
Inhaler Description The present invention relates to an inhalation device for oral or nasal delivery of
medicament in powdered form. The invention also relates to an inhaler containing a strip of blisters
each having a puncturable lid and containing a dose of medicament for inhalation by a user of the
device according to the invention and, to a method of using such a device. Oral or nasal delivery of a
medicament using an inhalation device is a particularly 10attractive method of drug administration as
these devices are relatively easy for a patient to use discreetly and in public. As well as delivering
medicament to treat local diseases of the airway and other respiratory problems, they have more
recently also been used to deliver drugs to the bloodstream via the lungs thereby avoiding the need for
hypodermic injections. 13 In one type of conventional metered dose inhalation device, the powdered
medicament is held in a reservoir within a dispensing device that is operable to measure out and
dispense a predetermined amount of powder for each dose. However, these devices suffer from poor
dose metering capability especially when  20the size of the dose is relatively small as it is difficult to
accurately measure out small amounts of dry powder in such a device. It is also difficult to protect the
drug from the ingress of moisture and to seal it from the atmosphere until it is required for
administration to a patient. 25It is common for dry powder formulations to be pre-packaged in
individual doses, usually in the form of capsules or blisters which each contain a single dose of the
powder which has been accurately and consistently measured. A blister is generally cold formed from
a ductile foil laminate or a plastics material and includes a punctutable lid which is permanently
heat-sealed around the periphery of the blister 30during manufacture and after introduction of the dose
into the blister. A foil blister is preferred over capsules as each dose is protected from the ingress of
water and 



penetration of gases such as oxygen in addition to being shielded from light and UV radiation all of
which can have a detrimental effect on the delivery characteristics of the inhaler if a dose becomes
exposed to them. Therefore, a blister offers excellent environmental protection to each individual chug
dose. Inhalation devices that receive a blister pack comprising a number of blisters each of which
contain a pre-metered and individually packaged dose of the drug to be delivered are known.
Actuation of the device causes a mechanism to open a blister so that when the patient inhales, air is
drawn through the blister entraining the dose 10therein that is then carried out of the blister through
the device and via the patient's airway down into the lungs. It is advantageous for the inhaler to be
capable of holding a number of doses to enable it to be used repeatedly over a period of time without
the requitement to 13open and/or insert a blister into the device each time it is used. Therefore, many
conventional devices include means for storing a number of blisters each containing an individual dose
of medicament. When a dose is to be inhaled, an indexing mechanism moves a previously emptied
blister away from the opening mechanism so that a fresh one is moved into a position ready to be
opened for inhalation of its 20contents. A problem with conventional inhalation devices is that they are
relatively large, heavy and difficult to operate. Despite their large size, many of them only have
sufficient capacity to hold a relatively small nurabnr of doses before the device must 25be opened and
a fresh set of blisters mounted therein. Although it may be possible to increase the number of blisters
by making them smaller, this can only be achieved at the expense of reducing the dose payload or
capacity of each blister. This is particularly disadvantageous when the device is to be used to deliver
for example newer, less potent drugs where each blister must be able to hold a payload of
Josomewhere in the region of 10-20rng of the drug.  



making them difficult and time consuming to assemble as well as being expensive to manufacture and
purchase. A conventional inhalation device of the type described above is known from US 54,811,
731. This device is configured to receive a disc-shaped dose storage blister pack in which the doses
are arranged in a generally circular pattern. A plunger is provided which moves in response to the
actuation of a lever to puncture a blister disposed beneath it to enable the dose to be inhaled from the
punctured blister. The device also includes a separate indexing device operable to rotate the disc so
as to 10move a fresh blister to a puncturable position. A significant problem with this device is that the
number of doses is severely limited. As can be seen from the device shown in the Figures, it is
capable of receiving only eight doses at a time so frequent replacement of the disc is necessary.
Although it will he appreciated that the disc can be made larger to accommodate a larger number of
blisters, this would result in a significant increase in the overall size of the device making it very bulky.
It is also notable that the piercing and indexing steps ate controlled entirely independently of each
other making the device significantly harder to use and increasing the number of components forming
the device. 20 Another known inhalation device is described in US 6,032,666. Although this device
receives a strip of blisters, it has a very complicated construction with numerous components making it
hard to assemble and operate. It is limited by the fact that access to the dose contained in each blister
is obtained by peeling the lid off it rather than by piercing it. Therefore, the device has a complicated
mechanism for peeling the lid from the blister including a take-up spool for the peeled lid strip and a
complex clutch arrangement to ensure that the same length of lid is peeled from the strip each time the
device is used as more and more of the lid strip is wound around the take-up spool. These
components, together with the requitement to store the peeled lid within the device, increases its
complexity and overall size as 30well as making it harder to re-fill with a fresh strip of blisters. It will
also be appreciated that this device can only be used with a strip of blisters in which the lid is peclably
attached to the blister. Not only does this require a suitable adhesive, it also reduces the barrier to
moisture and other environmental contaminants.  The present invention seeks to provide an inhalation
device that overcomes or substantially alleviates the problems with conventional inhalation devices of
the type discussed above. In particular, the invention seeks to provide a device having a 5significantly
simpler construction than known devices that is capable of storing a relatively large number of blisters
that are also capable of containing a large payload 



without any significant increase in the overall size of the device. The inhalation device of the present
invention should also be much easier to make, assemble and operate as well as being cheaper to
manufacture. 10 According to the invention, there is provided an inhaler comprising a housing to
receive a plurality of blisters each having a punctutable lid and containing a dose of medicament for
inhalation by a user, a mouthpiece through which a dose of medicament is inhaled by a user and, an
actuator operable to sequentially move each isblister into alignment with a blister piercing member,
said actuator also being operable to cause the blister piercing member to puncture the lid of a blister
such that, when a user inhales through the mouthpiece, an airflow through the blister is generated to
entrain the dose contained therein and carry it out of the blister and via the mouthpiece into the user's
airway. 20 In a preferred embodiment, the actuator is pivotally mounted to the housing and may
comprise an arm which may be pivotally mounted to the housing at one end. The blister piercing
member may comprise a pair of piercing heads depending from one side of said arm positioned so as
to extend through the aperture in the housing 25in a closed position, in which the arm lies substantially
against the housing, to pierce the lid of a blister aligned with the aperture. Each piercing head may
preferably comprise a primary cutting element and a pair of secondary cutting elements extending
laterally across each end of the primary 30cutting element. Conveniently, the primary cutting element
and the secondary cutting elements each have a pointed tip, the tip of the primary cutting element
extending beyond the tips of each of the secondary cutting elements. ideally, the secondary cutting
elements are parallel to each other and extend at right angles to  -5 the primary cutting element,
although the secondary elements need not be parallel and could extend from the primary cutting
element at any convenient angle. In a preferred embodiment, an opening is formed in the arm in the
vicinity of each 5piercing head, at least one of said openings forming an airflow inlet into a blister 



and, at least one other of said openings forming an airflow outlet from a blister. Conveniently, the
secondary cutting elements upstand from the edge or periphery of said opening in the arm and the
primary cutting element extends across the opening and joins each of the secondary cutting elements
together. 10 Advantageously, the mouthpiece is on the arm and extends in a direction opposite to the
direction in which the piercing heads extend, the openings in the arm being in communication with the
inside of the mouthpiece. In one embodiment, the mouthpiece, the arm and the piercing heads are
integrally formed, although the 15 piercing heads may also be formed on a separate piercing module
that is removably mountable on the arm or is at least separately attachable to the arm during
manufacture. The mouthpiece preferably includes a primary chamber having an outside air inlet in 20
communication, via the primary chamber, with the or each airflow inlet opening in the arm and, a
secondary chamber in communication with the or each airflow outlet opening in said arm such that,
when a user inhales through the mouthpiece, air is drawn through the or each airflow inlet opening into
the blister via the outside air inlet and the primary chamber to entrain the dose in the airflow, said
entrained dose passing through the or each airflow outlet openings into the secondary chamber of the
mouthpiece from where it is carried into the user's airway. A partitioning wall may separate the primary
and secondary chambers within the mouthpiece and at least one air bypass aperture may extend
through the partitioning 30 wall to communicate the primary chamber with the secondary chamber, As
air can pass directly from the primary to the secondary chambers when a user inhales, in addition to
passing through the blister, the effort required to inhale through the mouthpiece is reduced.  6 The or
each bypass aperture may he configured such that the airflow from the primary chamber into the
secondary chamber through the or each bypass aperture and the airflow from the or each airflow outlet
openings meet substantially at right angles to each other. As the flows meet at an angle, the degree of
turbulence is increased which assists in the &agglomeration of the dose and the creation of an
inhalable aerosol. In a preferred embodiment the inhaler includes an indexing mechanism including an
10 indexing member that moves so as to move a blister into alignment with the blister piercing
member. Most preferably, the indexing member is a wheel which rotates so as to move a blister into
alignment with the blister piercing member. However, it is also envisaged that other arrangements are
possible such as, for example, a mechanism that incorporates a sliding or reciprocating member. 15 In
a preferred embodiment, the inhaler is configured so that indexing of the blister strip occurs when the
actuator is pivoted in one direction and piercing of a blister occurs when it is rotated in the opposite
direction. However, the device can also be configured so that the indexing wheel rotates, to move a
blister into alignment with 



20said blister piercing member., in response to rotation of the actuator with respect to the housing in
one direction, movement of the actuator in the same direction also being operable to puncture the lid
of a blister aligned with the blister piercing member. 25 Preferably the indexing wheel and the actuator
include co-operating means thereon that engages when the actuator is rotated in one direction to
cause rotation of the indexing wheel      In one embodiment, the cooperating means comprise a set of
ratchet teeth on the 30indexing wheel and a drive pawl on the actuator.  In one embodiment said
means comprises a first resiliently defartnable anti-rotation pawl on the housing that extends into one
of said recesses in the indexing wheel, the actuator including means for deflecting the first anti-rotation
pawl from the 5recess to permit rotation of the indexing wheel, when the drive pawl engages with the
ratchet teeth. The actuator may include a drive plate and the means on the actuator for deflecting the
first anti-rotation pawl comprises a release pin upstanding from the drive plate 10that engages with
and resiliently deflects the pawl out of the recess to allow rotation of the indexing wheel. The inhaler
may also comprise a second resiliently deformable anti-rotation pawl on the housing and a cam
member on the actuator, the cam member engaging wit' 15 cam surface on the second anti-rotation
pawl when the first anti-rotation pawl is deflected out of a recess to prevent rotation of the indexing
wheel through mote than a predetermined angle. The inhaler may include a cap attached to the
housing pivotable between a closed 



20 position in which it covers the actuator and mouthpiece and an open position in which the actuator
and mouthpiece are revealed to enable a user to inhale through the mouthpiece. In another
embodiment of the invention, the indexing wheel rotates to move a blister into alignment with the
blister piercing member in response to rotation of the cap with respect to the housing from the open to
the closed position. This embodiment simplifies the operation of the device even further by providing
that the piercing and indexing steps are performed in response to opening and closing of the cap that
locates over the mouthpiece. 30 Preferably, the cap and the actuator include co-operating means to
couple the actuator to the cap such that the actuator rotates relative to the housing in response to
rotation of the cap between the open and closed positions  - 8 - The cooperating means may comprise
a cam guide slot on the cap and a cam follower on the actuator slideably located within the cam guide
slot. Ideally, the cam guide slot is shaped such that when the cap is rotated from its closed to its open
5position, the cam follower travels along the cam guide slot to rotate the actuator and cause the blister
piercing member to pierce a blister aligned therewith the aperture and, when the cap is rotated from its
open to its closed position, the cam travels back along the cam guide slot to cause the actuator to
rotate in the opposite direction and withdraw the piercing member from the blister. Furthermore, the
cam  10 guide slot may be configured so that the actuator does not rotate until towards the end of the
movement of the cap from its closed to its open position and rotates at the beginning of the movement
of the cap from its open to its closed position. In a preferred arrangement, the indexing wheel and the
cap each include a toothed gear member mounted thereon engaged such that rotation of the cap
between the open and closed positions causes rotation of the gear member on the indexing wheel. A
clutch member preferably couples the gear member on the indexing wheel to the 20 indexing wheel
such that the indexing wheel rotates together with the gear member coupled thereto when the cap is
rotated from the open to the closed position to move a subsequent blister into alignment with the
blister piercing member. The housing advantageously includes a chamber to receive used blisters.
The 25 chamber may be covered by a lid attached to the housing which is openable to 



facilitate removal of a portion of used blisters from the blisters remaining in the device. In one
embodiment, a separating element is mounted on the housing, which is 30operable to enable
detachment of said portion of used blisters. The separating element preferably includes a resilient
blister grip that is operable to press a blister strip against the housing to facilitate separation of said
portion from said remaining blisters.  9 - The inhaler according to the invention may also incorporate a
coiled strip of blisters, each having a puncturable lid and containing a dose of medicament for
inhalation by a user, located in the housing. 5 According to the invention, there is also provided a
method of using an inhaler according to the invention including the step of rotating the actuator to
move a blister into alignment with a blister piercing member in the housing and to puncture the lid of a
blister aligned with the blister piercing member and inhaling through the mouthpiece to generate an
airflow through the blister to entrain the dose contained therein and carry it through the aperture and
via the mouthpiece into the user's airway. The step of rotating the actuator may include the step of
rotating it in a first 15direction to puncture the lid of a blister aligned with the blister piercing member
and, once the inhalation step is complete, rotating it in a second direction to move a subsequent blister
into alignment with the blister piercing member in the housing. Additionally, the step of rotating the
actuator may comprise the step of rotating a cap coupled to the actuator. 20 According to another
aspect of the invention, there is provided an inhaler comprising a housing to receive a blister having a
puncturable lid and containing a dose of medicament for inhalation by a user, the device comprising a
piercing head for puncturing the lid of a blister so that the dose contained therein can be inhaled 23 by
the user from the blister through the device, wherein the piercing head comprises a primary cutting
element which is configured to cut, as the piercing head enters the blister, a first linear slit in the lid
and, secondary cutting elements extending laterally from the primary cutting element which are
configured to cut, as the piercing head continues to enter the blister, second linear slits that extend
across each end of the 



30first linear slit formed by the primary cutting element, the primary and secondary cutting elements
together forming a pair of flaps in the lid which are folded aside by the piercing head upon further entry
of the piercing head into the blister.  The inhaler may be capable of receiving just a single blister.
However, in a preferred embodiment, it receives a strip of blisters each containing a dose of
medicament. In this case, the inhaler may include a blister strip indexing mechanism, such as those
described with reference to other embodiments of the invention, which is operable to cause the blister
strip to sequentially index the blisters into a position in which each blister will be pierced by the
piercing head. In a preferred embodiment, the piercing head comprises a pair of secondary cutting
elements. The secondary cutting elements may be spaced from each other and the 10 primary cutting
element is mounted on and extends between said pair of secondary cutting elements.    Preferably, the
primary cutting element is formed from a blade, the plane of the blade lying substantially at right
angles to a plane occupied by the lid of a blister, 75 which is located in the inhaler in a position ready
for piercing The primary cutting element advantageously has a sharpened edge for cutting the first
linear slit in the lid of the blister. The edge may taper towards a pointed tip which may be located
midway between the secondary cutting elements. 20 The secondary piercing elements are positioned
so that they each extend laterally across either end of the primary piercing element. Each of the
secondary piercing elements may be formed from a blade, the plane of 25the blade lying substantially
at right angles to the plane of the blade forming the primary piercing element and at tight angles to the
lid of a blister located in a piercing position. As with the primary piercing element, each of the
secondary piercing elements may have a sharpened edge to cut the second linear slits in the lid of a
blister. .30 The edge of each of the secondary piercing elements taper to a pointed tip. In a preferred
embodiment, the pointed tip of each of the secondary piercing  



elementsthe plane occupied by the primary piercing element. Conveniently, the pointed tip of each of
the secondary piercing elements lie at the same height as the primary piercing element at the point at
which the primary 5piercing element and secondary piercing element meet each other. In another
embodiment, the primary cutting element divides each secondary cutting element into first and second
cutting members that extend laterally from opposite sides of the primary cutting element. Preferably,
the first and second cutting members converge towards each other at an angle and the primary cutting
element upstands from the top of the secondary cutting members from a point on each secondary
cutting element at which the first and second cutting members meet. The secondary cutting elements
may be angled inwardly towards each other to assist in the formation and folding of the flaps in the lid
of the blister as the piercing head enters the blister. 20The inhaler preferably comprises a pair of
piercing  heads upstanding from a piercing member. Preferably, the pary and secondary cutting
elements are integrally moulded in one piece. 25 In a preferred embodiment, the secondary cutting
elements extend laterally from the primary cutting element at an angle of 90 degrees to the primary
cutting element. However, it is also envisaged that the secondary cutting elements may extend
laterally from the primary cutting element at an angle of less than, or more than,90 30degrees. The
primary cutting element preferably divides each of the secondary cutting elements into secondary
cutting members that extend laterally from the primary  cutting element by different distances so that
the flap cut in the lid of a blister by 



the secondary cutting members extending laterally from one side of the ;primary cutting element is of a
different size to the flap cut in the blister by the secondary cutting members that extend laterally from
the other side of the primary cutting 5 member. According to any of the embodiments of the invention,
the piercing member may comprise a discrete piercing module which is moulded separately and then
subsequently attached to the actuator either permanently during assembly or so that 70 it may be
removed from the actuator by the user for replacement, if necessary. The piercing module
conveniently comprises a main body portion with first and second piercing heads upstanding
therefrom. Preferably, an air inlet and an air outlet aperture extends through the main body portion of
the piercing module, one of the piercing heads depending from the periphery of the air inlet and
extending over the air inlet and the other piercing head depending from the periphery of the air outlet
and extending over the air outlet.    The main body portion may include a recessed region around the
air inlet, the 20piercing head. depending from the periphery of the air inlet from the recessed region.
The air outlet aperture is preferably in communication with an air outlet tube extending from the main
body in an opposite direction to the piercing head extending from the periphery of the air outlet
aperture in a preferred embodiment, the air outlet tube comprises axially extending ridges formed on
its outer surface, which locate the piercing head within a walled recess in the mouthpiece. 30 A space
formed between the ridges and the walled recess advantageously oomph e. a bypass air conduit for
the direct flow of air into the mouthpiece from outside when a patient inhales through the mouthpiece.
- 13 - In a preferred embodiment, the indexing mechanism comprises a blister strip locator chassis
defining a path for the strip of blisters past the aperture in the housing. 



5 Preferably, a resiliently deformable arm extends from the blister strip locator chassis and the
indexing mechanism comprises an indexing wheel totatably mounted to the free end of the resiliently
deformable arm over which a strip of blisters is passed. 10 The indexing wheel may comprise a set of
spokes and the actuator includes a drive tooth engag,eable with a first spoke when the actuator is
pivoted relative to the housing into an open position to cause the indexing wheel to rotate together with
the actuator to index the blister strip. 15Preferably the inhaler includes an anti-rotation ramp on the
housing which is engaged by another spoke of the indexing wheel when the indexing wheel rotates
thereby causing the arm to deform to allow said spoke to clear the anti-rotation ramp, the arm
returning to its undeforined state once the spoke has cleared the ramp, thereby preventing rotation of
the indexing wheel in the opposite direction. 20 Preferably, the drive tooth on the actuator is shaped so
that, when the actuator is rotated in the opposite direction from its open into its closed position, the
drive tooth slides over the top of the preceding spoke of the indexing wheel. 25Conveniently, the edge
of each spoke is shaped to allow the drive tooth to pass over it when the actuator is pivoted from its
open into its closed position. In one embodiment, a location ramp may be positioned adjacent to but
spaced from the anti-rotation ramp. In this case, the drive tooth may be operable to cause the 30arm
to resiliently deform as the drive tooth slides over the top of the spoke to cause another spoke of the
indexing wheel to extend into the space between the anti-rotation and location ramps and prevent
rotation of the indexing wheel in either direction.  - 14 Embodiment, of the invention will now be
described, by way of example only, with reference to the accompanying drawings, in which:-
FIGURE 1 is a perspective view of an inhaler according to an embodiment the 5invention; 



FIGURE 2 is a perspective view of the inhaler illustrated in Figure 1 with the cap open to reveal the
mouthpiece and the actuator in a closed position; FIGURE 3 is a perspective view of the inhaler
illustrated in Figure 2 with the actuator in an open position; 10FIGURE 4 is a perspective view of the
inhaler shown in Figure 1 with used blister chamber cover open; FIGURE 5 is an exploded perspective
view of the inhaler illustrated in Figures 1 to 4 also showing a coiled strip of blisters used with the
device according to the invention; 15FIGURE 6 is a rear cross-sectional view of the inhaler illustrated
in Figures 1 to 5 with the actuator shown separately; FIGURE 7 is a front cross-sectional view of the
inhaler illustrated in Figure 6 in which the actuator is pivotally mounted to the housing; FIGURE 8A and
8B shows the configuration of the piercing elements on the 20actuator and a small portion of a strip of
blisters to illustrate the type of cut made therein by the piercing elements, respectively; FIGURE 9 is a
side sectional view of the mouthpiece and actuator during from a blister;   FIGURE 10A. to 10C show a
series of front cross-sectional views of the inhaler 25according to the invention with a blister strip
located therein to show the path of used blisters from the housing; FIGURE 11 is an exploded side
cross-sectional view of an inhaler according to another embodiment of the invention; FIGURE 12A and
128 are side cross-sectional views of the inhaler according to the 30second embodiment with the cap
in the closed and open positions respectively; 



FIGURE 13 shows a short portion of a strip of blisters for use in the inhaler according to any
embodiment of the invention; FIGURE 14A and 1413 are perspective views of another embodiment of
inhaler  according to the present invention; FIGURE 15A and 15B show a side cross-sectional view of
the inhaler illustrated in Figure 14A and 14B with the actuator in a closed and open position
respectively. FIGURE 16 is another side cross-sectional view of the inhaler shown in Figure 14A. and
14B; FIGURE 17 is a side sectional view of the mouthpiece and actuator during inhalation from a
blister; FIGURE 18 'shows an alternative configuration of piercing elements on the actuator according
to any embodiment of the invention, and 10FIGURE 19A shows the airflow into the blister using the
piercing elements of Figure 8A and Figure 1.9B shows the airflow into the blister using the piercing
Clement of Figure 18.   FIGURE 20 illustrates a perspective view of another embodiment of inhaler
according to the present invention with the cap open and the actuator in the closed 15position in which
it lies against the housing of the inhales; FIGURE 21 illustrates a perspective view of the inhaler shown
in Figure 20 but after the actuator has been pivoted with respect to the body into an open position;
FIGURE 22 illustrates another perspective view of the inhaler shown in Figures 20 and 21 with a strip
of used blisters protruding from the housing and a used blister 20door in an open position; FIGURE 23
illustrates a side view of the inhaler shown in Figures 20 to 22 with one half of the housing omitted so
that the internal components are visible together with a coiled strip of blisters located in the housing,
the actuator is shown detached from the housing and the used blister cover is omitted altogether for
clarity; 25FIGUR.E 24 illustrates a partially exploded perspective view of the inhaler shown in Figures
20 to 23; 



FIGURE 25 illustrates a fully exploded perspective view of the inhaler shown in Haute 24; FIGURE
26A to 26E each illustrate an enlarged portion of the inhaler shown in 30Figure 23 and show the
various positions of the indexing wheel during operation of the device; FIGURE 27 illustrates a
perspective view of a piercing head module primarily intended for use with the embodiment described
with reference to Figures 20 to 27  16 - but which may also be used with any of the previously
illustrated embodiment'', FIGURE 27A illustrates a side view of the piercing head module shown in
Figure 27;      FIGURE 27B illustrates an end view of the piercing head module shown in Figure 327
and 27k; FIGURE 28 illustrates a perspective view of the actuator used with the embodiment shown in
Figures 20 to 26 with the piercing head module of Figure 27 mounted thereto;      FIGURE 29 is a side
sectional view to show the passage of air through the piercing 10 head module of Figure 27, and
FIGURE 30 is a side view of an inhaler having an endless loop drive according to another embodiment
of the invention with on half of the housing removed to reveal the internal components. 75 A first
embodiment of the inhaler according to the invention will be described with reference to Figures 1 to
10. This embodiment provides a simple, easy to use inhalation device that indexes and pierces a
blister using the same actuator. Furthermore, the actuator both indexes and pierces a blister during the
same stroke or direction of rotation of the actuator. 20 



Referring now to the drawings, there is shown in Figure 1 an inhaler 1 according to a first embodiment
of the invention comprising a housing 2 to which is pivotally mounted an actuator 3. A cap 4 is
integrally hinged to the top edge of the housing 2 and is pivotabie between a closed position, as shown
in Figure 1, to an open position, as shown in Figure 2, to gain access to a mouthpiece 5 integrally
formed with and upstanding from the actuator 3. The cap 4 completely covers and protects the
mouthpiece 5 when closed and prevents contamination thereof or the possible ingress of dirt into the
housing 2 which could otherwise be inhaled when the device is used. 30 The inhaler 1 is intended for
use with a strip 6 of moisture proof blisters (set Figure 13) each containing a pre-measured dose of
powdered medicament for inhalation. Each blister Pa in the strip 6 comprises a generally
hemispherically shaped pocket  (lb and a flat puncrurable lid Gc permanently heat sealed to the pocket
GU to hermetically seal the dose therein. The strip 6 is preferably manufactured from foil laminate or a
combination of foil laminate, such as aluminium, and plastics material. 5In a preferred embodiment the
blisters consist of a base and a lid. The base material is a laminate comprising a polymer layer in
contact with the drug, a soft tempered aluminium layer and an external polymer layer. The aluminium
provides the moisture and oxygen barrier, whilst the polymer provides a relatively inert layer in contact
with the drug. Soft tempered aluminium is ductile so that it can be "cold 10formed" into a blister shape.
It is typically 45tim thick. The outer polymer layer provides additional toughness to the laminate. The
lid material is a piercable laminate comprising a heat seal lacquer, a hard rolled aluminium layer
(typically 20- 3Qum thick) and an external lacquer layer. The heat seal lacquer bonds to the polymer
layer of the base foil laminate during heat sealing. Materials for the 15polymer layer in contact with the
drug include poly vinyl chloride (PVC), polypropylene (PP) and polyethylene (PE). In the case of PE,
the heat seal lacquer on the foil lid is replaced with a further layer of PE. On heat-sealing, the two
layers of PE melt and weld to each other. The external polymer layer on the base foil is typically
oriented polyamide (oPA). 20 The actuator 3 comprises a lever arm 7 having one end pivotally
mounted to the housing 2 to enable it to rotate from a closed position shown in FigMes 1, 2 and 4 into
an open position shown in Figure 3. As can be seen from Figure 3, the housing 2 has an aperture 8
therein to receive a piercing member comprising a pair of 2.5piercing heads 9 that extend from the
lever arm 7 when the actuator 3 is in a closed position and penetrate the lid 6c of a blister located
within the housing 2 immediately behind the aperture 8. 



The shape of the piercing heads 9 will now be described with reference to Figure  30 8A. This is
important because the openings that are made in the lid 6c of a blister Ga must be of a sufficient
cross-sectional area and shape to promote the free-flow of air through the blister 6a and to ensure that
all of the internal volume of the blister Ga is swept by the airflow and consequently that all, or
substantially all, of the dose  is entrained and carried out of the blister 6a. Each piercing head 9
comprises a generally "B" shaped element having a flat blade-like central tooth or primary cutting
element 10 and a pair of fiat blade-like end teeth or secondary cutting elements 11 extending laterally
across each end of the primary piercing element 10. 5Each of the primary and secondary cutting
elements 10,11 taper to a pointed tip, The pointed tip 10a of the primary cutting element 10 may be
located in its centre i.e. midway between the secondary cutting elements 11. However, it may be
advantageous to form the primary cutting element 10 so that its pointed tip 10a is closer to one of the
secondary piercing elements 11 than the other secondary 10cutting element 11, for example in order
to facilitate correct piercing when the angle of approach of the piercing heads 9 is not normal to the
foil. The height of each of the secondary cutting elements 11 is such that the pointed tips 11 a of the
secondary cutting elements 11 are at the same height as the edges of the primary cutting element 10
where dm primary and secondary cutting elements 10,11 meet each 15other. The pointed tip 10a of
the primary cutting element 10a is therefore above the pointed tip Ha of each of the secondary cutting
elements 11 so that the primary cutting element 10 slits, or has at least initiated, the first linear slit in
the blister before either of the secondary cutting elements 11 begin to cut the second linear slits in the
blister. The top edges of each primary and secondary cutting 20elements10,11 are sharpened to
enable them to easily penetrate and cut the lid 6c of a blister Ga. As can be seen in Figure 8A, the
secondary cutting elements ii of each piercing head 9 upstand from opposite edges of an aperture 12
in the lever arm 7 to enable the flow of air through the arm 7 into and out of the blister 6b via the holes
made in the lid 6c of the blister 6b with the piercing members 9. The primary cutting element 10 is
attached to, arid is supported between, each of the secondary cutting elements 11 and the primary
cutting element extends across the aperture 12 and so is not attached directly to the lever arm 7.
Figure 8B illustrates a short section of a strip 6 of blisters Ga to show the shape and size of the
openings that each of the piercing elements 9 described with reference to Figure SA cut in the lid 6c of
a blister 65. The primary cutting elements 10 penetrate  



- 19 - the lid 6c first (point A in Figure 813) and, as they enter the blister 6a, two linear cuts or slits are
made by each of them, as indicated by arrows "B". As the piercing head further enters the blister, the
secondary cutting elements 11 penetrate the blister 6a and further linear cuts are made at each end of
the linear cuts 5 perpendicular to the first linear cut formed by the primary piercing element 10, as
indicated by arrows "C". These cuts have the effect of creating flaps 12a that are folded back into the
blister Ga as the piercing head 9 enters further into the blister. These piercing heads 9 are capable of
forming openings that extend to over 30 to 50% of the surface area of a lid Gc of a blister 6a. For
example, in the embodiment toof Figure 27, the blister lid area is 67rniri2 and the piercers open an
area of 29mm2 which is equivalent to 43% of the surface area of the lid. As shown in Figure 4, a cover
13 is pivotally attached to the side of the housing 2 and encloses a space to receive used blisters 6d
that are fed into said space through 15 a slot 14 in the wall of the housing 2. The space within the
covet 13 is large enough to accommodate only a few used blisters 6d therein and so a resiliently
flexible blister grip 15 extends from the housing 2 and facilitates removal of some of the used blisters
6d from the blisters 6 that remain in the housing 2. To remove a section of used blisters 6d, the blister
grip 15 is pressed against the strip 6 to 20sandwich it between the blister grip 15 and the sidewall of
the housing 2. The visible section of used blisters Od can then be grasped in the hand, torn off and
discarded without inadvertently placing undue force on the remaining part of the blister strip 6 that
would tend to pull it out of the housing 2. Figures 10A to 10C show three front cross-sectional views
through the inhaler 1. In Figure 10A, there 25are no empty blisters 6d protruding through the slot 14. In
Figure 10B, the device has been activated twice mote and so two empty blisters 6d have now passed
through the slot 14. In Figure 10C, the blister grip 15 has been pressed against the housing 2 in the
direction of arrow "A" to enable the two empty blisters 6c1 to be detached by pulling them in the
direction of arrow "B". 30 It will be appreciated that a covet 13 is not essential and the used blisters 6d
may be removed as soon as they emerge from the aperture 14 in the wali of the housing 2. In another
embodiment, the inhaler I may be provided with a cutting implement 



- 20 - (not shown) such as a blade or serrations against which the section of used blisters 6d to be
removed may be pressed to facilitate their detachment. In a preferred arrangement, a blade may he
mounted to and extend from the blister grip 15 so that when it is pressed against the housing 2 it cuts
the strip 6d located between the 5blister grip 15 and the housing 2. In yet another embodiment, the
inhaler I may incorporate a larger chamber possibly with a take-up spool around which the used blister
strip 6d may be wound so that it can be removed as a whole from the device and so avoid the need to
detach sections of the strip 6d as each short section of blisters 6a are used up. However, in order to
keep the device as small as possible, it /0is preferable to provide an arrangement in which at least
some of the used blisters 6c1 can easily he removed from the device whilst unused blisters remain in
it.    Referring now to Figure 5, the housing 2 comprises a generally cylindrically shaped chamber 20 to
receive a coiled or wound strip of blisters 6 each containing a pre-75 measured dose of medicament to
be delivered using the inhaler 1. The leading end 6e of the strip 6 is received in a blister feed inlet path
21 which opens up into s generally cylindrical cavity 22 adjacent to and in communication with the
aperture in the housing 2 and in which is rotatably received an indexing wheel 23. A used blister feed
outlet path 30 extends from the cylindrical cavity 22 and leads to the 20aperture 14 in the wall of the
housing 2. The chamber 20 has a cover (not shown in Figure 5) that forms part of the housing 2.
Preferably, the covet is removably attached to the remainder of the housing 2 to enable access to the
inside of the inhaler 1 to be obtained to enable a fresh strip 6 25of blisters to be inserted therein.
However, it is envisaged that the device could form a disposable unit in Which case a strip of blisters 6
could be mounted in the device during assembly and the cover permanently attached so that once the
strip has been exhausted, the whole device is thrown away. The simplicity of the construction of the
device and the relatively few separate components make the 30device very cheap to manufacture and
so a disposable unit is a viable proposition. The indexing wheel 23 is a generally cylindrically shaped
member with a set of blister receiving grooves or recesses 24 extending longitudinally along its outer 



- 21 - surface parallel to its axis of rotation. Each groove 24 is shaped so as to receive a blister 6a
therein as the indexing wheel 23 rotates, as will be explained in more detail below. The recesses 24
are spaced at a pitch which is equal to the distance "d" between the centre lines of a pair of blisters, as
indicated in Figure 13, so that as the 5 indexing wheel 23 rotates, a strip 6 extending through the
blister feed path 21 and over the indexing wheel 23 is pulled so that a blister 6a locates in the recess
24 of the indexing wheel 23 situated immediately opposite the aperture 8, as will be explained in more
detail below. To enable the indexing wheel 23 to rotate in response to rotation of the actuator 3 in one
direction, ratchet teeth 25 are formed 70on one end face thereof for cooperation with the actuator 3 as
will shortly be explained, each tooth 25 comprising an arcu.ately shaped ramp section 26 and a
shoulder 27. The indexing wheel 23 is a close fit in the cylindrical cavity 22 so that the strip 6 is
securely held by the indexing wheel 23 and each blister 6a is snugly received and held in the recess
24 opposite the aperture 8 whilst allowing for 15rotation of the indexing wheel 16 to feed the strip of
blisters 6 through the device. As the indexing wheel 23 rotates, the used blisters 6d are fed out of the
cavite, 22 down the used blister feed path 30 and through the slot 14 out of the housing 2. A drive
plate 27a depends from a longitudinal edge of the lever arm 7 and carries a 20 drive pawl 28 thereon
for cooperation with the ratchet teeth 25 on the indexing wheel 23 during rotation of the actuator 3 from
the open to the closed position. The drive pawl 28 is integrally formed in the drive plate 27a by cutting
a U-shaped slot therein to form a resiliently deformable tab 29 from which the drive pawl 28 upstands.
25 The mouthpiece 5 is integrally formed. with the lever arm 7 of the actuator 3 and upstands from one
side thereof opposite to the side from which the piercing heads 9 extend. The interior of the
mouthpiece 5 can be seen from the cross-sectional view of Figure 9 and is divided into a primary and
a secondary chamber 31,32 by a sopartitioning wall 33. An outside air inlet orifice 34 in the sidewall of
the mouthpiece 5 close to where it joins or becomes the lever arm 7 is in communication with the
primary chamber 31. The primary chamber 31 is also in communication with one of the apertures 11a
in the lever arm 7 that is formed in the vicinity of a piercing head 



- 22 - 9. The secondary chamber 32 makes up the main internal volume of the mouthpiece 5 and is in
communication with the other aperture lib in the lever arm 7. A bypass aperture 35 extends through
the partitioning wall 33 to communicate the primary chamber 31 with the secondary chamber 32 for
reasons that will become apparent. The path of the blister strip 6 through the device and the way in
which it is disposed within the chamber 20 can be most clearly seen in Figure 7. It will be appreciated
that the coils of the blister strip 6 are loosely wound in the chamber 20 so that the blister strip 6 will
unwind in response to a pulling force applied to the leading edge 6e of the strip by the indexing wheel
23 as the indexing wheel 23 rotates. To prevent rotation of the indexing wheel 23, other than due to
rotation of the actuating member 3, the housing 2 is provided with an integrally formed resiliently
flexible arm 36 carrying an anti-rotation pawl. 37 that normally locates in one of the 15 recesses of the
indexing wheel 23 which is not occupied by a blister 6a, as shown in Figure 6. Engagement of the pawl
37 with the indexing wheel 23 prevents the indexing wheel 23 from rotating. A release pin 38 upstands
from the drive plate 27a which engages the arm 37 to push the pawl 38 out of the recess to allow
rotation of the indexing wheel 23 when the actuator 3 approaches its fully open position. 20 When the
pawl 38 is deflected from the recess 24, the blister strip 6 could be pulled from the housing 2. To
prevent this, a second resiliently deformable anti-rotation pawl 39 is provided on the housing 2. The
second and-rotation pawl 39 has a Ca surface 40 thereon which is engaged by a cam member 41 on
the actuator 3 when the first and-rotation pawl 37 is pushed out of the recess 24 of the indexing wheel
23. The second anti-rotation pawl 39 is therefore locked into position and protrudes into another
recess 17 of the indexing wheel 23. This prevents the indexing wheel 23 from rotating by more than
approximately 45 degrees and so the strip 6 can only be pulled through the device by about half a
blister width. It will be appreciated from die foregoing that the inhalation device according to this
embodiment of the invention has a very simple construction with relatively few components. If the cap
4 is integrally formed with the housing 2 in a single  -. 23 -  moulding and the actuator 3 is formed
together with the mouthpiece 5, the piercing heads 9, the drive plate 27a and the drive pawl 28 in
another moulding, the device can be formed from as few as 4, 5 or 6 moulded plastic parts. 5
Operation of the inhaler 1 will now be described. When the inhaler 1 is not in use, the cap 4 and the
lever arm 7 are both in a closed position in which the cap 4 covers the mouthpiece 5 and the lever arm
7 lies generally against the side of the housing 2 with the piercing heads 9 extending through the
aperture 8 in the housing 2 and into a previously exhausted blister 6c1 lying immediately below the
aperture 8 and 10 constrained in the uppermost recess 24 of the indexing wheel 23 adjacent to the
aperture 8. The first and second anti-rotation pawls 37,39 prevent rotation of the indexing wheel 23 in
either direction and so locate the blister in position.  



When the cap 4 is opened, the lever at can be pivoted into the position shown  in Figure 3. As the
lever arm 7 pivots, the drive pawl 28 on the drive plate 27a rides up the ramp section 26 forming one
of the ratchet teeth on the end of the indexing wheel 23 and so no rotation of the indexing wheel 23
occurs. Once a fully open position has been reached, as shown in Figure 3, the drive pawl 28 has
reached the end of the ramp section 26 and drops down against the face of a corresponding
20shoulder 27 so that as the actuator 3 is rotated back in the opposite direction from the open to the
closed position, engagement between the drive pawl 28 and the shoulder 27 causes the indexing
wheel 23 to rotate. It will be appreciated that if the lever arm 7 is not opened to its fullest extent before
being returned to its closed position, the indexing wheel 23 will not rotate because the drive pawl. 28
will not 25 have dropped down to engage a shoulder 27 at the top of the tamp section 26. Just before
the lever arm 7 reaches Its fully open position, the release pin 38 on the drive plate 27a engages with
the arm 36 from which the first and-rotation pawl 37 extends and deflects it so that the anti-rotation
pawl 37 moves out of the recess 24 30 in the indexing wheel 23 so that the indexing wheel 23 can
rotate and the strip 6 can be indexed when the lever arm 7 is rotated in the opposite direction. At the
same time, the cam member 41 engages with the cam surface 40 of the second anti-rotation pawl 39
and locks it into position to ensure that the strip 6 cannot be  24 - pulled from the inhaler 1 by mote
than approximately half the width of a blister ob. As the lever arm 7 is pivoted back into its closed
position, the indexing wheel 23 is rotated through 90 degrees as a result of engagement between the
drive pawl 28 and 



the shoulder 27 on the indexing wheel 23. Whilst the lever arm 7 is rotated back into its closed
position, the anti-rotation pawls 37,39 have returned to their original positions locking the indexing
wheel 23 in place. This rotation of the indexing wheel 23 brings the next blister 6b into position
immediately below the aperture 8 in the housing 2. 10 In the final stage of the return stroke of the lever
arm 7 back to its closed position, he piercing heads 9 pass through the aperture 8 in the housing 2 and
penetrate the lid 6c of the blister Ga that has just been moved into position by the indexing wheel 23.
The dose is now ready for inhalation, as will now be described. 15 When a user inhales through the
mouthpiece 5, a low pressure region is created in the secondary chamber 32 causes ait to be drawn
through the blister 6a from the outside air inlet 34 via the primary chamber 31 and the airflow opening I
la in the lever arm 7, as indicated by arrows marked "X" i.n Figure 9. This airflow through 20the blister
Gb entrains the dose contained therein, which is carried into the secondary chamber 32 and from
there into the patient's airway. The turbulent airflow generated through the aperture llb in the lever atm
7 around the piercing element 9 helps to deagglomente the dose and create a respirable aerosol. The
air bypass orifice 35 in the partitioning wall 33 between the primary and secondary chambers 31,32
reduces the overall pressure drop across the device and so makes it easier for the patient to inhale. It
also increases turbulence in the secondary chamber 32. In a particularly preferred arrangement, the
bypass orifice 35 is situated so that the airflow therethrough, indicated by arrow "Y" in Figure 9,
30meets the airflow entering the secondary chamber 32 from the blister at a tangent or right angle so
as to create a cyclonic effect or increase the airflow turbulence to assist deagglometarion.  - 25 - Once
the device has been used a number ofes, the side cover 13 may be opened and the visible section 6d
of used blisters may be detached from those that remain within the device RS has already been
explained. 



5 A second embodiment of the inhaler according to the invention will now be described with particular
reference to Figures IA and 12. In this embodiment, the actuator is coupled to the cap covering the
mouthpiece so that a blister is pierced when the cap is opened and indexed to move the next unused
blister into position beneath the aperture in the housing when the cap is closed. This provides a device
10that is very simple to operate, as the user does not have to open the cap before pivoting the
actuator to index and pierce a blister. Referring to the exploded view of Figure 11, the inhaler 1 i5
similar to the device described with reference to the first embodiment except that the ratchet teeth on
75the indexing wheel 23 have been replaced with a toothed gearwheel 40 which is attached to the
indexing wheel via a one-way or clutch mechanism (not shown) so that the indexing wheel 23 will
rotate together with the gearwheel 40 in only one direction of rotation, the gearwheel being free to
rotate in the opposite direction relative to the indexing wheel 23. 20 The actuator has a similar
construction to the actuator 3 of the first embodiment and comprises a lever arm 7 with the mouthpiece
5 and piercing heads 9 upstanding from opposite sides thereof. However, in this embodiment, the user
does not directly pivot the actuator 3. Instead, a cam pin 41 protrudes from the side of the 25lever arm
7 adjacent to the remote end opposite the end pivotally mounted to the housing 2. The cam pin 41 is
located in a cam track or groove 42 formed on the inside surface of a cap 43 pivotally attached to the
side of the housing 2 at the same end but spaced from the location at which the actuator 3 is pivotally
attached to the housing 2. The cap 43 also carries a toothed gearwheel 44 attached thereto for
30rotation together with the cap 43, which lies in meshing engagement with the gearwheel 40 on the
indexing wheel 23.  -26 - inhalanon device according to the second embodiment also has a vet) simnie



construction with relatively few components. For example, if the gearwheel 44 is integrally formed
together with the cap and the actuator 3 is formed together with the mouthpieces and the piercing
heads 9, the whole device can be formed from as 5few as 4, 5 or 6 moulded plastic parts. Due to the
small number of parts and simplicity of the device, there is more storage room within the device for
blisters thereby reducing the frequency thaE it must be re-filled or replaced. It is intended that the
devices of the present invention will 10 have a capacity to hold between 1 and more than 100 doses
although preferably it will be capable of holding between 1 and 60 doses and most preferably between
30 and 60 doses. The payload of each blister may be between lpg and 100mg. However, preferably,
the payload is in the region of ling to 50mg and most preferably between 10mg and 20rrig. It will also
be apparent that due to its 75simplicity, the device may be disposable once all the blisters contained
therein have been used up. In this case, the housing may be formed as a permanendy sealed
enclosure to prevent tampering. Operation of the inhaler according to the second embodiment will now
be described 20 with particular reference to Figures 12A and 12B. As can be seen in Figure 12A,
when the cap 43 is closed, the piercing heads 9 on the actuator 3 are held cleat from the aperture B in
the housing 2 by means of the cam pin 41 located in the cam track 42 in the cap 43. The cam track 42
is preferably shaped so that the can 43 can be initially pivoted relative to the housing 2 by at least 90
degrees without any movement of the actuator 3 occurring thereby allowing inspection or cleaning of
the mouthpiece 5 without piercing of a blister 6a. However, when the cap 43 is rotated relative to the
housing 2 beyond 90 degrees, the cam pin 41 is guided by the track 42 causing the actuator 3 to pivot
into a position shown in Figure 12B in which the piercing elements 9 extend through the aperture 8 in
the housing 2 and penetrate a 30blister 6b situated immediately behind the aperture 8. within the
housing 2. At this stage, the dose may be inhaled through the mouthpiece 5.  27 - 44 on the cap 43.
However, because of the one-way clutch mechanism, the indexing wheel 23 does not rotate as the
cap 43 is opened and the gearwheel 40 is rotated in this first direction. However, once the cap 43 is
rotated in the opposite direction, i.e. from the open to the closed position following inhalation, drive of
the gearwheel 40 is transferred to the indexing wheel 23 so that it rotates and moves the next blister
6a into alignment with the aperture 8. It will be appreciated that during initial movement of the cap 43
from its open to its closed position, the actuator 3 will first 



be pivoted, due to the engagement of the cam pin 41 in the cam track 42, so that the piercing
elements 9 are lifted out of the aperture 8 and back into the position 10 shown in Figure 12A. It is
envisaged that, in either embodiment, an opening or window could be provided in the housing 2 and a
dose number printed on each blister 6a readable through the opening or window so that the user can
monitor the number of doses that have been used or that remain in the device. This avoids the need
for a complicated dose counting mechanism often found in conventional devices. Alternatively, the
housing 2 could be wholly or partially formed from a transparent material so that the number of blisters
6 remaining in the device can clearly be seen through the walls of the housing 2. 20 As shown in the
Figure 13, the blister strip 6 provided for use with the inhaler 1 of the invention may be provided with
serrations, cut-lines 50 or other frangible features to facilitate the separation of the blisters Ga from
each other. Alternatively, or in addition to the frangible features, the edge of the blister strip 6 may be
25provided with notches 51 between each blister 6a to make the strip easier to teat Another
embodiment of the device will now be described with reference to Figure 14A to 19. This version of the
device has the particular benefit of being small in size relative to the number of blisters that it may
contain. Instead of placing the 30 indexing wheel in its own cavity adjacent to the aperture in the
housing through which the piercing beads extend, the indexing wheel is formed integrally with the
hinge, which, pivotally connects the actuating lever to the housing. This frees up more space within the
housing for blister storage. As can be seen from the  - 28 - drawings, the device is able to contain a
coil of at east 60 blisters. Referring first to Figure. 14A and 14B, there is shown mro perspective views
of the inhaler according to this embodiment The inhaler 50 is sio the inhaler 1 of the first embodiment
and comprises a housing 51 having an actuator 52 in the form of a lever aria 53 pivotally mounted to
the housing 51 at one end. A piercing member comprises a pair of piercing heads 54 that extend from
the lever arm 53 and locate in an aperture 55 in the housing when the actuator 52 is in a closed
position with the lever arm 53 lying substantially against the housing 51, as shown 



10in Figure 14A. A cap 36 is pivotally attached to the housing 51 and is operable to cover the
mouthpiece 57 when the inhaler is not in use. As with the first and second embodiments, the
mouthpiece 57 is integral with the lever arm 53 although it has a triangular or semicircular section
against which the 15lips can be placed, as opposed to a tubular section which is placed in the mouth.
The shape of the mouthpiece and the airway construction within it is illustrated in the cross-sectional
view of Figure 18. It will be appreciated that the airway construction is very similar to the construction
of the airway described with reference to the first and second embodiments and so no further
description of it 20will be made here. However, it will be appreciated that because the indexing wheel
is now located away from the region where the blister is pierced, the blister to be pierced is now
supported in a blister support block 58 (see Figure 17). The device 50 includes an indexing wheel (not
shown) incorporating a ratchet mechanism as has already been described with reference to the first
and second embodiments, except that in this embodiment the indexing wheel has been made integral
with the hinge about which the lever arm 53 pivots so that it rotates about the same axis as the lever
arm 53. 30When the cap 56 has been opened and the lever is pivoted from its closed position (as
shown in Figure 14A) into its open position (as shown in Figure 14B), the indexing wheel rotates
together with the lever due to engagement between a ratchet mechanism between the indexing wheel
and the lever 53 and so draws a blister into  " 09 _ alignment with the aperture 55 and locates in the
blister support block 58. However, when the lever is returned to its closed position, the indexing wheel
does not rotate due to the ratchet mechanism so the blister strip remains stationary. A second ratchet
connection between the indexing wheel and the housing prevents backwards rotation the indexing
wheel. During die Final part of the return stroke, the piercing elements 54 extend through the aperture
55 and pierce the lid of the aligned blister. The dose is now ready for inhalation through the
mouthpiece 57. As described with reference to the previous embodiments, the device may
10incorporate a chamber to receive used blisters. However, this is not essential and the used blisters
may simply be fed out of the device. A cutting edge 59 (see Figure 



16) may extend from the aperture against which used blisters may be torn off by puffing them against
the edge in the direction indicated by the arrow in the drawing. The cutting edge may be serrated to
facilitate detachment. It will be noted that the strip is prevented from being pulled out of the device by
the piercing heads, which are located in a blister, and secures it in position. It will be appreciated that
any configuration of piercing member may be used including solid or hollow pins as well as piercing
blades. However, it is desirable to 20include features that enhance the flow of air into the blister to aid
entrainment and deagglomeracion by, for example, introducing a swirling airflow into the blister. One
particular arrangement of piercing head 60 which may be employed with any embodiment of the
invention and which allows a freer flow of air into the blister will now be described with reference to
Figures 18 and 19. 25 As can be seen from Figure 18, the piercing member 60 is preferably integral
with the lever arm that has a pair of apertures 61 therein for the flow of air into the blister and the flow
of air together with the dose out of the blister. The piercing member 60 comprises a pair of piercing
heads each of which comprises a pair of secondary cutting elements 62 spaced from each other and
extending in a lateral direction from a pointed primary cutting element 63 which is mounted on and
extends between the secondary cutting elements 62. The primary and secondary cutting elements
62,63 extend over one of the apertures 61 in the lever atm 53..  - 30 - Each of the. secondary cutting
elements 62 divided into first and second cutting members 62a, 62b that extend laterally from opposite
sides of the primary cutting element 63. The first and second cutting members 62a, 62b are upwardly
angled away from the lever arm and the primary cutting element upstands from the secondary cutting
member 62 at the point where the first and second cutting members 62a,6211 of each secondary
cutting element 62 meet. The secondary cutting elements 62 incline inwardly toward each other so that
the central piercing member 63 has diamond shape in side profile. As shown in Figure 19B, this open
construction allows more air to flow around the sides of the blister in comparison 70with the piercing
member arrangement of Figure 8A, as the side teeth restrict airflow into the blister (as shown in Figure
19A). It will be appreciated that the dimensions of the piercer of the present invention can be chosen to
suit different sizes and shapes of blisters. Furthermore the number 15and arrangement of piercers can
be varied within the scope of the invention. For example, a large blister may have a pair of larger
piercers, or multiple pairs of smaller piercers, for example two piercers for the air inlet and two for the
air outlet. 



It will be further appreciated that the use of the piercer of this invention is not 20 limited to the inhalers
described in the embodiments and may be used with any inhaler comprising a puncturable blister.
Referring to Figures 20 to 26, there is shown another embodiment of the vention that will now be
described in detail. 25 The inhaler 70, according to this embodiment, comprises a housing 71 having
an actuator 72 pivotally mounted thereto for rotation relative to the housing 71 about an axis indicated
by the line marked "A" in Figures 20 to 22. A cap 73 is pivotally attached to the housing 71 and may be
moved between an open position, as shown 30in Figure 20, and a closed position in which the cap 73
covers a mouthpiece 74 to protect it and to prevent the ingress of dirt into the housing 71 through the
mouthpiece 74.  In Figure. 21, the actuator 72 has been pivoted about axis "A" from its closed position
shown in Figure 20 into its fully open position to reveal a piercing member, comprising a pair of
piercing heads 75, upstanding from the actuator 72 and an aperture 76 in the housing 71 through
which. the piercing heads 75 extends when 3the actuator 72 is in its closed position. A finger grip 77 is
integrally moulded into the front lip of the actuator 72 to facilitate movement of the actuator 72 by the
user between its open and closed positions. As with the previous embodiments, the housing 71
contains a coiled strip of blisters 10 78 (see Figure 23) and one such blister 78a (see figure 21) is
located in a piercing position i.n which it is visible through the aperture 76. It will be noted that each of
the blisters in the strip 78 are numbered and the number of the blister located in a piercing position is
also visible through the aperture 76. One edge of the aperture 76 is provided with a cutout 79 (see
Figure 21) to enable the number of this blister 1578a to be seen by the user when the actuator 72 is in
its open position. As has already been described with reference to the embodiment of Figure 4, a
cover 80 is pivotally attached to the housing 71 and encloses a space to receive used blisters 78b that
are fed into this space through a slot al (see Figure 23) formed in 20the wall of the housing 71. It will
be appreciated that the space enclosed by the cover 80 is sufficiently large enough to accommodate
only a few used blisters 78b at 



a time and so a section of used blisters 78b must periodically be removed from those unused blisters
78 that remain in the housing 71. In this embodiment, as shown in Figure 22, the cover 80 is pivotally
hinged to the housing 71 for rotation 23about an axis which is substantially parallel to the direction of
movement of used blisters 78b out of the housing 71. Even when the cover 80 is closed, there is a gap
(not shown) between the cover 80 and the housing 71 so that if a user does not remove a sip of used
blisters 78'o when the space is full, the used blisters 78b will pass through this gap and protrude out of
the housing 71. .30 As can be seen from Figures 23 and 25, the housing 71 is preferably formed in two
halves which, as with all the embodiments, may be formed from a translucent plastic such as
polypropylene and which are held together using suitably positioned and  - 32 - integrally moulded
clip-in mounting pins (not shown) that cooperate with corresponding mounting posts 83. In the side
view of the device shown in Figure 23, one half of the housing 71 has been removed so that the
location and path of a coiled strip of blisters 78 through the housing 71 is clearly visible, as are the
internal components of the device. The mouthpiece cap 73 and the cover 80 have been omitted from
Figure 23 for the purposes of clarity. Although the two casing halves may be separable by the user to
enable them to refill the housing with a fresh strip of blisters, it is also envisaged that the inhaler could
10be of the "single use" type in which a strip of blisters is located in the housing dining assembly,
which is then subsequendy sealed. Once that strip of blisters has been exhausted, the whole device is
simply thrown. away. It will be appreciated that the simplicity of the preferred embodiments of the
device and the fact that they are made from a relatively small number of components (no more than
nine), all of 15 which are made from a plastics material, means that it is very cheap to manufacture
and so rendering it disposable after a single strip of blisters has been exhausted is a viable
proposition. Sealing the housing during manufacture also renders the device tamperproof. 20The
blister strip 78 passes over a blister strip locator chassis 84 received in the housing 71 and mounted
adjacent to the aperture 76. As can be most clearly seen from the exploded view of Figure 25, the
chassis 84 comprises two arcuately shaped 



parallel wall members 84a, 84b joined to and spaced from each other by a width which is only slightly
greater than the width of the blister strip 78 so that the strip 2578 (only a short section of which is
shown in Figure 25) passes between the wall members 84a, 84b and is guided and supported by them
and by the upper wall of the housing 71 as the strip 78 passes therethrough. Each wall member 84a,
84b is provided with integrally moulded lugs 85 that locate between corresponding lugs 86 integrally
moulded into the housing 71. Similarly, each wall member 84a, 84b has 30slots 87 which mate with
corresponding locating features 82 on the housing 71 to firmly mount the strip locator chassis 84 in
position.  - 33 - between the wall members 84a, 84b. The arm SS is preferably integrally moulded
together with the strip locator chassis 84 from a plastic material such as acetal. The free end of the
arm 88 is divided into two forks 89 between which an indexing wheel 90 is mtatably mounted. 3
Referring now to Figure 26, the indexing wheel 90 has four spokes 91 arranged in an "X" shape and it.
is positioned substantially coaxial with the axis "A" about which the actuator 72 rotates with respect to
the housing 71. The housing 71 is also provided with indexing wheel anti-rotation and location ramps
92,93 which the 10indexing wheel 90 interacts with to selectively prevent and permit rotation of the
indexing wheel 90, as will be explained in more detail later. The actuator 72 includes a pair of flanges
94a,94b. One flange 94a has a shaped opening 95 that locates directly on a correspondingly shaped
spigot 96 integrally formed on one-half of the housing 71. The other flange 94b is provided with a
larger opening 97 that is shaped to receive a coupling plate 98 therein. The flange 94h is provided with
a recess 99 in the edge of the opening 97 in which is received a locating tab 100 protruding from the
coupling plate 98. The coupling plate 98 has a 



shaped opening 98a that locates on a correspondingly shaped spigot 101 on the 20 other half of the
housing 71. An arcuately shaped opening 105 in the housing 71 surrounds the spigot 101 through
which extends an angularly shaped drive tooth 102, which protrudes inwardly from the coupling plate
98. The drive tooth 102 extends into a space between two spokes 91 of the indexing wheel 90 and its
function will now be described with reference to Figure 26. 25 Figure 26 illustrates a series of drawings
to show how the indexing mechanism wotks when the actuator 72 is rotated between its closed and
open position and back to its closed position once again. The blister strip 78 has been omitted from
Figure 26 for clarity although it will be apparent that, as the indexing wheel 90 30rotates, a blister will
be located between a pair of spokes 91 and pulled through the housing 71.  - 34 - with the indexing
wheel mounted thereto, lies in an unstressed or relaxed state in which no external forces are applied
to it. The drive tooth 102 can be seen positioned between two of the spokes 91a, 91b and spoke 91d
is positioned between the anti-rotation and location ramps 92,93. The anti-rotation tamp 92 prevents
any 5rotation of the indexing wheel 90 in a clockwise direction as viewed in the drawing. When the
actuator 71 is rotated towards its open position, in the direction of arrow "A" in Figure 26B, the drive
tooth 102 contacts spoke 91b. Further rotation of the actuator 71, as shown in Figure 26C, causes the
indexing wheel 90 to rotate, in an 70anti-clockwise direction as viewed in the drawing, due to the
engagement between the drive tooth 102 and the spoke 91b, thereby indexing the blister strip 78. As
theindexing  wheel 90 rotates, spoke 91c comes Into contact With the anti-rotation ramp 92. When the
anti-rotation ramp 92 and the spoke 91c engage, further 75rotation of the actuator 71 in the direction of
arrow marked "A" causes the arm 88 



to resiliently deform and deflect in an upward direction (in the direction of the arrow marked "B" in
Figure 26C) so that the spoke 91c can clear the and-rotation ramp 92. When the actuator 71 has been
rotated into its fully open position, the indexing wheel 90 has rotated through a full 90 degrees and
spoke 91c clears the 20anti-rotation ramp 92 thereby allowing the indexing wheel 90 to drop back
down and the arm 88 to return to its original undeformed state. The actuator 71 is now rotated back
into its closed position, in the direction of arrow "C" in Figure 26E. The drive tooth 102 is shaped so
that, on the return 25 stroke of the actuator 71, it slides over the top of the preceding spoke 91a and
does not rotate the indexing wheel 90 in a clockwise direction. As shown in Figure 26E, engagement
of the drive tooth 102 with the indexing wheel 90 actually causes the arm 88 and the indexing wheel
90 to deflect downwardly in the direction of arrow marked "D" in Figure 26E. in this position, spoke 91c
is pushed down in between 30the anti-rotation and location ramps 92,93 thereby preventing any
rotation of the indexing wheel 90 in either direction.  - 35 - unused blister that has just been ndexed
into place and is visible through the aperture 76 in the housing 71. It will be appreciated that, if the
actuator 71 is returned to is closed position before 5 the full stroke is completed, the tooth 102 will
engage the spoke 91a and cause the indexing wheel 90 to rotate in a clockwise direction back into its
original position. This ensures that a partial index cannot take place and so the piercing heads 75 will
always enter a blister. 10Although the piercing heads 75 may be integrally formed together with the
actuator 71, it is also envisaged that the piercing member may be formed as a separately moulded
component 105, as shown in Figures 27, 27A and 27B, which locates in a walled recess 103 in the
actuator 72, as shown in Figure 28. The piercing heads then extend from this separately moulded
component. This will now be described in more detail The piercing member 105 may be used with any
of the embodiments of the inhalation, device described herein and, as shown in Figure 27, 27A and
27B, comprises a main body portion 106 having an upper surface 107 which lies flush 20against the
upper surface of a lid of a pierced blister 119 when the piercer has fully 



entered the blister 119. The piercing heads comprise one piercing tooth 108 upstanding from the
upper surface 107 and another piercing tooth 109 upstanding from a relieved 'or recessed region 107a
of the upper surface 107. The geometry of teeth 108,109 is similar to the geometry of the teeth already
described with reference to Figures 18 and 19. Apertures 110,111 are formed in the upper surface 107
and recessed region 107a beneath teeth 108,109 respectively. As can be seen in Figure 27A and 27B,
the angles of the piercer are chosen to facilitate effective and clean cutting of the foil without tearing
the foil in an 30uncontrolled manner. The preferred ranges and values for these angles are given in
the table below:  - 36 - Angle Preferred range Value of embodiment ofn Figures 27, 27A, 27B  150 - 45
330 b 15 - 45 34'  



50 - 30 15 d 5 - 30 16'  It may be advantageous to form the primary cutting element 63 so that it is
positioned asymmetrically with respect to the secondary cutting elements 62. The first and second
cutting members 62a,62b .of each secondary cutting element 62 each extend laterally from the
primary piercing element by different distances such that the two flaps formed by a piercing head are
not the same size, as can be seen in Figure 27A .As shown in the drawing the piercing heads 108,109
are arranged so that smaller flaps are formed towards the ends of the blister's major axis where the
depth of the blister is shallower, and longer flaps are formed towards the centre of 10the blister where
the blister is deeper. The relative length of the first and second cutting members 62a,62b is defined by
the ratio kij in Figure 27A. Preferably this ratio is between 1 and 2. In the embodiment of Figures 27,
27A and 27B the ratio is 1.2. By making the flaps unequal sizes, agglomerates of medicament are less
likely to get trapped within the blister. 75 A short tubular section 112 depends from the other side of
the main body portion 106 in the opposite direction to the tooth 108 and is in communication with the
aperture 110. The outer surface of the tubular section 112 has axially extending spacer ridges 113 for
reasons that will become apparent. A mounting pin 114 also 26depends from the main body portion
106 to facilitate attachment of the piercing meraber105 to the actuator 72. When a user inhales
through the mouthpiece 74, air is sucked through aperture 111 and into the blister 119 via an opening
in the lid 119a of the blister 119 created by tooth 109. Tooth 109 upstands from a recessed region of
the main body portion 106 so that a gap is created between the blister lid 119a and the surface of the
recessed region 107a to allow free and unrestricted flow of air into the blister 119 through 



- 5'7 - the aperture 109. The drug 119c contained in the blister 119 is entrained in the airflow entering
the blister 119 formed by tooth 109 and is carried out of the blister 119 through the opening cut by
tooth 108 through the aperture 110 and tubular section 112 into the mouthpiece 74: from where it
passes into the patient's airway. 5 The upper surface 107, around tooth 108 is shaped to fit closely
against the blister lid when the teeth 108,109 have entered the blister 119 to their fullest extent so that
leakage of air into the exit airflow between the upper surface 107 and the blister lid 119a is minimised.
10 As already described with reference to Figure 9, to reduce the overall pressure drop across die
device and make it easier for the patient to inhale a dose, outside air is introduced into the exit airflow
through a bypass conduit 118. In this embodiment, the piercing head 105 is mounted to the actuator
72 via the tubular section 112 that locates within the walled recess 103. The ridges 113 form an
interference fit with 15 the walled recess 103 but gaps or spaces between the ridges 113 form a
bypass conduit 118 through which bypass air is drawn into the mouthpiece 74 together with the airflow
passing through the blister 119. It will be appreciated that the bypass air does not pass through the
blister 119 but enters the mouthpiece 74 separately. This reduces the overall resistance to inspiratory
flow, making the device 20easier to use. As has been described with reference to the embodiment of
Figure 9, mixing of bypass air with air that has passed through the blister 119 also enables more
efacient dispersion of drug in the inspired air. A mesh 115 (see Figure 29) may also be moulded into
the mouthpiece 74 through which all the inspired air passes so as to provide additional dispersion.
Holes 114 are provided in a region where the mouthpiece 74 joins the actuator 72 through which air is
fed via the aperture 111 into the blister 119 and, via the bypass conduit 118 formed by the spaces
between ridges 113, into the mouthpiece 74, 30The airflow through a pierced blister 119 and into the
mouthpiece 74 is illustrated schematically in Figure 29. When a patient inhales through the
mouthpiece 74, air is drawn from outside through the holes 114 between the mouthpiece 74 and the
actuator 72 from where it Rows into the blister 119 through the aperture 111, as  - 38 - 



indicated by arrow marked "F". In addition to inlet airflow through the aperture 111, air is also drawn
into the blister 119 through the space between the lid119a of the blister 119 and the recessed surface
107a, as indicated by arrow marked "G". In addition to airflow into the blister 119, air is also drawn
through the bypass conduit 5118 (in the direction of the arrow marked "H") formed by the spaces
between the ridges 113 of the tubular section 112 of the piercing head 103 and joins the exit airflow
leaving the blister 119 through the aperture 110 in the piercing member 105, in the direction of arrow
marked "1". The dose is entrained in the exit airflow and this airflow from the blister 119 together with
the air that has Bowed into the 10 mouthpiece 74 via the bypass conduit 118 passes through the mesh
115 and out of the device into the patient's airway, in the direction of arrows marked "J". This
embodiment as described has nine moulded components. While this is significantly fewer than other
devices with a similar number of doses it is possible 15to reduce the component count still further. The
case halves can, for example, be moulded as a single moulding connected by a moulded-in hinge at
the base of the components. In assembly the two halves would be folded together to form the housing.
Similarly, the cap and blister door can be integrally moulded. 20In addition, as has been described the
piercing element can be moulded as part of the actuator. in this way the number of moulded
components can be reduced to five or six.      A final embodiment of an inhaler according to the
invention will now be described 23with reference to Figure 30. It will be appreciated that it is
advantageous for used blisters to be ejected from the device as this results in a smaller and simpler
construction. If the device is to retain used blisters, then a take-up spool is required onto which the
used blister strip is wound. The obvious disadvantage of a take-up spool is that at all times during use
of the device there is an empty space within it. When the device is first used, the take-up spool is
empty, and at the end of its life, the feed spool is empty. Accordingly, the device must be made larger
to accommodate the blister strip both  - 39 before and after use. In an alternative embodiment of the
present invention, the inhalation device retains 



used blisters in a more compact arrangement in which there is no unused space. This is achieved by
forming the blister strip into an endless loop and mounting the loop in the housing in a state in which it
has been wrapped around itself, as shown in Figure 30. Referring to Figure 30, it can be seen that the
housing 120 contains two spaced 70parallel walls 121, 122to define a pair of parallel spiral channels
123,124 therebetweea. The inner end of the channels 123,124 open out into a central chamber region
125 in which is rotatably mounted a feed spool 126 and a feed sprocket 127. The blister strip 130
passes from one channel 123 to the other channel 124 through the chamber region 125 and extends
around the feed spool 126 15and the feed sprocket 127 in an "S" shaped configuration. The blister
strip 130 also passes out of one channel 124 and is wrapped around an indexing wheel (shown_
generally by reference numeral 128 in Figure 30) before passing back into the other channel 123. The
connections at both ends in effect create a single endless channel for the blister strip 130. 20 The
blister strip 130 may be conventionally formed before its ends are subsequently joined together. If the
length of the strip 130 matches the combined length of the two channels 123,124, the strip 130 can be
loaded into the channels 123,124 and located around the teeth (not shown) of the indexing wheel 128
and the inner 25sprocket 127, as well as being guided around the spool 126. The indexing wheel 128
indexes the strip 130 via a mouthpiece/actuator arrangement, as has already been described above
with reference to Figures 20 to 26, although other indexing mechanisms may also be used. 30 If
suitable low friction materials are used, the inner spool 126 and sprocket 1.27 need not be driven other
than by the strip 78 itself. For a long strip 78, or to ensure reliable operation, the spool 126 and
sprocket 127 may be connected to the indexing  - 40 - wheel 128 by a simple drive train, belt or similar
mechanism (not shown). 



As the strip 130 is endless, with regularly spaced blisters, then the user will be able to index the strip
130 indefinitely. Including a blank section 129 in the strip 130 that 5has no blisters can provide a clear
indication that all blisters have been used. This could conveniently be provided at the point where the
ends of the strip 130 are joined together. When this blank section 129 of the strip reaches the indexing
wheel 128, the strip 78 will no longer be indexed as the indexing wheel 128 rotates, clearly indicating
that the strip 130 has been exhausted. In the drawing, the strip 130 is 10shown with the blank section
129 located just after the indexing wheel 128. This is the position it will be in before the device has
been used for the first time. Many modifications and variations of the invention falling within the terms
of the following claims will be apparent to those skilled in the art and the foregoing 15description
should be regarded as a description of the preferred embodiments of the invention only.  MCSLLP - 41
- Claims  1. An inhaler comprising a housing to receive a 'plurality of blisters each having a
puncturable lid and containing a dose of medicament for inhalation by a user, mouthpiece through
which a dose of medicament is inhaled by a user and, an actuator pivotally mounted to the housing,
said actuator being pivotable to sequentially move each blister into alignment with a blister piercing
member, said actuator also being pivotable to cause the blister piercing member to puncture the lid of
an aligned blister such that, when a user inhales through the mouthpiece, an airflow through the blister
is generated to entrain the dose contained therein and carry it out of the blister and via the mouthpiece
into the user's airway. 2. An inhaler according to claim 1, wherein the housing is configured to receive
plurality of blisters in the form of an endless strip or loop. 3An inhaler according to claim 1, wherein the
housing is configured to receive a coiled strip of blisters and the actuator is operable to cause the strip
to unwind to sequentially move each blister into alignment with a blister piercing member. 



204.An inhaleraccording to any preceding claim, wherein the mouthpiece is on the actuator so that the
mouthpiece pivots together with the actuator. 5.An inhaler according to any preceding claim, wherein
the actuator comprises an arm pivotally mounted to the housing at one end 25  6. An inhaler according
to claim 5, wherein the blister piercing member depends from one side of said arm positioned so as to
extend through an aperture in the housing in a closed position, in which the arm lies substantially
against the housing, to pierce the lid of a blister aligned with the blister piercing member.  7. An inhaler
according to claim 5 or 6, wherein the piercing member comprises at least two discrete piercing heads
operable to pierce a corresponding number of holes in a blister aligned with the blister piercing
member.  - 4? -MCSLLP 8. An inhaler according to claim 7, wherein each piercing head comprises a
ary cutting element and a pair of secondary cutting elements extending laterally across each end of
the primary cutting element.  9. An inhaler according to claim 8, wherein the primary cutting element
and the secondary cutting elements each have a pointed tip, the tip of the primary cutting element
extending beyond the tips of each of the secondary cutting elements. 1010.An inhaler according to any
of claims 7 to 9, wherein an opening is formed in the arm in the vicinity of each piercing head, at least
one of said openings forming an airflow inlet into a blister and, at least one other of said openings
forming an airflow outlet from a blister. 7511.An inhaler according to claim 10, wherein the mouthpiece
is on the arm and extends in a direction opposite to the direction in which the piercing heads extend,
the openings in the arm being in communication with the inside of the mouthpiece. I 2.An inhaler
according to claim 10 or claim 11, wherein the mouthpiece 20includes a primary chamber having an
outside air inlet in communication, via the 



primary chamber, with the or each airflow inlet opening in the arm and, a secondary chamber in
communication with the or each airflow outlet opening in said arm such that, when a user inhales
through the mouthpiece, air is drawn through the or each airflow inlet opening into the blister via the
outside air inlet and the primary 25chamber to entrain the dose in the airflow, said entrained dose
passing through the or each airflow outlet openings into the secondary chamber of the mouthpiece
from where it is carried into the user's airway. 13An inhaler according to claim 12, wherein a partitionall
s enara tes the 30primary and secondary chambers within the mouthpiece.  - 43 -MCSLLP secondary
chamber.  15. An inhaler according to claim 14, wherein the or each bypass aperture is configured
such that die airflow from the primary chamber into the secondary 5chamber through the or each
bypass aperture and the airflow from the or each airflow outlet openings meet substantially at right
angles to each other.  16. An inhaler according to claim 14, wherein the or each bypass aperture is
configured such that airflow from the primary chamber into the secondary chamber 10 through the or
each bypass aperture and the airflow from the or each airflow outlet openings meet substantially
tangentially so as to create a cyclonic effect or increase airflow turbulence to assist deagglomeration.
17. An inhaler according to any preceding claim, comprising an indexing is mechanism including an
indexing member that moves a blister into alignment with the blister piercing member.    18. An inhaler
according to claim 17, wherein the indexing member comprises an indexing wheel that rotates to move
a blister into alignment with the blister 20piercing member. 



19. An inhaler according to claim 18, wherein the indexing wheel is configured to rotate to move a
blister into alignment with the blister piercing member in response to rotation of the actuator in one
direction, movement of the actuator in 25the opposite direction being operable to puncture the lid of a
blister aligned with the blister piercing member.  20. An inhaler according to claim 18, wherein the
indexing wheel is configured to rotate to move a blister into alignment with the blister piercing- member
in response to rotation of the actuator with respect to the housing in one direction, movement of the
actuator in the same direction also being operable to puncture the lid of a blister aligned with the blister
piercing member.  MCSIAP - 44 71.An inhaler according to claim 19 or 20, including a cap attached to
the housing pivotable between a closed position in which it covers the mouthpiece and an open
position in which the mouthpiece is revealed to enable a user to inhale through the mouthpiece. T).An
inhaler according to claim 21, wherein the indexing wheel rotates to move a blister into alignment with
the blister piercing member in response to rotation of the cap with respect to the housing from the
open to the closed position. I0  23. An inhaler according to claim 22, wherein the cap and the actuator
include co-operating means to couple the actuator to the cap such that the actuator rotates relative to
the housing in response to rotation of the cap between the open and closed positions. 15  24. An
inhaler according to any preceding claim, wherein the housing includes a chamber to receive used
blisters. An inhaler according to claim 24, wherein the used blister chamber is 20covered by a lid
attached to the housing which is openable to facilitate removal of a 



portion of used blisters from the blisters remaining in the device.    26. An inhaler according to claim
25, wherein a slot is formed between the lid and the housing when the lid is closed through which used
blisters may protrude 25when the used blister chamber is full. 27. An inhaler according to any
preceding claim incorporating a strip of blisters, each having a puncturable lid and containing a dose of
medicament for inhalation by a user, located in the housing. 30 An inhaler according to claim 27,
wherein the strip includes a frangible feature between each blister to facilitate detachment of a blister
from an adjacent blister along said line.  - 45 - 29.An inhaler according to claim 27 or claim 28, wherein
the strip ineludes a notch to facilitate tearing of the strip between each blister. 3(1.An inhaler according
to any of claims 27 to 29, wherein the strip comprises eight or sixteen blisters.  31. An inhaler
according to any of claims 27 to 29, wherein the sCS between 30 and 60 blisters. 10  32. An inhaler
according to any of claims 27 to 31, wherein each blister has dose payload of up to 100mg.  33. An
inhaler according to any of claims 27 to 31 wherein each blister has a 



15dose payload of up to 50mg.  34. An inhaler according to any of claims 27 to 31, wherein each
blister has a dose payload of between 10 and 25mg. 2035.An inhaler according to any of claims 27 to
34, wherein the strip is an endless loop.  36. An inhaler according to any of claims  27 to 34,
comprising a coiled strip of blisters located in the housing.  37. An inhaler according to any preceding
claim formed from no more than five moulded components.      38. An inhaler according to any of
claims 1 to 36, formed from no more that six 30 moulded components.  39. An inhaler according to any
of claims 1 to 36, formed from 110 more than nine moulded components.  MCSLLP - 46 - 40.An
inhaler according to any preceding claim wherein the housing is wholly or partially formed from a
transparent or translucent material allowing the remaining blisters to be seen through the housing.
41An inhaler according to any of claims 1 to 5 and 12 to 36, comprising a blister piercing member for
puncturing the lid of a blister so that the dose contained therein can be inhaled by the user from the
blister through the device, wherein the blister piercing member comprises a primary cutting element
which is configured to cut, as the piercing member enters the blister, a first linear slit in the lid and,
10secondary cutting elements extending laterally from the primary cutting element which are
configured to cut, as the piercing member continues to enter the blister, second linear slits that extend
across each end of the first linear slit formed by the primary cutting element, the primary and
secondary cutting elements together 



forming a pair of flaps in the lid which are folded aside by the piercing head upon 15further entry of the
piercing member into the blister. 42An inhaler according to claim 41, wherein the piercing member
comprises a pair of secondary cutting elements. 2043.An inhaler according to claim 42, wherein the
secondary cutting elements-are spaced from each other and the primary cutting element is mounted
on and extends between said pair of secondary cutting elements. 44. An inhaler according to any of
claims 41 to 43, wherein the primary cutting 25 element comprises a blade, the plane of the blade lying
substantially at right angles to a plane occupied by the lid of a blister that is located in the inhaler in a
position ready for piercing. 45. An inhaler according to claim 44, wherein the primary cutting element
has a .30sharpened edge for cutting the first linear slit in the lid of the blister.  MCSL LP - 47 -  47. An
inhaler according to claim 46, wherein a secondary piercing element extends laterally across each end
of the primary piercing element.  48. An inhaler according to claim 47, wherein the pointed tip is
midway between the secondary cutting elements.  49. An inhaler according to any of claims 44 to 48,
wherein the secondary piercing elements are each formed from a blade, the plane of the blade lying
substantially at right angles to the plane of the primary piercing element and 10substantially at right
angles to the plane occupied by the lid of the blister. 



50An inhaler according to claim 49, wherein each of the secondary piercing elements have a
sharpened edge to cut the second linear slits in the lid of a blister.  51. An inhaler according to claim
50, wherein the edge of the each of the secondary piercing elements tapers to a pointed tip.    52. An
inhaler according to claim 50, wherein the pointed tip of each of the secondary piercing elements lies
in the plane of the blade forming the primary 20piercing element.       An inhaler according to claim 51
or claim 52, wherein the pointed tip of each of the secondary piercing elements lie at the same height
as the primary piercing element at the point at which the primary piercing element and secondary
piercing 25element meet each other.  54. An inhaler according to any of claims 41 to 46, wherein the
primary cutting element divides each secondary cutting element into first and second cutting members
that extend laterally from opposite sides of the primary cutting element. 30  55. An inhaler according to
claim 54, wherein the first and second cutting members converge towards each other at an angle and
the primary cutting element upstands from the top of the secondary cutting members from a point on
each  MCSLLP - 48 - secondary cutting element at which the first and second cutting members meet.
56. An inhaler according to claim 55, wherein the secondary cutting elements are angled inwardly
towards each other.  57. An inhaler according to any of claims 41 to 56, wherein the secondary cutting
elements extend laterally from the primary cutting element at an angle of 90 degrees to the primary
cutting element. to58.An inhaler according to any of claims 41 to 57, wherein the secondary 



cutting elements extend laterally from the primary cutting element at an angle of less than 90 degrees.
59. An inhaler according to any of claims 41 to 57, wherein the secondary 15cutting elements extend
laterally from the primary cutting element at an angle of more than 90 degrees.  60. An inhaler
according to any of claims 41 to 59, wherein the primary cutting element divides each of the secondary
cutting elements into secondary cutting 20members that extend laterally from the primary cutting
element by different distances so that the flap cut in the blister by the secondary cutting members
extending laterally from one side of the primary cutting element is of a different size to the flap cut in
the blister by the secondary cutting members that extend laterally from the other side of the primary
cutting member. 25  61. An inhaler according to any of claims 41 to 60, comprisingleast nvo piercing
heads upstanding from a piercing member.  62. An inhaler according to any of claims 41 to 61, or to
any of claims 1 to 9, 30wherein the piercing member comprises a discrete piercing module.  63. An
inhaler according to claim 62, wherein the piercing module comprises a main body portion with first
and second piercing heads upstanding therefrom.  MCSLLP - 49 - 



64. An inhaler according to claim 63, comprising an air inlet and an air outlet aperture extending
through the main body portion, one of the piercing heads depending from the periphery of the air inlet
and extending over the air inlet and the other piercing head depending from the periphery of the air
outlet and extending over the air outlet.    65. An inhaler according to claim 64, wherein the main body
portion includes a recessed region around the air inlet, the piercing head depending from the periphery
10of the air inlet from the recessed region.  66. An inhaler according to claim 64 or claim 65, wherein
the air outlet aperture is in communication with an air outlet tube extending from the main body in an
opposite direction to the piercing head extending from the periphery of the air outlet aperture.  67. An
inhaler according to claim 66, wherein the air outlet tube comprises axially extending ridges formed on
its outer surface which locate the piercing head within a walled recess in the mouthpiece. 20 68. An
inhaler according to claim 67, wherein a space formed between the ridges and the walled recess
comprises a bypass air conduit for the direct flow of air into the mouthpiece from outside when a
patient inhales through the mouthpiece. 2569.An inhaler according to any of claims 17 to 20, wherein
the indexing mechanism comprises a blister strip locator chassis defining a path for the strip of blisters
past the aperture in the housing. 70.An inhaler according to claim 69, wherein a resiliently deformable
arm 30extends from the blister strip locator chassis and the indexing mechanism comprises an
indexing wheel rotatably mounted to the free end of the resiliently deformable arm over which a strip of
blisters is passed.   71. An inhaler according to claim 70, wherein the indexing wheel comprises a set
of spokes and the actuator includes a drive tooth engageable with a first spoke when the actuator is
pivoted relative to the housing into an open position to cause the indexing wheel to rotate together with
the actuator to index the blister strip.  72. An inhaler according to claim 71, comprising an anti-rotation
ramp on the housing which is engaged by another spoke of the indexing wheel when the indexing
wheel rotates thereby causing the arm to deform to allow said spoke to clear the anti-rotation ramp,
the arm returning to its undeformed state once the 10spoke has cleared the ramp, thereby preventing
rotation of the indexing wheel in the opposite direction. 73An inhaler according to claim 72, wherein
the drive tooth on the actuator is 



shaped so that, when the actuator is rotated in the opposite direction from its open 15into its closed
position, the drive tooth slides over the top of the preceding spoke of the indexing wheel.          An
inhaler according to claim 73, wherein the edge of each spoke is shaped to allow the drive tooth to
pass over it when the actuator is pivoted from its open 20into its closed position. 75An inhaler
according to claim 73 or claim 74, comprising a location ramp adjacent to but spaced from the
anti-rotation ramp, the drive tooth being operable to cause the arm to resiliently deform as the drive
tooth slides over the top of the 25spoke to cause another spoke to extend into the space between the
anti-rotation and location ramps and prevent rotation of the indexing wheel in either direction. 76.An
inhaler comprising a housing to receive a plurality of blisters each having a puncturable lid and
containing a dose of medicament for inhalation by a user, a 30mouthpiece through which a dose of
medicament is inhaled by a user, an actuator and, a cap coupled to the actuator, the cap being
rotatable to sequentially move each blister into alignment with a blister piercing member, said actuator
being operable to cause the blister piercing member to puncture the lid of an aligned blister such
MCSLI - 51 - that, when a user inhales through the mouthpiece, an airflow through the blister is
generated to entrain the dose contained therein and carry it out of the blister and via the mouthpiece
into the user's airway. sesAn inhaler according to claim 76, wherein the actuator is pivotally mounted
to the housing. 



78. An inhaler according to claim 77, wherein the cap is rotatable between open and closed positions
and the actuator rotates relative to the housing in response to 70rotation of the cap between said open
and closed positions. 79. An inhaler according to claim 78, wherein the cap is mounted to the housing
and is pivotable between a closed position in which it covers the mouthpiece and an open position in
which the mouthpiece is revealed to enable a user to inhale 15through the mouthpiece.  80. An inhaler
according to claim any of claims 76 to 79, comprising an indexing wheel, wherein the indexing wheel
rotates in response to rotation of the the cap to move a blister into alignment with a blister piercing
member, said indexing wheel 20being configured to rotate to move a blister into alignment with the
blister piercing member in response to rotation of the cap with respect to the housing in one direction,
the actuator being operable, in response to rotation of the cap in the same direction, to cause the
blister piercing member to puncture the lid of an aligned blister. 25 81. An inhaler according to claim
80, wherein the cap is rotatable relative to the housing prior to movement of the actuator.    82. An
inhaler according to any of claims 76 to 81, comprising an indexing 30wheel, wherein the indexing
wheel rotates in response to rotation of the cap to move a blister into alignment with a blister piercing
member, said indexing wheel being configured to rotate to move a blister into alignment with the blister
piercing member in response to rotation of the cap with respect to the housing in one  - 52 direction,
the actuator being operable, in response to rotation of the cap in the opposite direction, to cause the
blister piercing member to puncture the lid of an aligned blister. 






