according fo claim 15, wherein the cam groove has a second
region shaped such that, 7}{1/1&115; further rotation of the actuating lever through 1ts
second portion of its sr/d)kc, cooperation between the drive cam element and the
second region of l‘l]y/ﬁfam groove causes the mouthpiece to rotate together with
the actuating levey/so that the blister piercing element punctures the lid of an
aligned blister.//

/
18. An//lhaler according to claim 16, wherein the cam groove has a second
region ./\',}{éped such that, during further rotation of the actuating lever through its
secoyﬂx portion of its stroke, cooperation between the drive cam element and the

se/n;('Snd region of the cam groove causes the blister piercing element to rotate

)()gether with the actuating lever so that the blister piercing element punctures

/ ; : :
7 the hid of an ahened blister.  —— —
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19. An inhaler according to any preceding claim, comprising a cap and a /
' /
coupling pivotally mounting the cap to the housing for rotation about a third
4

axis, the cap covering the mouthpicce in a closed position. /

20.  Aninhaler according to claim 19, wherein the housing congprises a shell
and the actuating lever 1s mounted for rotation about the svcn/n,rd axis on the shell
and includes a mounting plate that extends within a space between the shell and

/
the cap. /

10
21.  Aninhaler according to claim 20, wherein thé actuating lever comprises a
button extending from said plate and protruding/but of said space to enable

actuation of the actuating lever by a user. /

//"
A//
. / - -
75 22.  An inhaler according to claim 20 ér 21, wherein the actuating lever
; . : .
comprises an arcuately shaped opening extending about the second axis, the
) /
coupling that pivotally mounts the £ap to the housing extending through said
opening so that the coupling tra¥els along the arcuately shaped opening as the
¥
actuating lever pivots about l'}{v second axis.
/
/
20 /
/
23.  An inhaler accor/!/iup, to claim 22, wherein the cap and actuating lever
: . / . . :
include cooperating means configured such that, when the cap is rotated from its
- /. . — e .
open position back into its closed position in which it covers the mouthpiece,
/

the actuating lex'et is rotated rotate back into its initial position.

25
24. A;{Iiéhaler according to claim 23, wherein the cooperating means
cornpr/i,h"’é/s a wall on the actuating lever and a drive member depending from the
cap//lff/;\\rzl rds the actuating lever, said wall and drive member being positioned
lgy/t'ween the second and third axes such that the drive member engages the wall
30 /f’/\‘vhcn the cap is rotated in a direction back into its closed position to rotate the

4 actating-memberabout-the second-axis-back-into-its-initial-position.——
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25, An inhaler according to any of claims 20 to 24, comprising a detent  /
mechanism including a cantilevered arm on the actuating lever and a pa\;zl//n the

shell, the arm being resiliently deformed by said pawl as the actuating leyet
/
reaches the end of the second pottion of its stroke, to hold the actual){lg lever in

position until the cap 1s closed. i

/

/‘//

26.  An inhaler according to claim 25, whetein the cantilevefed arm includes a
/
kinked portion that snaps over the pawl when the actualiu;;/fv\'er 1s rotated

towards the end portion of its stroke. /

27.  An inhaler according to any preceding claim /Avherein a wall is slideably

mounted in the housing to divide it into unused ;){i/;d used blister compartments.
.v'/‘ vv
28.  An inhaler according to claim 27, Wh/c‘/rcin the wall comprises a baffle
extending between opposing walls within/the housing and an elongate foot
/

extending substantially at right—angles/v(/i the baffle and being slideably received

within a recess in a wall of the housing.
/

/

29. An inhaler according to/c/l:lim 28, wherein the baffle is attached to a

central region of the foot. /

/
7
/

30. An inhaler ;1ccny(fing to claim 29, wherein the foot is widest at 1ts ends
temote from the baffle such that only the ends of said foot contact the walls of
said recess in the//musing.
/

81, A in%]er comprising a housing to receive a strip having a plurality of
blisters, en,/h blister having a puncturable lid and containing a dose of
medicatient for inhalation by a user, a mouthpiece pivotally mounted to the

/
hous}ﬁlg and through which a dose of medicament is inhaled by a user and an
ac%;ating mechanism including a lever operable to sequentially move each blister

/

fito alignment with a blister piercing member depending from the mouthpiece

£ sard-actuating leveralso-being operable to-cause the-mouthpicce to-pivot so that
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the blister piercing member punctures the lid of an aligned blister so that, when'a
user inhales through the mouthpiece, an airflow through the blister 1s generafed

to entrain the dose contained therein and carry it, via the mouthpicce, 1nty' the

/
4

usetr’s alrway.

/
/

/
/

32.  An inhaler accotding to any of claims 2 to 31, comprising /;y”r;huttcr having
a mouthpiece blocking element positioned such that it extends;(éross and blocks
passage through the mouthpiece, the shutter being pivotally ),11‘;’ounted to the
mouthpiece and configured to rotate in response to rotativp»)‘{\ of the actuating
lever and the mouthpiece so that the blocking element x ;tates into a position in
which the mouthpiece 1s unblocked when the actuati/ﬂ'é lever has reached the end

of its stroke and a blister 1s pierced.

33.  An inhaler according to claim 32, whefein the shutter includes a cam
mechanism so that rotation of the mouthpiece causes the cam mechanism to

rotate the shutter about its axis of rotatfon on the mouthpiece.

34. An inhaler according to clam 33, wherein the cam mechanism includes a
slot and a fixed cam pin receivy((in the slot such that engagement between the
cam pin and slot forces the § utter to rotate about its axis of rotation on the
mouthpiece as the rnouthyiece rotates about its axis in response to activation of

the actuating lever. /

. / . ; . .
35. Aninhaler dccording to claim 34, wherein the shutter comptises an arm

and the mouthpiece blocking element extends from one end of said arm.
/

3. An/l/nhaler accotrding to any of claims 32 to 35, claim wherein the
mouthl/)%tce blocking element 1s arcuate in shape.
/,

37/  An inhaler according to any of claims 32 to 36, wherein the mouthpiece

/
/,mocking clement comprises a first section that extends across and blocks the

/
A_mouthpicce-and-a-seccond-section-thatextends-across-the-mou thprece when the
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shutter has been rotated in response to rotation of the actuating lever, the
seccond section having a plurality of openings, or a mesh, formed therein to Alow
passage of an entrained dose of medicament through the mouthpicce whed a

/

patient inhales. i

38.  An inhaler comprising a housing defining a chamber to 1'0/‘ivc a strip
having a plurality of blisters each containing a dose of medicamtnt for inhalation
by a user, an actuating lever, and a blister strip drive memlu/',v/rotatably mounted
in the chamber to sequentially move each blister into a by{;cr opening position,
wherein the blister strip drive member and the actuating lever comprise a drive
gear and a drive gear element, respectively, that cooy{rntc to effect rotation of
the blister strip drive member in response to rotatfon of the actuating lever, said
drive gear and drive gear element being disposed on the outside of the housing

remote from the chamber.

39.  Aninhalet according to claim 38 comptising a mouthpiece through which
a dose of medicament can be inhaled/and a cap pivotally mounted on the

housing to cover the mouthpiece.

40.  An inhaler according yO claim 39, wherein the drive gear and drive gear

clement are disposed betwéen the housing and the cap so as to be enclosed by

said cap.

41.  An inhaler gccording to claim 40, whetein the housing has opposing side
wall surfaces and the cap has portions that extend across respective side wall

surfaces, said/drive gear and drive gear element being disposed between one of
said side whll surfaces and one of said cap portions.
42. / An inhaler according to claim 41, wherein the drive gear of the blister
stgip drive member includes a shaft that extends through an aperture in a side

all surface of the housing, for couplingto-the-blisterstaip-drive-wheel—
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43. An inhaletr according to claim 42, wherein the actuating lever comprisey’
an actuating button that extends across the outside of the housing between £aid

opposing side wall surfaces of the housing, and a plate-like portion extending

from ecach end of the actuating button across respective side wall surfaces on the

outside of the housing, beneath said cap portions.
44.  An inhaler according to claim 43, wherein each plate-liké portion of the
actuating lever is pivotally mounted to a tespective side wallSurface of the
housing to pivotally mount the actuating lever to the outsfde of the housing

remote from the chamber.

45.  An inhaler according to claim 40, comprisifg a piercing member that

pivots in response to rotation of the actuating léver to puncture the lid of an

aligned blister, wherein one of the actuating Jever and the blister piercing

member has a drive cam element and the

thet of the actuating lever and the
blister piercing member has a drive cany'sutface, the drive cam element and the
drive cam sutface cooperating with edch other in response to rotation of the
actuating lever so that the blister plercing element pivots to puncture the lid of

an aligned blister.

46.  An inhaler according to claim 45, whetein the piercing member pivots

together with the mouthpiece, the mouthpiece being pivotally mounted to the
housing such that the/mouthpiece pivots to puncture the lid of an aligned blister

in response to rotafion of the actuating lever.

47.  An inhdler according to claim 46, whesein the mouthpiece is pivotally

mounted t¢/the outside of the housing remote from the chamber.

48. /An inhaler according to claim 47, wherein the mouthpiece has peripheral
wall§ extending from opposing edges that extend across respective side wall

sirfaces on the outside of the housing remote from the chamber, said peripheral

valls beno prvorally mounted 1o said side wall surtaces of the housing 1o




pivotally mount the mouthpiece to the housing, one ofht drive cam element

and drive cam surface being formed in.ent of said peripheral walls.

49. Ananhialer according to claim 48, the drive cam clement and drive cam

i——surface-are-disposed-beneath-a-cap-portion.




