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Claims

L. An inhaler comprising a casing, a cap, a blister strip drive wheel, and a strip
having a plurality of blisters each containing a dose of medicament for inhalation by a
user, wherein the blister strip drive wheel and the cap are coupled by a drive gear and
a drive gear element that cooperate with each other to effect rotation of the blister
strip drive wheel in response to rotation of the cap, wherein said casing defines a
chamber to receive said strip, and said blister strip drive wheel is rotatably mounted in
the chamber to sequentially move each blister into a blister opening position, said
drive gear and drive gear element being disposed on the outside of the casing remote

from the chamber.

2. An inhaler according to claim 2, wherein the casing 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.
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Claims

1. An inhaler comprising a housing to receive a strip having a plurality_ﬁ?’
blisters, each blister having a puncturable lid and containing 2 dose of /
medicament for inhalation by a user, 2 mouthpiece mounted to the hn}f/sing and
through which a dose of medicament is inhaled by a user, a blister plercing
member mounted for rotation about a first axis and an actuatin;z/ ‘1‘.’1:.1;::.;.111111'15!11
including an actuating lever mounted for rotation about a ~:(-u),r’1x:.1 2X18 tO
sequentially move each blister into alignment with the blisi.;;r/:piercing member,
wherein the actuating lever cooperates with the blister p]{(s{(‘.illg member so that
the blister piercing member pivots about said first axi .jfﬂl response to rotation of
the actuating membet from an inidal position abou {/{he second axis to puncturc

. . . . / , :
the lid of an aligned blister so an airflow through/Ahe blister is generated to

entrain the dose contained therein and carry it/via the mouthpiece, into the

« . / .
user’s airway when a user inhales through th¢ mouthpiece.

/
/

/

J
2. An inhaler according to claim 1/wherein the blister piercing member is
'

immovably attached to the mouthpﬂ/cc and the mouthpiece is pivotally mounted

/
to the housing so that the momhjyffccc pivots, together with the blister piercing
member, about said first axis iy{::esponsc to rotaton of the actuating lever about
the second axis. //
,://

3. An inhaler accoyding to claim 1, wherein the blister piercing member is

pivotally mounted t¢ the mouthpiece for rotation about said first axis so that the
/

blister piercing n)émber pivots about said first axis relative to the mouthpiece, in

response to opération of the actuating lever.

/
4
S
/
/S

4, ;\:}r”iﬂlm]m’ according to any preceding claim, wherein the actuating lever
is pivql”:ﬁ)h: in the same direction about the second axis to sequentially move
eac{y"i':;!istet into alignment with a blister pietcing member and to cause rotation
1'_}}7}12}'16 blister piercing member about the first axis so that the blister piercing

l;}1e-mther—p&m{.;&‘—.aﬁ'&—thﬁ—léd—n—f—m%—ﬂ%ﬁﬂfd—hjri—ﬁisﬁia— =
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5. An inhaler according to claim 4, wherein the actuating mechamsr)-f';is
configured such that rotation of the actuating lever about the second;{iir:
through a first portion of its stroke moves a blister into alignment fy.—jith a blister
piercing member and, further rotation of the actuating lever ah:.n/'lj the second
axis in the same direction, during a second portion of its mr(al-:/;f.': causes rotation
of the blister piercing member about the first axis so that 1]1{ ;d/blistet pietcing
member punctures the lid of an aligned blister. /’H

f'//
6. An inhaler according to claim 5, wherein the ;}/m ating mechanism
includes a blister sttip drive wheel, whetein the nctyf{lting lever is engaged with
said blister strip drive wheel during rotation of thfe actuating lever to rotate said

blister strip drive wheel and drive said strip.

. An inhaler according to claim 6, whcrcin the blister strip drive member
comprises a plurality of spokes cxtcmli;(g from a hub, the spokes being spaced
from each other such that a spoke lur;{Jtes between blister cavities as a blister
strip passes around the blister strip’ drive member to engage and drive a strip as
the blister strip drive member r()’f;tes, the blister strip drive member being
positioned relative to a wall a:,rgfh that the distance between the hub and said wall
is less than the height of a).ﬂlflstcr cavity such that onward rotation of the wheel

causes a blister cavity to ¢ at least partially squashed or sandwiched between the
hub and said wall.  /

/
f

f:
/
8. An inhaler/according to claim 6 or 7, wherein the actuating mechanism is
4
configured suclythat the actuating lever and blister strip drive wheel disengage at
/
the end of 11'1)'/ first portion of the stroke so that the blister strip drive wheel
remains sulfstantially stationary during rotation of the actuating lever through
. / . .
said secohd portion of its stroke..

i
/

9. / Aninhaler according to claim 8, wherein the actuating mechanism

cgmprises a drive coupling member rotatable in response to rotation of the
Fd

actuating lever to-rotate-the-blisterstrip-deivewheehthe blisterstripdrive wheel
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being rotatably mounted on said drive coupling member, whetein the actudting
mechanism includes means to control rotation of the blister strip drive '_:.{;heel
relative to rotation of the drive coupling member so that the blister :;:_,r"{:r_ip drive
wheel rotates together with the drive coupling member during the;r{rm portion
of the stroke of the actuating lever but not during the second pf{}ifft']lm of the
stroke of the actuating lever..

/

10.  An inhaler according to claim 9, wherein said m t‘:a_n':.;: for controlling
rotation of the blister strip drive wheel is also conﬁgm;éd to inhibit rotation of
the blister strip drive wheel when the actuating lever/is rotated in the opposite
direction.

F s
/

11.  An inhaler according to claim 9 or cla'/rll 10, wherein the drive coupling
membet includes a drive gear rotatable togéther with the drive coupling member
and the actuating lever includes a drive g(?;u- segment that drivingly engages with
the drive gear member so that the dris A geat rotates in response to rotation of

S

the actuating lever to rotate the driyf-. coupling member.

/
/
/

/

12.  An inhaler according to/any of claims 9 to 11, wherein the means to
control rotation of the blist;f strip dtive wheel includes cooperating elements on

the drive coupling mcmby{ and on the housing.

/
/

13, An inhaler acg ;1:('!]:1;_{ to any of claims 4 to 12, when dependent on claim
2, whetein one of/é( actuating levet and the mouthpiece has a drive cam
element and :hc/( sther of the actuating lever and the mouthpiece has a drive cam
sutface, whergin the drive cam element cooperates with the drive cam surface so
that the m(:;ﬁxpwcc pivots about said first axis in response to rotation of the
actuating/member about the second axis to punctute the lid of an aligned blister.
14, // An inhaler according to any of claims 4 to 12, when dependent on claim
3 /wherein one of the actuating lever and the blister piercing membet has a drive

wcam-element-and-the-other-of the-actuatingleverand-the-blister-piercing-member—
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/
/

has a drive cam surface, wherein the drive cam element coopetates with the drive
4

cam sutface so that the blister piercing element pivots about said first axiy’s

the lid of an aligned blister. /

15.  An inhaler according to claim 13, wherein the cam grooyt has an arcuately

shaped region having an axis that cotresponds to the second dxis about which
the actuating lever rotates such that, during said initial rmytion of the actuating
lever through its first portion of its stroke, the drive c.:-ay(element slides along
said arcuately shaped region of the cam groove wilh?/t causing rotation of the

mouthpiece about the first axis. /

16.  An inhaler according to claim 14, wherfin the cam groove has an arcuately
shaped region having an axis that cotrespor/ds to the second axis about which
the actuating lever rotates such that, durjg said initial rotation of the actuating
lever through its first portion of its styoke, the drive cam clement slides aloag
said arcuately shaped region of the ¢am groove without causing rotation of the

blister piercing member about th¢ first axis.
/"'I
v,

17.  Aninhaler ac(‘.()l‘djnj_},{:) claim 15, wherein the cam groove has a second
region shaped such that, }J{:ring further rotation of the actuating lever through its
second portion of its syfi')kc, coopetation between the drive cam element and the
second region of th r.;f’f:.am groove causes the mouthpiece to rotate together with
the actuating leve /l;/sr.'; that the blister piercing element punctures the lid of an

aligned blistet.

S

/
/
¥

18. An{l,i“r/almlcr accotding to claim 16, whetein the cam groove has a second
region "1"1’1 ped such that, during further rotation of the actuating lever through its
secor)(l/ portion of its stroke, cooperation between the drive cam element and the
s.cg_;é;.nd tegion of the cam groove causes the blister plercing element to rotate

gogether with the actuating lever so that the blistet pietcing element punctures

"_the lid-of an-alipped-blister; —
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/

19.  An inhaler according to any preceding claim, comprising a cap/ind a
coupling pivotally mounting the cap to the housing for rotation abgiut a third

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

20.  An inhaler according to claim 19, whetein the housing comprises a shell

and the actuating lever is mounted for rotation about the Second axis on the shell

and includes a mounting plate that extends within a :-'.;741- between the shell and

'

the cap. //‘

/
21.  An inhaler according to claim 20, W1.'|Lfi'(,j_lq the actuating lever comprises a

button extending from said plate and prm_rui}&’ng: out of said space to ecnable
4

actuation of the actuating lever by a user. /
/

/

22.  Aninhaler according to claim 20 or 21, whetein the actuating lever
comprises an arcuately shaped opening extending about the second axis, the
coupling that pivotally mounts tlyé cap to the housing extending through said
opening so that the coupling tiAvels along the arcuately shaped opening as the

actuating lever pivots about fhe second axis.

Ading to claim 22, wherein the cap and actuating lever
include coopetating gieans configured such that, when the cap is rotated from its
open position bacl/into its closed position in which it covers the mouthpiece,
the actuating leyér is rotated rotate back into its initial position.

24, An inhaler accotrding to claim 23, wherein the cooperating means

comptrisgs

a wall on the actuating lever and a drive member depending from the
cap tojbards the actuating lever, said wall and drive member being positioned

betyeen the second and third axes such that the dtive member engages the wall
\yhcn the cap is rotated in 2 direction back into its closed position to rotate the

bectuatin g-member-aboutthe-second-axis-back-into-dts-initial pasiion.
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25.  An inhaler according to any of claims 20 to 24, comprising a detent 7

mechanism including a cantilevered arm on the actuating lever and a pawl on )‘Jﬂe

4
shell, the arm being resiliently deformed by said pawl as the actuating lever /

reaches the end of the second portion of its stroke, to hold the actuatiru%/év er in
7
position untl the cap is closed. /

/

26.  An inhaler according to claim 25, whetein the cantileveru/d’?n-m includes a
kinked portion that snaps over the pawl when the actuating leyér is rotated

towards the end portion of its stroke. ?

/

/
27.  Aninhaler according to any preceding claim, wl;/crcin 2 wall is slidcably

mounted in the housing to divide it into unused am/;sed blister compartments.
o

28.  An inhaler according to claim 27, whm?ﬁ the wall comprises a baffle

extending between opposing walls within ti'].};‘.‘!h(ulsi[l!.{ and an elongate foot

extending substantially at right-angles to ;,'h/r: baffle and being slideably received

within a recess in a wall of the housing}z

/

/

29.  An inhaler according to clafm 28, whetein the baffle is attached to a

central region of the foot.
30.  Aninhaler accordin to claim 29, wherein the foot is widest at its ends
remote from the baffle £uch that only the ends of said foot contact the walls of

said recess in the hoysing,

31.  Aninhal¢gr comprising a housing to teceive a sttip having a plurality of
blisters, each/blister having a puncturable lid and containing a dose of
medicamegt for inhalation by a user, a mouthpiece pivotally mounted to the
huusin%ld through which a dose of medicament is inhaled by a user and an
actugting mechanism including a lever operable to sequentially move each blister

int6 alignment with a blister piercing member depending from the mouthpiece

id actuating lever also-being-operable-to-cause-the-mouthpicee-to-pivorso-that
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the blister piercing member punctures the lid of an aligned blister so that, when &/

/

user inhales through the mouthpiece, an airflow through the blister is generatcd

/
to entrain the dose contained therein and carry it, via the mouthpiece, into yht
o
user’s airway. ] /
.'f
/
74
32.  Aninhaler accotding to any of claims 2 to 31, comprising a sfutter having
/

a mouthpiece blocking element positioned such that it extends :1?‘}':.«‘3 and blocks
passage through the mouthpiece, the shutter being pivotally I'!W.};(lrl nted to the
mouthpiece and configured to rotate in tresponse to rotatimyﬁi" the actuating
lever and the mouthpiece so that the blocking element rr‘:/v‘jtes into 2 position in
which the mouthpiece is unblocked when the ﬁcr_u:ttingﬂl.(‘.vCL‘ has reached the end

i

of its stroke and a blister is pietced. /
/!.
33.  Aninhaler according to claim 32, wherejf the shutter includes a cam

4
mechanism so that rotation of the mou:;hpiq;{”c causes the cam mechanism to

rotate the shutter about its axis of rotatio}a”on the mouthpiece.

34.  An inhaler according to claim/33, wherein the cam mechanism includes a

slot and a fixed cam pin received jf the slot such that engagement between the

cam pin and slot forces the shutter to rotate about its axis of rotation on the

mouthpiece as the mouthpicge rotates about its axis in response to activation of
- 4

the actuating levet. /

/

'

35, Aninhaler ac?érdjng to claim 34, wherein the shutter comprises an arm

1o sl . .
and the mouthpuyt blocking element extends from one end of said arm.
/

36. An jn/l,é]lcr according to any of claims 32 to 35, claim wherein the

mouthpiegé blocking element is arcuate in shape.

37. / An inhaler according to any of claims 32 to 36, wherein the mouthpiece
1-1lr//l-;iny_ element comprises a first section that extends across and blocks the

ﬁ/ﬁ,ﬁlvx-t'-lafri-eee--ﬂﬂ%ﬁﬁﬁﬁﬂi—ﬁeﬁ—}érﬂ-+!~':~&-1'—e_-.=_r'.-t=rﬁc}ﬁ—ﬂt‘-rﬂﬁs‘—t-he--r'r‘mtrtl-t-}-ar'teffn when-the—



10

15

20

25

30

shutter has been rotated in response to rotation of the actuating lever, the  /

4
second section having a plurality of openings, or a mesh, formed therein to/allow

passage of an entrained dose of medicament through the mouthpiece whén
'

patient inhales. /

Vi
/
4
/
V4
38.  An inhaler comprising a housing defining a chamber to regeive a strip
having a plurality of blisters each containing a dose of mr:dicay«(mt for inhalation
by 2 user, an actuating lever, and a blister strip drive membgt rotatably mounted
in the chamber to sequentially move each blister into a h)/stcr' opening position,
wherein the blister strip drive member and the :wmati.;xﬁ; lever comprisc a drive
4
gear and a drive gear clement, respectively, that c:.;:cuéfcrntc to effect rotation of
F
the blister strip drive member in response to T'l‘)l}ii(m of the actuating lever, said
drive gear and drive gear element being disposp'e{i on the outside of the housing

remote from the chambet.

/

7
7 4

39.  An inhaler according to claim 3%, comprising a mouthpiece through which
a dosc of medicament can be inhaleg and a cap pivotally mounted on the

housing to cover the mouthpiece,

40.  An inhaler according fo claim 39, whetein the drive gear and drive gear

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

said cap.

/

/

/
/

41.  An inhaler,_:{(u.:m:r.{in;; to claim 40, whetein the housing has opposing side
/ . .

wall surfaces and the cap has portions that extend across tespective side wall

sutfaces, said/drive gear and drive gear element being disposed between one of

'l
said side \yﬁll sutfaces and one of said cap portions.
v
/

'

/

Fd
42. / Aninhaler according to claim 41, wherein the drive gear of the blister

sted] drive member includes a shaft that extends through an aperture in a side
/

“allsusface-of-the-housingfor-couphing-totheblisterstrip-drivewheel———
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43.  An inhaler according to claim 42, wherein the actuating lever comprises

/

an actuating button that extends across the outside of the housing between sai}}/
opposing side wall surfaces of the housing, and a plate-like portion extending

7
from each end of the actuating button across respective side wall surfaces,Om the
4

/

outside of the housing, beneath said cap portions. //

44,  Aninhaler according to claim 43, wherein each plate-like p}d’;r:on of the

actuating lever is pivotally mounted to a respective side wall supface of the
/
housing to pivotally mount the actuating lever to the outside/of the housing
y;

remote from the chamber. /

/

y

45.  An inhaler according to claim 40, cmnprisin?s( pietcing member that
pivots in response to rotation of the actuating .le:y.r. to puncture the lid of an

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

member has a drive cam element and the otlytr of the actuating lever and the

blister piercing member has a drive cam ;;/rﬂacc, the drive cam element and the
drive cam surface cooperating with car)h/other in response to rotation of the

4
actuating lever so that the blister pieyting element pivots to puncture the lid of

an aligned blister. /

/

46.  Aninhaler according ;:/_u claim 45, wherein the piercing member pivots
together with the mouthpjéce, the mouthpiece being pivotally mounted to the

/
housing such that the nfouthpiece pivots to puncture the lid of an aligned blister

in response to rotatign of the actuating lever.

/
S/

/

47.  An jnh::/i(—f';r according to claim 46, wherein the mouthpiece is pivotally

mounted to _vﬁe outside of the housing remote from the chamber.

/
/
r'(.
/

48. _rf’\/n inhalet according to claim 47, whetein the mouthpiece has petipheral
wally/extending from opposing edges that extend actoss respective side wall
m';-f-"faces on the outside of the housing remote from the chamber, said peripheral

‘9;.'\"ﬁ-l-!aﬂ---h(-‘-i—&‘tﬁ—}’**i—‘%ﬁ{‘ﬂ-i-l-j‘—H%f-)ﬁ-ﬁﬂ:t"—h-'r"&-&id-ﬁ-it{-é.‘ wall sorfrees-of the housinpto-

_/'
/



-_‘_'_,_.-"
pivotally mount the mouthpiece to the housing, one of she diive cam element
16

and deive cam surface being formed in one-oT said peripheral walls,
—

—
L

"

49,  An inbatetaccording to claim 48, the drive cam element and drive cam

weaffaceare disposed beneath-acap partion SE— —




