10

15

20

25

30

~26 -

Claims

1. An inhaler comprising a housing to receive a strip having a plurality of blisters, each blister
having a puncturable lid and containing a dose of medicament for inhalation by a user, a mouthpiece
mounted to the housing and through which a dose of medicament is inhaled by a user, a blister
piercing member mounted for rotation about a first axis and an actuating mechanism including an
actuating lever mounted for rotation about a second axis to sequentially move each blister into
alignment with the blister piercing member, wherein the actuating lever cooperates with the blister
piercing member so that the blister piercing member pivots about said first axis in response to rotation
of the actuating member from an initial position about the second axis to puncture the lid of an aligned
blister so an airflow through the 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 the mouthpiece, the inhaler further
comprising a cap and a coupling pivotally mounting the cap to the housing for rotation about a third axis,
the cap covering the mouthpiece in a closed position, wherein 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 space between the shell and the cap.

2. An inhaler according to claim 1, wherein the actuating lever comprises a button extending

from said plate and protruding out of said space to enable actuation of the actuating lever by a user.

3. An inhaler according to claim 1 or 2, wherein the actuating lever comprises an arcuately
shaped opening extending about the second axis, the coupling that pivotally mounts the cap to the
housing extending through said opening so that the coupling travels along the arcuately shaped

opening as the actuating lever pivots about the second axis.

4. An inhaler according to claim 3, wherein the cap and actuating lever include cooperating
means configured such that, when the cap is rotated from its open position back into its closed
position in which it covers the mouthpiece, the actuating lever is rotated rotate back into its initial

position.

5. An inhaler according to claim 4, wherein the cooperating means comprises a wall on the
actuating lever and a drive member depending from the cap towards the actuating lever, said wall

and drive member being positioned between the second and third axes such that the drive member
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engages the wall when the cap is rotated in a direction back into its closed position to rotate the

actuating member about the second axis back into its initial position.

6. An inhaler according to any of the preceding claims, comprising a detent mechanism including
a cantilevered arm on the actuating lever and a pawl on the 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 actuating

lever in position until the cap is closed.

7. An inhaler according to claim 6, wherein the cantilevered arm includes a kinked portion that

snaps over the pawl when the actuating lever is rotated towards the end portion of its stroke.
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Claims

1. An inhaler comprising a housing to receive a strip having a plurality/of
blisters, each blister having a puncturable lid and containing a dose of
medicament for inhalation by a user, a mouthpiece mounted to the !;_;'J'fnsing and
through which a dose of medicament is inhaled by a user, @ blister _.p.iercing
member mounted for rotation about a first axis and an actuating' mechanism
including an actuating lever mounted for rotation about 2 secédnd axis to
sequentially move each blister into alignment with the blistér piercing member,
wherein the actuating lever cooperates with the blister 15>_j'én'.mg member so that
the blistet pietcing member pivots about said first axid in response to rotation of
the actuating member from an initial position abouf the second axis to puncture
the lid of an aligned blister so an airflow througlf the blister is generated to
entrain the dose contained therein and carry lllr'_;..via the mouthpiece, into the
user’s airway when a user inhales through th':lr mouthpiece.

./"fl
2. An inhaler according to claim | / wherein the blister piercing member is
immovably attached to the moutl-;];ji-:cc and the mouthpiece is pivotally mounted
to the housing so that the moul'h-ﬁicce pivots, together with the blister pietcing
member, about said first axis __i:r'aJresponsc to rotation of the actuating lever about

the second axis.,

3. An inhaler accofding 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 miember pivots about said first axis relative to the mouthpiece, in

response to operation of the actuating lever.

4, A_m;inhaler according to any preceding claim, wherein the actuating lever
is pivut';ble in the same direction about the second axis to sequentially move
eacl 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

Linember-punctuses-the lid of an-aligned 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 axiy
through a first portion of its stroke moves a blister into alignment witl/'a blister
piercing member and, further rotation of the actuating lever about t_l-i& second
axis in the same direction, during a second portion of its stroke, ff;ﬁ'luscs rotation
of the blistet piercing member about the first axis so that the h_}iéter plercing

member punctures the lid of an aligned blister.

6. An inhaler according to claim 5, wherein the act Jr__,t'%:l.ing mechanism
includes a blister strip dtive wheel, wherein the actu:z,s_{ng lever is engaged with
said blister strip drive wheel during rotation of thq.-f'?;ctuating lever to rotate said
blister strip drive wheel and drive said strip.
7. An inhaler according to claim 6, Wh_c'fcin the blister sttip drive member
comprises a plurality of spokes exrendiqg"lfrom a hub, the spokes being spaced
from each other such that a spoke locates 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 t‘(:trjﬁztes, the blister strip drive member being
positioned relative to a wall sui:'.h that the distance between the hub and said wall
is less than the height of a blister cavity such that onward rotation of the wheel
causes 2 blister cavity to be at least partially squashed or sandwiched between the

hub and szid wall.

8. An inhaler according to claim 6 or 7, wherein the actuating mechanism is
configured such that the actuating lever and blister strip drive wheel disengage at
the end of thie first portion of the stroke so that the blister strip drive wheel
remains substantially stationary duting rotation of the actuating lever through

said segond portion of its stroke..

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

‘comprises a drive coupling member rotatable in response to rotation of the

actuating-lever-to-rotate-the-blister-strip-drive-wheel the blister-strip-drive wheel
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being rotatably mounted on said drive coupling member, whetein the actyiting
mechanism includes means to control rotation of the blister strip drive fheel
relative to rotation of the drive coupling member so that the blister 51’;-113 drive
wheel rotates together with the drive coupling member during the_,f'}rrx:_ portion
of the stroke of the actuating lever but not during the second }'uyr.uun of the

/

stroke of the actuating lever..

10.  Aninhaler according to claim 9, whetein said m c-;;ﬁ§ for controlling
rotation of the blister strip drive wheel is also con[’i_g_zmi'_?.d to inhibit rotation of
the blister strip drive wheel when the actuating levey/is rotated in the opposite
direction, _

11.  An inhaler according to claim 9 or :tls;_.i‘illzlx 10, wherein the drive coupling
member includes a drive gear rotatable migﬂthcr with the drive coupling member
and the actuating lever includes a drive g/ear segment that drivingly engages with
the drive gear member so that the dri_ﬁ?& geat rotates in response to rotation of
the actuating lever to rotate the dr_]_,.\?;: coupling member.

12. An inhaler according t(_)"';my of claims 9 to 11, wherein the means to
control rotation of the blistér strip drive wheel includes cooperating elements on

the drive coupling membér and on the housing.

13.  An inhaler ﬂ(ﬁ,ﬁﬁnﬁding to any of claims 4 to 12, when dependent on claim
2, whetein one of, fhe actuating lever and the mouthpiece has a drive cam
element and the other of the actuating lever and the mouthpiece has a drive cam
sutface, whepé;in the drive cam element cooperates with the drive cam surface so
that the n]_lﬁ';uiq)iecc pivots about said first axis in response to rotation of the

actuaring member about the second axis to puncture the lid of an aligned blister.

14,/ An inhaler according to any of claims 4 to 12, when dependent on claim

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

Leam-element-aad the other of the actuating lever and-the-blister piercing-member
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has a drive cam surface, wherein the drive cam element coopetates with the dfive
cam surface so that the blister piercing element pivots about said first axis in
response to rotation of the actuating member about the second axis to plncture

the lid of an aligned blister.

15.  An inhaler according to claim 13, wherein the cam groove'has an arcuately
shaped region having an axis that cotresponds to the second :1?(.15 about which
the actuating lever rotates such that, during said initial rotagion of the actuating
lever through its first portion of its stroke, the drive cam element slides along
said arcuately shaped region of the cam groove wit}u_u;f..causing rotation ot the

mouthpiece about the first axis.

16.  An inhaler according to claim 14, Wht-rg—ih the cam groove has an arcuately
shaped region having an axis that corres;-nn}::l's to the second axis about which
the actuating lever rotates such that, duti y{'g; said initial rotation of the actuating
lever through its first portion of its stl_‘yﬁ;c, the drive cam element slides aloag
said arcuately shaped region of the gam groove without causing rotation of the

blister pietcing member about the/first axis.

17.  An inhalet according ¢ claim 15, wherein the cam groove has a second
region shaped such that, __(_}ﬁrj ng further rotation of the actuating lever through its
second portion of its s_;r'lﬁkc, coopetation between the drive cam element and the
second region of thq_.-’if:am groove causes the mouthpiece to rotate together with
the actuating Ie\-'c_::-f";;o that the blister pietcing element punctures the lid of an
aligned blistet. /

18.  An/jnhaler according to claim 16, whetein the cam groove has a second
region :s;-ﬁ.aped such that, during furthet rotation of the actuating lever through its
scc.r:lmfl portion of its stroke, coopetation between the drive cam element and the

segond region of the cam groove causes the blister piercing element to totate

Sfogether with the actuating lever so that the blister piercing element punctutes

< the lid of an alipned blister,
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19.  An inhaler according to any preceding claim, comptrising a cap :rr-hli a
coupling pivotally mounting the cap to the housing for rotation abom_pt/a third
axis, the cap covering the mouthpiece in a closed position. |

20.  Aninhaler according to claim 19, wherein the ]1(".-u.‘iiﬂg,"é(;n‘1pl'i5(:5 a shell
and the actuating lever is mounted for rotation about the se."r:'.nnd axis on the shell
and includes a mounting plate that extends within a spn__(,‘é.between the shell and

the cap.

21, An inhaler according to claim 20, whetreiny/the actuating lever comprises a
button extending from said plate and protruding out of said space 10 enable

actuation of the actuating lever by a user.

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

actuating lever pivots about the second axis.

23,  Aninhaler according to claim 22, wherein the cap and actuating lever
include cooperating means configured such that, when the cap is rotated from its
open position back into its closed position in which it covers the mouthpiece,

the actuating lever is rotated rotate back into its initial position.

24, An'inhaler according to claim 23, wherein the cooperating means
comprises 2 wall on the actuating lever and a dtive member depending from the
cap towards the actuating lever, said wall and dtive member being positioned
berween the second and third axes such that the dtive member engages the wall
when the cap is rotated in a direction back into its closed position to rotate the

ectuating - member-ahout-the second-axis-back-into-s-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 pawl o the
shell, the arm being resiliently deformed by said pawl as the actuating it-v_y"f-.
reaches the end of the second portion of its stroke, to hold the actu:uiu"é lever in
position until the cap is closed.

26.  Aninhaler according to claim 25, wherein the carlliit‘.\!(:1_‘.;’.'a arm includes a
kinked portion that snaps over the pawl when the actuating ;lé"vcr is rotated

towards the end portion of its stroke.

27.  Aninhaler according to any preceding claim, _w'hcrein 2 wall is slidcably
mounted in the housing to divide it into unused nr){i used blister compartments.
28.  An inhaler according to claim 27, whc-}i;in the wall comprises a baffle
extending between opposing walls within t,h/c housing and an elongate foot
extending substantially at right-angles zr.ly'{ht baffle and being slideably received

within a recess in a wall of the housing,

29,  Aninhaler according to ck‘ihn 28, wherein the baffle is attached to a

central region of the foot.

30.  Aninhaler accordihg to claim 29, wherein the foot is widest at its ends
remote from the baffle’such that only the ends of said foot contact the walls of

said recess in the hotising,

31.  An jnh:_glijr comptising a housing to receive a strip having a plurality of
blisters, each! blister having a punctutable lid and containing a dose of
medicament for inhalation by a user, a mouthpiece pivotally mounted to the
housin{;;"and through which a dose of medicament is inhaled by a user and an
chttll_ﬂ'l"illg, mechanism including a lever operable to sequentially move each blister
jl}f{; alignment with 2 blister piercing member depending from the mouthpiece

Laid actuating lever also being operable-to-cause-the-mouthpiece to-pivot-so-that-
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the blister piercing member punctures the lid of an aligned blister so that, whed a
user inhales through the mouthpiece, an airflow through the blister is genergfed
1o entrain the dose contained therein and carry it, via the mouthpiece, intgd the

user’s airway.

32.  Aninhaler accotding to any of claims 2 to 31, comprising _:__r';;hutter having
a mouthpiece blocking element positioned such that it extends:_.n"crr »ss and blocks
passage through the mouthpiece, the shutter being pivotally_}ﬁounted to the
mouthpiece and configured to rotate in tesponse to rr;u;m:i;s’i; of the actuating
lever and the mouthpiece so that the blocking element _rc"a.tzztes into a position in
which the mouthpiece is unblocked when the {Ectz{ﬂ'(i}{é lever has reached the end

of its stroke and a blister is pietced. /

/

4
.”{J
33.  Aninhaler according to claim 32, whescin the shutter includes a cam
mechanism so that rotation of the mouthpicce causes the cam mechanism to

rotate the shutter about its axis of rotatj6n on the mouthpiece.

34.  Aninhaler according to claim 33, wherein the cam mechanism includes a
slot and a fixed cam pin received in the slot such that engagement between the
cam pin and slot fotces the shutter to rotate about its axis of rotation on the

mouthpiece as the mouthpjtce rotates about its axis in response to activation of

the actuating lever.

35.  Aninhaler according to claim 34, wherein the shutter comptrises an arm

and the mouthpi¢ce blocking element extends from one end of said arm.

36.  An inhaler according to any of claims 32 to 35, claim whetein the

mouthpigce blocking element is arcuate in shape.

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

blocking element comprises a first section that extends across and blocks the

Lmouthpiece-and-a-second section-that-exteinds-across the mouthpicce when the
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shutter has been rotated in response to rotation of the actuating lever, the,
second section having a plurality of openings, or a mesh, formed thereig to allow
passage of an entrained dose of medicament through the mouthpicceAvhen a

patient inhales.

/
/

38.  An inhaler comprising a housing defining a chamber u‘;"receive a strip
having a plurality of blisters each containing a dose of m (;d,'}ﬁlmnent for inhalation
by 2 user, an actuating lever, and 2 blister strip drive megﬁncr rotatably mounted
in the chamber to sequentially move each blister into _;r"'.h]j.st::r opening position,
wherein the blister strip drive member and the ac n;a‘%i.n_s_g levet comprise a drive
gear and a drive gear clement, respectively, that 5_;!§<.3|»c.:::11c to effect rotation of
the blister strip drive member in response to J;t_‘)';::trion of the actuating lever, said
drive gear and drive gear element being disp{:sed on the outside of the housing

remote from the chamber.

39.  An inhaler according to clainy38, comprising 2 mouthpiece through which
a dose of medicament can be inhgled and 2 cap pivotally mounted on the

housing to cover the mouthpiece.

40.  An inhaler accordiffp to claim 39, wherein the drive gear and drive gear
element are disposed bgtween the housing and the cap so as to be enclosed by

said cap.

41.  An inhalér according 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

said sidé wall sutfaces and one of said cap portions.

42 " Aninhaler according to claim 41, wherein the drive gear of the blister

Atrip drive member includes a shaft that extends through an aperture in a side

Lewall sucface of the housing; for-coupling-to-the blisterstrip deivewheel.



oy

10

15

20

25

30

43.  Aninhaler according to claim 42, wherein the actuating lever c:_mr:,rii':.ises
an actuating button that extends across the outside of the housing br-..\xf'lwn said
opposing side wall surfaces of the housing, and a plate-like portion gktending
from each end of the actuating button across respective side wall ;ﬂlfll rfaces on the

outside of the housing, beneath said cap portions,

/

F

44.  Aninhaler according to claim 43, wherein each pla 1.§;rf'iilw pottion of the
actuating lever is pivotally mounted to a respective side :;J%Itl] surface of the
housing to pivotally mount the actuating lever to the (I._\({tsuie of the housing
remote from the chamber. '

/

/

45.  Aninhaler according to claim 40, C(}l‘l'lpl:_l’g'ing a piercing member that
pivots in response to rotation of the a.cmmin_g'l.lever to puncture the lid of an
aligned blister, wherein one of the actuatinrgfllever and the blister piercing
member has a drive cam element and 1he/ other of the actuating lever and the
blister piercing member has a drive c::}n’; surface, the drive cam element and the
drive cam sutface cooperating with ¢ach other in response to rotation of the
actuating lever so that the blister{,ﬁicrclng element pivots to puncture the lid of

/

an aligned blister.

46.  An inhaler accordipg to claim 45, wherein the piercing member pivots
together with the mouthpicce, the mouthpicce being pivotally mounted to the
housing such that the/mouthpiece pivots to punctute the lid of an aligned blister

in response to rotation of the actuating lever.

47.  An inh#ler according to claim 46, wherein the mouthpiece is pivotally
mounted to/the outside of the housing remote from the chamber.

48.  An inhaler according to claim 47, wherein the mouthpiece has peripheral
wﬂll;a-'é.:nending from opposing edges that extend actoss respective side wall
sugfaces on the outside of the housing remote from the chamber, said peripheral

/
alls-beinp pivotally-miounted-to-said-side-wall surfaces-of the housingte



pivotally mount the mouthpiece to the housing, one ofth@ drive cam element
and drive cam surface being formed in onc 6f said peripheral walls.
49, An istrler according to claim 48, the drive cam element and drive cam

F—Hurfeee-are-disposed-beneath-a-cap-portion. =



