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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] This invention relates to a dry powder inhaler. In particular, this invention relates to a
dry powder inhaler for delivering medicament from at least one elongate blister pack, wherein
the blister pack has a plurality of spaced-apart blister pockets containing doses of the
medicament.

BACKGROUND OF THE INVENTION

[0002] Inhalers for drug delivery to a user by inhalation are well-known. Such devices include
metered-dose inhalers and dry powder inhalers.

[0003] Metered dose inhalers typically comprise a container containing a propellant and a
liquid solution or suspension of a medicament. Metered dose inhalers further include a
dispensing valve which, when actuated, causes the medicament to be forced out of the
container by expansion of the propellant in the form of an aerosol.

[0004] Dry powder inhalers, on the other hand, typically comprise a supply of the medicament
in dry powder form, and are arranged to permit the user to inhale discrete doses from the
supply of powder medicament.

[0005] Some dry powder inhalers comprise a bulk reservoir of powder medicament, with a
dispensing mechanism being configured to separate a dose of the medicament from the
reservoir and make it available for inhalation by the user. Other types of dry powder inhaler
comprise a plurality of pre-metered doses of powder medicament in containers, for example in
capsules or blisters, and a dispensing mechanism which is configured to open the containers
and make the doses of medicament available for inhalation by the user.

[0006] One such type of dry powder inhaler comprises a medicament carrier in the form of a
blister pack having a plurality of spaced-apart blister pockets containing doses of the
medicament. The inhaler comprises a manually-operated dispensing mechanism for moving a
medicament dose of the medicament carrier to a dispensing position in the inhaler, and for
placing the medicament dose in fluid communication with an air flow path of the inhaler, for
example by piercing or peeling open the blisters, ready for inhalation by the user.
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[0007] An inhaler of this type is described in GB 2242134 A. The dispensing mechanism of this
device is operated by a lever, which causes a blister to be moved to the dispensing position of
the inhaler and peeled open. Another inhaler of this type is described in WO 2007/068896 A1.
The dispensing mechanism of this inhaler is operated by a rotatable mouthpiece cover, the
opening of which causes a blister to be moved to the dispensing position of the inhaler and
peeled open.

[0008] It is noted that dry powder inhalers of this type can be used for combination therapy,
whereby a plurality of different powder medicaments can be dispensed for simultaneous
inhalation by the user. The different medicaments can be provided in groups of blisters of the
blister pack, which can then be opened together (in groups). Alternatively, the different
medicaments can be provided in different blister packs, with the dispensing mechanism
simultaneously acting on all of the blister packs to open a blister of each pack together. Such
use is advantageous where the different medicaments cannot be stored together, for example
because of chemical incompatibilities.

[0009] Dry powder inhalers of the type described above may comprise a manifold component
which defines a part of an air flow path through the inhaler. In particular, the manifold is
arranged to direct air (through an air conduit) from an air inlet of the inhaler to the opened
blisters, and to direct air-entrained medicament (through a medicament delivery conduit) from
the opened blisters to a mouthpiece of the inhaler. Inhalation-induced air flow through the
manifold causes the medicament in the opened blisters to be entrained by the air, which flows
through the opened blisters, and across the medicament, so that the air-entrained medicament
can be inhaled by the user. By way of example, WO 2007/068896 A1 discloses a manifold of
this type in which an air bypass hole is provided so that a bleed air flow disruptively impacts the
flow of air-entrained medicament.

[0010] The present inventors have recognised a problem that arises in relation to dry powder
inhalers of the type described above, in particular such inhalers for use in combination therapy
whereby a plurality of different powder medicaments can be dispensed simultaneously. In
particular, when different medicaments are simultaneously delivered from different opened
blisters, it has been found that optimisation of the delivery of the individual medicaments can
be difficult to achieve.

[0011] US 2009/314291 A1 relates to a medicament dispenser device suitable for the delivery
of medicament powder from an open blister pocket of at least one blister pack.

SUMMARY OF THE INVENTION

[0012] According to the invention, there is provided a dry powder inhaler as defined by
independent claim 1. Optional features are defined by the dependent claims.
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[0013] The invention provides a dry powder inhaler for delivering medicament from at least
one blister pack, each blister pack having a plurality of spaced-apart blister pockets containing
doses of the medicament, the inhaler comprising:

a housing for accommodating unused and used portions of the at least one blister pack
together with a dispensing mechanism for simultaneously opening at least two blister pockets
at a time; and

a manifold component through which air can be drawn in use of the inhaler, wherein the
manifold component comprises:

first and second air inlet openings for receiving external air;

a first air outlet opening for providing the external air to a first opened blister pocket and a first
medicament inlet opening for receiving air-entrained medicament from the first opened blister
pocket, the first air outlet opening and the first medicament inlet opening being arranged side-
by-side to enable simultaneous communication with the first opened blister pocket;

a second air outlet opening for providing the external air to a second opened blister pocket and
a second medicament inlet opening for receiving air-entrained medicament from the second
opened blister pocket, the second air outlet opening and the second medicament inlet opening
being arranged side-by-side to enable simultaneous communication with the second opened
blister pocket; and

a medicament outlet opening for delivery of the air-entrained medicament from the first and
second opened blister pockets to the user, the first and second medicament inlet openings
being fluidly connected to the medicament outlet opening by a medicament delivery conduit
formed in the manifold component.

[0014] According to the invention, the first and second air inlet openings are fluidly connected
to the first and second air outlet openings by respective first and second air conduits, wherein
the air conduits are separately provided in the manifold component so that the external air
from each of the first and second air inlet openings does not mix with the external air from the
other of the first and second air inlet openings before reaching the first and second opened
blister pockets.

[0015] By providing separate first and second air conduits connecting the air inlet openings
and the air outlet openings of the manifold component, the invention provides at least partly
independent air flow paths for the air that passes through the first and second opened blister
pockets, in particular the part of the air flow paths that are upstream of the opened blister
pockets. This allows the air flow paths to be adapted, or "tuned”, to suit the different blister
pockets, for example different medicament formulations having different aerodynamic or flow
properties, or different dose sizes contained in the blister pockets.
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[0016] The inventive approach of adapting the design of the inhaler, in particular the manifold
design, to the physical properties of the medicament formulations may to at least some extent
replace the conventional approach of adapting the physical properties of a medicament
formulation, for example its particle size distribution, to the inhaler design. This inventive
approach is, however, only made possible by the inventive provision of the separate air
conduits for the respective opened blister pockets. It is to be noted that advantageous effects
may also arise in relation to embodiments that are used with identical blister pockets and
medicaments, in which case the air flow paths may be adapted so that the same medicament
in the first and second opened blister pockets may be entrained in different ways and/or at
slightly different times.

[0017] Furthermore, it has been found that the separate air conduits of the invention serve to
reduce the risk of unintentional mixing of the medicaments from the blister pockets prior to
inhalation by the user, for example in the event that the user accidentally exhales slightly
before inhaling (which exhalation might otherwise lead to mixing of the medicaments in a
combined air conduit upstream of the blisters).

[0018] In embodiments, the dry powder inhaler further comprises a mouthpiece component
through which a user is able to inhale the air-entrained medicament from the first and second
opened blister pockets, wherein the mouthpiece defines an opening which is fluidly connected
to the medicament outlet opening of the manifold component. In use, the air-entrained
medicament passes straight from the medicament outlet opening of the manifold component to
the mouthpiece.

[0019] The air flow paths for the first and second opened blisters may be adapted, or tuned, in
a variety of different ways. For example, the first and second air conduits may have different
air flow resistances. Alarger air flow resistance may, for example, be appropriate for a powder
medicament having aerodynamic properties that make it easier to entrain in the air flow, for
example a powder medicament that has a lower bulk density, or a powder medicament in
which the particles have less of a tendency to "stick” together. Such powder medicaments are
able to be adequately entrained in the reduced air flow that results from the higher air flow
resistance.

[0020] Conversely, a smaller air flow resistance may, for example, be appropriate for a powder
medicament having aerodynamic properties that make it more difficult to entrain in the air flow,
for example a powder medicament that has a higher bulk density, or a powder medicament in
which the particles have more of a tendency to "stick” together.

[0021] The different air flow resistances of the first and second air conduits may be provided in
a variety of different ways. For example, different flow resistances may be provided by
configuring the first and second air conduits to have different lengths and/or different cross
sections and/or different cross sectional areas. Additionally or alternatively, the different air flow
resistances may be provided by arranging air flow restriction elements, such as baffles or other
obstacles, inside one or both of the first and second air conduits.
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[0022] In embodiments, the manifold component may further comprise: a first air bypass
passage providing direct fluid communication between the first air conduit and the medicament
delivery conduit; and a second air bypass passage providing direct fluid communication
between the second air conduit and the medicament delivery conduit. The provision of
separate and independent air bypass passages between the first and second air conduits and
the medicament delivery conduit provides further scope for the air flow paths associated with
the different opened blister pockets to be adapted, or tuned. For example, the air bypass
passages may be adapted to vary the proportions of the air flow into the first and second air
inlet openings (which air flow passes through the respective opened blisters).

[0023] For example, the first and second air bypass passages may have different lengths
and/or different cross sections and/or different cross sectional areas. Additionally or
alternatively, air flow restriction elements may be arranged inside the first and second air
bypass passages. Additionally or alternatively, the first and second air bypass passages may
be provided at different positions along the medicament delivery conduit, which allows for the
bleed air flow through the bypass passages to disruptively impact the air flow in the
medicament delivery conduit at multiple positions along its length, to thereby further improve
turbulence and deagglomeration of the powder medicament.

[0024] In general, the first and second air conduits may be arranged in the manifold
component to be adjacent to the medicament delivery conduit and separated therefrom by thin
walls, wherein the first and second air bypass passages are formed as apertures in the walls.

[0025] The manifold component may be provided as a moulded plastics component, optional a
unitary moulded plastics component. In this way, a manifold component having relatively
complicated structures can be provided in a cost effective manner.

[0026] The moulded plastics component may be formed of a material selected from the group
consisting of. polyolefins, including polyethylene, in particular high density polyethylene
(HDPE), and polypropylene; polyesters, including polyethylene terephthalate; polyamides,
including nylons; thermosetting polymers, including urea-formaldehyde, melamine, epoxy
resins and polyimides; and mixtures or copolymers thereof.

[0027] In embodiments, the first and second air conduits may be configured to collimate the
external air (i.e. induce parallel flow through the conduits). The first and second air outlet
openings may each define a central axis which is substantially normal to the plane of the blister
pack. In this way the air may be caused to flow directly towards the opened blisters for the
purpose of entraining the medicament. Side walls of the first and second air conduits may be
formed entirely by the manifold component (i.e. and not by the blister strip itself).

[0028] In embodiments, the first and second air inlet openings may define the only points of
entry for external air into the manifold component, and optionally they may define the only
points of entry for external air into the entire inhaler.
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[0029] The first and second air conduits may be arranged to be side-by-side and parallel to
each other, and separated by a wall. The first and second air conduits may each have an
elongate cross section, with the long sides of the cross sections facing each other.

[0030] The medicament delivery conduit may have a circular, oval or elliptical cross section,
and the medicament delivery conduit may tapers along its length with an increasing cross
sectional area in the direction of air flow.

[0031] The first and second air conduits may extend in a direction substantially perpendicular
to the direction in which the medicament delivery conduit extends.

[0032] In embodiments, the dry powder inhaler is arranged so that, in use, air is directed from
the first and second air outlet openings of the manifold component into the respective first and
second opened blisters, and air-entrained medicament is directed from the first and second
opened blisters into the respective first and second medicament inlet openings.

[0033] Some embodiments may provide for simultaneous delivery of powdered medicament
from three or more opened blister pockets, which blister pockets may be formed in the same
and/or different blister strips. In this case, the dispensing mechanism is configured for
simultaneously opening at least three blister pockets at a time, and the manifold component
further comprises:

a third air inlet opening for receiving external air; and

a third air outlet opening for providing the external air to a third opened blister pocket and a
third medicament inlet opening for receiving air-entrained medicament from the third opened
blister pocket, the third air outlet opening and the third medicament inlet opening being
arranged side-by-side to enable simultaneous communication with the third opened blister
pocket,

wherein the medicament outlet opening of the manifold component is configured for delivery of
the air-entrained medicament from the third opened blister pocket to the user, the third
medicament inlet opening being fluidly connected to the medicament outlet opening of the
manifold component by the medicament delivery conduit,

and wherein the third air inlet opening is fluidly connected to the third air outlet opening by a
third air conduit, wherein the third air conduit is provided separately from the first and second
air conduits so that the external air from either of the first and second air inlet openings does
not mix with the external air from the third air inlet opening before reaching the third opened
blister pocket.

[0034] Other embodiments may provide for simultaneous delivery of powdered medicament
from more than three opened blister pockets, in which case the the manifold component would
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be provided with further features for each additional blister.

[0035] The dry powder inhaler may further comprise the dispensing mechanism for
simultaneously opening at least two blister pockets at a time (the inhaler could in principle be
provided without the dispensing mechanism, with the dispensing mechanism then forming part
of a medicament cartridge, for example).

[0036] The dispensing mechanism may comprise a peeling mechanism which is arranged to
open the blister pockets by gradually peeling a cover layer of the at least one blister pack from
a base layer of the at least one blister pack.

[0037] The dispensing mechanism may also comprise an indexing mechanism which is
arranged to move the at least one blister pack so that the first opened blister pocket is aligned
with the first air outlet opening and the first medicament inlet opening, and the second opened
blister pocket is aligned with the second air outlet opening and the second medicament inlet
opening. In this way, medicament from the first and second opened blister pockets can be
delivered simultaneously.

[0038] Embodiments of the invention may further comprise the at least one blister pack,
wherein each blister pack comprises an elongate base layer defining spaced-apart blister
openings containing medicament doses, and a cover layer adhesively bonded to the base
layer to close the blister openings, and wherein the cover layer is arranged to be peeled from
the base layer.

[0039] The dry powder inhaler may comprise a single blister pack, and the dispensing
mechanism is then arranged to open at least two blister pockets of the blister pack at a time,
these being the first and second opened blister pockets, and to move the blister pack so that
the first opened blister pocket is aligned with the first air outlet opening and the first
medicament inlet opening, and the second opened blister pocket is aligned with the second air
outlet opening and the second medicament inlet opening. In this way, the dry powder inhaler
can be used for simultaneous inhalation of different medicaments from the first and second
opened blister pockets.

[0040] The first and second blister pockets may have the same or a different shape and/or
volume.

[0041] The first and second blister pockets may contain essentially any inhalable powder
medicament, for example medicaments for the treatment of respiratory disorders such as
asthma, chronic obstructive pulmonary disease (COPD), bronchitis and chest infections.
Suitable powder medicaments may include for example any one of long acting beta
antagonists (LABA) , short acting beta antagonists (SABA), corticosteroids (ICS), long acting
muscarinic antagonists (LAMA), short acting muscarinic antagonists (SAMA), or any other drug
that can be administered via inhalation including combination thereof. Examples for such drugs
include but are not limited to budesonide, formoterol, beclomethasone, fluticasone, salmeterol,
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albuterol, salbutamol, indacaterol, tiotropium, ipratropium, glycorpyrronium , umeclidinium,
vilanterol and combination thereof. Where fluticasone is mentioned, this term is intended to
cover any suitable ester form, in particular fluticasone propionate or fluticasone furoate. The
powder medicaments may be suitable for combination therapy.

[0042] For example, the different medicaments for simultaneous inhalation may comprise:
LABA or SABA in the first blister pocket and an ICS in the second blister pocket; or
LABA or SABA in the first blister pocket and LAMA or SAMA in the second blister pocket; or

LABA or SABA and LAMA or SAMA in the first blister pocket and ICS in the second blister
pocket, or

budesonide in the first blister pocket and formoterol in the second blister pocket; or
beclomethasone in the first blister pocket and formoterol in the second blister pocket; or
fluticasone in the first blister pocket and salmeterol in the second blister pocket, or
fluticasone in the first blister pocket and albuterol in the second blister pocket, or
fluticasone in the first blister pocket and vilanterol in the second blister pocket, or
umeclidinium in the first blister pocket and vilanterol in the second blister pocket, or

two selected from umeclidinium, fluticasone and vilanterol in the first blister pocket, the
remaining medicament from umeclidinium, fluticasone and vilanterol in the second blister
pocket.

[0043] The first and second blister pockets of the blister pack may contain a different mass or
volume of the respective medicaments, and/or contain respective medicaments having
different particle size distributions.

[0044] Alternatively, the dry powder inhaler may comprise first and second blister packs (for
example exactly two blister packs), and the dispensing mechanism is then arranged to
simultaneously open a blister pocket of each of the first and second blister packs, these being
the first and second opened blister pockets, and to simultaneously move the first and second
blister packs so that the first opened blister pocket is aligned with the first air outlet opening
and the first medicament inlet opening, and the second opened blister pocket is aligned with
the second air outlet opening and the second medicament inlet opening. In this way, the dry
powder inhaler can be used for simultaneous inhalation of different medicaments from the first
and second opened blister pockets.

[0045] The blister pockets of the first and second blister packs have a different shape and/or
volume.
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[0046] The first and second blister packs may contain essentially any inhalable powder
medicament, for example medicaments for the treatment of respiratory disorders such as
asthma, chronic obstructive pulmonary disease (COPD), bronchitis and chest infections.
Suitable powder medicaments may include for example any one of long acting beta
antagonists (LABA) , short acting beta antagonists (SABA), corticosteroids (ICS), long acting
muscarinic antagonists (LAMA), short acting muscarinic antagonists (SAMA), or any other drug
that can be administered via inhalation including combination thereof. Examples for such drugs
include but are not limited to budesonide, formoterol, beclomethasone, fluticasone, salmeterol,
albuterol, salbutamol, indacaterol, tiotropium, ipratropium, glycorpyrronium , umeclidinium,
vilanterol and combination thereof. Where fluticasone is mentioned, this term is intended to
cover any suitable ester form, in particular fluticasone propionate or fluticasone furoate. The
powder medicaments may be suitable for combination therapy.

[0047] For example, the different medicaments for simultaneous inhalation may comprise:
LABA or SABA in the first blister pack and an ICS in the second blister pack; or
LABA or SABA in the first blister pack and LAMA or SAMA in the second blister pack; or

LABA or SABA and LAMA or SAMA in the first blister pack and ICS in the second blister pack,
or

budesonide in the first blister pack and formoterol in the second blister pack; or
beclomethasone in the first blister pack and formoterol in the second blister pack; or
fluticasone in the first blister pack and salmeterol in the second blister pack, or
fluticasone in the first blister pack and albuterol in the second blister pack, or
fluticasone in the first blister pack and vilanterol in the second blister pack, or
umeclidinium in the first blister pack and vilanterol in the second blister pack, or

two selected from umeclidinium, fluticasone and vilanterol in the first blister pack, the remaining
medicament from umeclidinium, fluticasone and vilanterol in the second blister pack.

[0048] The pockets of the first and second blister packs may contain a different mass or
volume of the respective medicaments, and/or contain respective medicaments having
different particle size distributions.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0049] Embodiments of the invention will now be described in more detail and by way of non-
limiting examples with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a dry powder inhaler according to an embodiment of the
invention;

Fig. 2 is a perspective view of a medicament carrier for use in the dry powder inhaler shown in
Fig. 1;

Fig. 3 is a view of the inhaler shown in Fig. 1 with certain components removed and including a
pair of the medicament carriers shown in Fig. 2 installed;

Fig. 4 is an exploded perspective view of the inhaler shown in Fig. 1 with certain components
removed, from the opposite direction;

Figs. 5a and 5b are schematic views showing the inhaler and a part of its dispensing
mechanism in a first position of the mouthpiece cover;

Figs. 6a and 6b are schematic views showing the inhaler and a part of its dispensing
mechanism in a second position of the mouthpiece cover;

Figs. 7a and 7b are schematic views showing the inhaler and a part of its dispensing
mechanism in a third position of the mouthpiece cover;

Fig. 8 is an exploded perspective view showing a manifold component of the inhaler together
with components forming a housing of the inhaler;

Fig. 9 is a top view of the manifold component;
Fig. 10 is a perspective view of the manifold component;
Fig. 11 is a sectioned perspective view of the manifold component;

Fig. 12 is a sectioned top view of the manifold component interfacing with a pair of adjacent
blister packs; and

Fig. 13 is a view corresponding to Fig. 11 showing air flow through the manifold component.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0050] It should be understood that the detailed description, while indicating exemplary
embodiments of the inventive dry powder inhaler, are intended for the purposes of illustration
only and are not intended to limit the scope of the invention. Features, aspects, and
advantages of the inhaler will become better understood from the following description,
appended claims, and accompanying drawings. It should be understood that the Figures are
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merely schematic and are not drawn to scale. It should also be understood that the same
reference numerals are used throughout the Figures to indicate the same or similar parts.

[0051] The invention provides a dry powder inhaler for delivering medicament from at least
one blister pack, each blister pack having a plurality of spaced-apart blister pockets containing
doses of the medicament. The inhaler comprises a housing for accommodating unused and
used portions of the at least one blister pack together with a dispensing mechanism for
simultaneously opening at least two blister pockets at a time; the inhaler also comprises a
manifold component through which air can be drawn in use of the inhaler.

[0052] The manifold component comprises:
first and second air inlet openings for receiving external air;

a first air outlet opening for providing the external air to a first opened blister pocket and a first
medicament inlet opening for receiving air-entrained medicament from the first opened blister
pocket, the first air outlet opening and the first medicament inlet opening being arranged side-
by-side to enable simultaneous communication with the first opened blister pocket;

a second air outlet opening for providing the external air to a second opened blister pocket and
a second medicament inlet opening for receiving air-entrained medicament from the second
opened blister pocket, the second air outlet opening and the second medicament inlet opening
being arranged side-by-side to enable simultaneous communication with the second opened
blister pocket; and

a medicament outlet opening for delivery of the air-entrained medicament from the first and
second opened blister pockets to the user, the first and second medicament inlet openings
being fluidly connected to the medicament outlet opening by a medicament delivery conduit
formed in the manifold component.

[0053] According to the invention, the first and second air inlet openings are fluidly connected
to the first and second air outlet openings by respective first and second air conduits, wherein
the air conduits are separately provided in the manifold component so that the external air
from each of the first and second air inlets does not mix with the external air from the other of
the first and second air inlets before reaching the first and second opened blister pockets.

[0054] By providing separate first and second air conduits connecting the air inlet openings
and the air outlet openings of the manifold component, the invention provides at least partly
independent air flow paths for the air that passes through the first and second opened blister
pockets, in particular the part of the air flow paths that are upstream of the opened blister
pocket. This allows the air flow paths to be adapted, or "tuned”, to suit the different blister
pockets, for example different medicament formulations or different dose sizes contained in the
blister pockets.
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[0055] Figs. 1, 3 and 4 show a dry powder inhaler 1 according to a non-limiting embodiment of
the invention. Fig. 2 shows a medicament carrier 201 for use with the inhaler 1. A dry powder
inhaler using the same type of medicament carrier and having a manifold component is
described in WO 2007/068896 Af1.

[0056] As shown in Fig. 1, the inhaler 1 is a hand-held device having a substantially flat or
planar shape with a rounded outer profile. The outer profile of the inhaler is mainly defined by
its housing 3 which encloses its internal components and receives at least one medicament
carrier 201 (not shown in Fig. 1 but shown in Figs. 2 and 3). Extending from the housing 3 is a
mouthpiece component 5 having a central opening through which the user inhales the powder
medicament. The mouthpiece component 5 is assembled or joined to the housing 3.

[0057] The inhaler also comprises a mouthpiece cover 7, which is rotatably connected to the
housing 3 for sequential movement about a rotation axis from a first position in which the
mouthpiece 5 is completely covered to a second position in which the mouthpiece 5 is also
completely covered, and from the second position to a third position in which the mouthpiece 5
is completely uncovered. Fig. 1 shows the mouthpiece cover 7 in its third position.

[0058] Also visible in Fig. 1 is an air inlet 9 and a dose counter display 11. The air inlet 9, which
can be covered by the mouthpiece cover 7, defines the start of an air flow path that extends
from the air inlet 9 to the central opening of the mouthpiece 5. The dose counter display 11 is
coupled to a dispensing mechanism of the inhaler 1, to be described subsequently, so as to
provide an indication of the number of medicament doses used or remaining in the inhaler 1.

[0059] Fig. 2 shows a medicament carrier 201 for use with the inhaler 1 shown in Fig. 1. The
medicament carrier 201 is in the form of an elongate blister strip. The blister strip comprises a
semi-rigid base layer 203 which is formed with spaced-apart blister openings 205 and more
flexible cover layer 207 which covers the blister openings 205 to define spaced-apart blisters
209. The blisters 209 each contain a sealed dose of powder medicament.

[0060] The cover layer 207 of the medicament carrier 201 is adhesively bonded to the base
layer 203 such that the layers 203, 207 can be peeled apart to open the blisters 209 and
liberate the powder medicament without any risk of either layer 203, 207 breaking. The base
layer 203 and the cover layer 207 typically comprise plastics/aluminium laminates and are
adhesively bonded by a heat seal lacquer. A suitable medicament carrier is described in more
detail in WO 2007/068896 A1.

[0061] The inhaler 1 shown in Fig. 1 is designed for use with a pair (i.e. two) of the
medicament carriers 201 shown in Fig. 2, as will now be described with reference to Fig. 3. Itis
to be noted, however, that embodiments according to the invention may be used with, or
comprise, any number of the medicament carriers 201, including just one.

[0062] Fig. 3 is a view of the inhaler 1 shown in Fig. 1 with certain components removed and
including a pair of the medicament carriers 201a, 201b installed. In particular, the mouthpiece
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5, mouthpiece cover 7, and part of the housing 3 have been removed to reveal a remaining
part of the housing 3 and the medicament carriers 201a, 201b (shown in schematic form,
without all of the blisters), as well as a manifold component 25, to be described subsequently,
and parts of the dispensing mechanism. As shown in the drawing, the housing 3 provides
regions 13a, 13b for accommodating unused portions of the medicament carriers 201a, 201b,
which are loosely-coiled. Regions are also provided for accommodating used portions of the
medicament carriers 201a, 201b, as will be described below. It is noted that the internal
arrangement of the inhaler 1 is generally symmetrical, with one medicament carrier 201a being
accommodated on one side (left side in the drawing) and the other medicament carrier 201b
being accommodated on the other side (right side in the drawing).

[0063] The dispensing mechanism, which is only partly shown in Fig. 3, comprises an indexing
wheel 15a, 15b and a peeling spool 17a, 17b for each of the medicament carriers 201a, 201b.
Each medicament carrier 201a, 201b is fed around its respective indexing wheel 15a, 15b with
the base layer 203a, 203b having the blisters facing the indexing wheel 15a, 15b. The indexing
wheels 15a, 15b are provided with a plurality of recesses about their circumference which are
sized and positioned to receive the blisters of the medicament carrier 201a, 201b. When the
index wheels 15a, 15b are rotatably driven by the dispensing mechanism, they engage the
medicament carriers 201a, 201b, in particular their semi-rigid blisters, so that the next
medicament-containing blister of each medicament carrier 201a, 201b can be advanced to a
dispensing position of the inhaler 1 (adjacent the manifold component 25, at which the
medicament is to be presented for inhalation).

[0064] Simultaneously, a leading end of the cover layer 207a, 207b of each medicament
carrier 201a, 201b is separated from its base layer 203a, 203b and fed around a peeling edge
21a, 21b, which is positioned between used portions of the cover layer 207a, 207b and the
base layer 203a, 203b. For this purpose, the leading end of the cover layer 207a, 207b of each
medicament carrier 201a, 201b is attached to a respective peeling spool 17a, 17b. The peeling
spools 17a, 17b are rotatably driven at the same time as the indexing wheels 15a, 15b, and
this causes each cover layer 207a, 207b to be gradually peeled away from its base layer 203a,
203b at the peeling edge 21a, 21b, so that the medicament-containing blister 209a, 209b is
opened for inhalation by the user.

[0065] As medicament doses are dispensed from the inhaler 1, used portions of the cover
layers 207a, 207b are wound onto the peeling spools 17a, 17b. Used portions of the base
layers 203a, 203b are accommodated in a separate region of the housing where they are
coiled up by rotatably-driven coiling spools 23a, 23b. By way of example, the medicament
carriers 201a, 201b may each comprise 60 doses of a powder medicament, with a dose from
each carrier being dispensed simultaneously.

[0066] The manifold component 25 and the remaining parts of the dispensing mechanism of
the inhaler 1 will now be described with reference to Fig. 3 and Fig. 4, which is an exploded
perspective view of the inhaler shown in Fig. 1 with certain components removed. It is noted
that Fig. 4 shows an opposite side of the inhaler to that shown in Fig. 3, i.e. Fig. 4 shows the
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back side of the inhaler 1. In Fig. 4, the mouthpiece cover 7, and part of the housing 3 have
been removed to reveal a remaining part of the housing 3 and remaining parts of the
dispensing mechanism. Fig. 4 also shows the mouthpiece 5 and part of the manifold
component 25.

[0067] The manifold component 25 shown in Figs. 3 and 4 is a unitary moulded plastics
component arranged in the housing 3 and which defines an air flow path extending from the air
inlet 9 (Fig. 1) to the mouthpiece 5, with which it interfaces. VWWhen a user inhales through the
mouthpiece 5, air is drawn in to the air inlet 9, through the air flow path, and out through the
mouthpiece 5. The manifold component 25 is arranged in such a way that the air flow path is
provided with multiple openings adjacent to the dispensing position 19 of the inhaler, so that
the medicament doses of opened blisters are placed in fluid communication with the air flow
path. In this way, when the user inhales through the mouthpiece 5, the powder medicament
can be drawn out of the blisters by the turbulent air flow and inhaled.

[0068] Fig. 4 shows the back sides of the indexing wheels 15a, 15b, peeling spools 17a, 17b
and coiling spools 23a, 23b, each of which is rotatably mounted in the housing and provided
with a gear wheel for driven rotation. The gear wheels form part of a gear train which is driven
by opening the mouthpiece cover 7 (Fig. 1).

[0069] For this purpose, the mouthpiece cover 7 (not shown in Fig. 4) is coupled to a first gear
wheel 27, which is arranged to rotate with the mouthpiece cover 7 about its rotation axis. In
particular, the first gear wheel 27 is arranged to rotate forwards and backwards when the
mouthpiece cover 7 is opened and closed.

[0070] The first gear wheel 27 is arranged to selectively drive a second gear wheel 29 which is
mounted coaxially with the first gear wheel 27 on a stub shaft 3a. The second gear wheel 29 is
a drive gear of the dispensing mechanism and directly or indirectly drives the indexing wheels
15a, 15b, peeling spools 17a, 17b and coiling spools 23a, 23b when the mouthpiece cover 7 is
opened. The coiling spools 23a, 23b are also driven via idler gear wheels 31, 33. The first and
second gear wheels 27, 29 will now be described in greater detail.

[0071] The first gear wheel 27 is directly coupled to a hub of the mouthpiece cover 7, which is
covered by the housing 3 in Fig. 1. For this purpose, a front face of the first gear wheel 27 is
provided with a raised rib 27a, which is received into a corresponding slot of the hub. When the
mouthpiece cover 7 is opened and closed, the slot engages the rib 27a to transmit torque, so
that the first gear wheel 27 rotates with the mouthpiece cover 7.

[0072] The outer circumference of the first gear wheel 27 is provided with a plurality, in this
embodiment five, resilient drive pawls 27b which are equally spaced-apart at an angle of 72
degrees. It should be noted that other embodiments may comprise a different number of
resilient drive pawls 27b. For example, another preferred embodiment comprises four resilient
drive pawls which are equally spaced-apart at an angle of 90 degrees.
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[0073] The resilient drive pawls 27b of the first gear wheel 27 are arranged to selectively
engage corresponding ratchet teeth 29a formed as an internal gear on the second gear wheel
29. In particular, when the first gear 27 is rotated forwards upon opening of the mouthpiece
cover 7, the resilient drive pawls 27b come into contact with and engage the ratchet teeth 29a
of the second gear wheel 29 so as to drive it forwards. However, when the first gear 27 is
rotated backwards upon closing of the mouthpiece cover 7, the resilient drive pawls 27b slide
over the ratchet teeth 29a of the second gear wheel 29 so that it is not driven.

[0074] The second gear wheel 29 is provided about its outer circumference with a second
plurality of ratchet teeth 29b which function, together with a fixed pawl attached to the housing
(not shown), as a means for preventing reverse rotation of the second gear wheel 29.

[0075] The second gear wheel 29 is also provided about its outer circumference, in a different
axial plane, with a set of ordinary gear teeth 29c which engage and drive a first one of the
indexing wheels 15b. This indexing wheel 15b drives the other indexing wheel 15a and a first
one of the peeling spools 17b. The other indexing wheel 15a drives the other peeling spool
17a. It will be understood that the gear train is sequenced so as to ensure that each of the
driven elements rotates in the appropriate direction for dispensing the powder medicament
from the blisters of the medicament carriers 201a, 201b.

[0076] Further detalil relating to the structure and design of a suitable dispensing mechanism
can be found for example in WO 2007/068896 A1.

[0077] Operation of the dispensing mechanism, will now be described with reference to Figs.
5a to 7b. Figs. 5a and 5b are schematic views showing the inhaler 1 and a part of its
dispensing mechanism in a first position of the mouthpiece cover 7. Figs. 6a and 6b are
schematic views showing the inhaler 1 and a part of its dispensing mechanism in a second
position of the mouthpiece cover 7. Figs. 7a and 7b are schematic views showing the inhaler 1
and a part of its dispensing mechanism in a third position of the mouthpiece cover 7. It is noted
that Figs. 5b, 6b and 7b show an opposite (back) side of the inhaler to that shown in Figs. 5a,
6a and 7a (which is a front side).

[0078] Referring now to Fig. 5a, the inhaler 1 is shown with the mouthpiece cover 7 in its first
position, which is its normal (completely closed) position when the inhaler 1 is not in use. In this
position, the mouthpiece 5 is completely covered by the mouthpiece cover 7 and the
mouthpiece cover 7 is rotated to the maximum extent possible in the counter-clockwise
direction (also referred to herein as the backwards direction). In this position, the mouthpiece 5
is completely protected from contamination. Such contamination can be unhygienic and can
potentially affect the medicament delivery performance of the inhaler 1.

[0079] Fig. 5b is a view showing the first gear wheel 27 and second gear wheel 29 when the
mouthpiece cover 7 is in the first position shown in Fig. 5a. In this position, the resilient drive
pawls 27b of the first gear wheel 27 are spaced away from, and are not therefore engaged
with, the corresponding ratchet teeth 29a formed as an internal gear on the second gear wheel
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29.

[0080] Fig. 6a shows the inhaler 1 after the mouthpiece cover 7 has been moved from the first
position to the second position. In this position, the mouthpiece cover 7 has rotated clockwise
(or forwards) but the mouthpiece 5 is still completely covered by the mouthpiece cover 7.
Movement of the mouthpiece cover 7 from the first position to the second position may enclose
an angle of at least 5 degrees and, in the illustrated embodiment, encloses an angle of 10
degrees.

[0081] Fig. 6b is a view showing the first gear wheel 27 and second gear wheel 29 when the
mouthpiece cover 7 is in the second position shown in Fig. 6a. In this position, the first gear
wheel 27 has rotated forwards (counter-clockwise in this view) to bring the resilient drive pawls
27b just into contact with the corresponding ratchet teeth 29a of the second gear wheel 29.
The second gear wheel 29 has not, however, moved, and so the dispensing mechanism of the
inhaler 1 has not yet been driven.

[0082] Fig. 7a shows the inhaler 1 after the mouthpiece cover 7 has been moved from the
second position to the third position. In this position, the mouthpiece cover 7 has rotated
further clockwise (or forwards) to completely uncover the mouthpiece 5 ready for the user to
inhale dispensed doses of the powder medicament. In this position, the mouthpiece cover 7 is
rotated to the maximum extent possible in the clockwise direction. For reasons that will
become apparent from the following description, movement of the mouthpiece cover 7 from
the second position to the third position encloses an angle of exactly 72 degrees. This implies
that, in the illustrated embodiment, movement of the mouthpiece cover 7 from the first position
to the third position encloses a total angle of 82 degrees (i.e. 10 degrees plus 72 degrees).

[0083] Fig. 7b is a view showing the first gear wheel 27 and second gear wheel 29 when the
mouthpiece cover 7 is in the third position shown in Fig. 7a. In this position, the first gear wheel
27 has rotated further forwards (counter-clockwise in this view) and in this case the resilient
drive pawls 27b have engaged the corresponding ratchet teeth 29a of the second gear wheel
29 to drive the second gear wheel 29 forwards. This driving of the second gear wheel 29
functions to drive the dispensing mechanism so that the next medicament-containing blister of
each medicament carrier 201a, 201b is moved to the dispensing position 19 of the inhaler 1
and so that the cover layers 207a, 207b are peeled away to place the medicament doses in
fluid communication with the air flow passage of the manifold 25, ready for inhalation by the
user.

[0084] The mouthpiece cover 7 is configured so that movement from the second position to
the third position encloses an angle of exactly 72 degrees because this results in the five
resilient drive pawls 27b of the first gear wheel 27 and the corresponding five ratchet teeth 29a
of the second gear wheel 29 rotating through 72 degrees so that they start and end with the
same angular positions, as can be seen by comparing Figs. 6b and 7b, which facilitates
resetting the device when the mouthpiece cover 7 is subsequently closed.
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[0085] In particular, when the mouthpiece cover 7 is closed after use of the inhaler 1, by
rotating the mouthpiece cover 7 counter-clockwise from the third position shown in Fig. 7a to
the first position shown in Fig. 5a, the second gear wheel 29 is prevented from rotating
backwards (clockwise in the views of Figs. 5b, 6b and 7b) owing to the means for preventing
reverse rotation 29b and therefore remains in the same angular position. The first gear wheel
27 rotates backwards (clockwise in the views of Figs. 5b, 6b and 7b) as the mouthpiece cover
7 is closed, with the resilient drive pawls 27b sliding back over the ratchet teeth 29a of the
second gear wheel 29 to the position shown in Fig. 6b and then back to the position shown in
Fig. 5b.

[0086] With the mouthpiece cover 7 closed, the five resilient drive pawls 27a of the first gear
wheel 27 and the corresponding five ratchet teeth 29a of the second gear wheel 29 have the
positions shown in Fig. 5b, ready for the next use.

[0087] The inhaler 1 described above comprises a first gear wheel 27 having five resilient drive
pawls 27b. It should be noted that the first gear wheel may instead comprise a different
number of resilient drive pawls. For example, the first gear wheel may be provided with four
resilient drive pawls equally spaced-apart at 90 degree intervals (and correspondingly the
second gear wheel may be provided with four ratchet teeth equally spaced-apart at 90 degree
intervals), in which case movement of the mouthpiece cover from the second position to the
third position would encloses an angle of exactly 90 degrees (360 degrees divided by four).

[0088] The inhaler 1 described above provides an arrangement in which movement of the
mouthpiece cover 7 from the first position shown in Fig. 5a to the second position shown in Fig.
6a does not result in any actuation of the dispensing mechanism and does not uncover the
mouthpiece 5, even partly. As such, actuation caused by unintentional or accidental movement
of the mouthpiece cover when the inhaler is not in use can be avoided. Further, such
unintentional or accidental movement of the mouthpiece cover does not risk of contamination
of the mouthpiece, since the mouthpiece remains completely covered.

[0089] The manifold component 25 of the inhaler 1 will now be described in detail. As noted
above, the manifold component 25 may be a unitary moulded plastics component arranged in
the housing 3 and which defines an air flow path extending from the air inlet 9 (Fig. 1) to the
mouthpiece 5, with which it interfaces.

[0090] The manifold component 25 may be formed of any polymer-based material that is
suitable for moulding. Such materials include: polyolefins, including polyethylene, in particular
high density polyethylene (HDPE), and polypropylene; polyesters, including polyethylene
terephthalate; polyamides, including nylons; thermosetting polymers, including urea-
formaldehyde, melamine, epoxy resins and polyimides; and mixtures or copolymers thereof.

[0091] Fig. 8 is an exploded perspective view showing the manifold component 25 of the
inhaler 1 together with a pair of shell-like components 3a, 3b that form the housing 3. The
remaining components of the inhaler 1 have been omitted from Fig. 8 for clarity reasons. The
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manifold component 25 is arranged in the housing, in the illustrated orientation, so as to
interface with the air inlet 9 and the mouthpiece 5 (not shown in Fig. 8), between which it
provides the air flow path. The manifold component 25 also interfaces with the opened blisters
of the blister packs (not shown in Fig. 8).

[0092] Figs. 9 to 12 illustrate the manifold component 25 in greater detail. Fig. 9 is a top view
of the manifold component 25 and Fig. 10 is a perspective view of the manifold component 25.
Figs. 11 and 12 are sectioned views of the manifold component 25; the former being a
perspective view (taken from the opposite side to that of Fig. 10; also showing hidden detail)
and the latter being a top view. The manifold component 25 has a number of moulded
structures which are described below. Fig. 12 also illustrates first and second opened blisters
61a, 61b of the respective blister packs, with which the manifold component 25 interfaces, in
use.

[0093] More specifically, the manifold component 25 comprises first and second air inlet
openings 51a, 51b for receiving external air directly from the air inlet 9. A first air conduits 53a
extends from the first air inlet opening 51a and a second air conduits 53b extends from the
second air inlet opening 51b. Both the air inlet openings 51a, 51b and the air conduits 53a, 53b
have an elongate cross section and are arranged side-by-side, separated by a narrow wall.

[0094] The air conduits 53a, 53b are separately formed so that the external air from each of
the first and second air inlet openings 51a, 51b does not mix with the external air from the
other of the first and second air inlet openings 51a, 51b before reaching the first and second
opened blister pockets 61a, 61b, as will be explained below. Furthermore, the first and second
air inlet openings 51a, 51b preferably define the only points of entry for external air into the
manifold component 25 (and into the inhaler 1).

[0095] An end of the manifold component 25 opposing the air inlet openings 51a, 51b is
provided with a mounting protrusion 55 (Fig. 8) which is engaged in a corresponding recess of
the housing 3. It should be noted that the mounting protrusion 55 does not define any part of
the air flow path and is provided only for assembly purposes.

[0096] The manifold component 25 also comprises a medicament delivery conduit 57 which
opens out into a medicament outlet opening 59 for delivery of air-entrained medicament from
first and second opened blister pockets to the mouthpiece 5 (not shown in Figs. 8 to 12), and
on to the user. The medicament delivery conduit 57 and the medicament outlet opening 59
both have a generally circular cross section. The medicament delivery conduit 57 partly tapers
along its length, with an increasing cross sectional area in the direction of air flow.

[0097] As illustrated most clearly in Fig. 11, the first and second air conduits 53a, 53b are
arranged in the manifold component 25 to be adjacent to the medicament delivery conduit 57
(although only the first air conduit 53a is visible in Fig. 11). The air conduits 53a, 53b are
separated from the manifold component 25 by narrow walls.
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[0098] Furthermore, it can be seen from Fig. 11 that the first and second air conduits 53a, 53b
extend in a direction (vertically in the drawing) that is substantially perpendicular to the
direction (horizontally in the drawing) in which the medicament delivery conduit 57 extends. In
this way, air-entrained medicament can delivered to the mouthpiece 5 in a direction that is
substantially perpendicular to the direction in which external air is received from the air inlet 9,
so as to accommodate the relative orientations of the mouthpiece 5 and air inlet 9 of the
inhaler 1. This arrangement also allows the air-entrained medicament to pass from the opened
blister pockets to the mouthpiece 5 without traversing any bends, which could lead to
undesirable medicament deposition and build up on the surfaces of the medicament delivery
conduit 57.

[0099] The manifold component 25 also comprises a first air outlet opening 63a for providing
the external air from the first air conduit 53a to a first opened blister pocket 61a, and a first
medicament inlet opening 65a for receiving air-entrained medicament from the first opened
blister pocket 61a and providing it to the medicament delivery conduit 57. As can be seen in
Figs. 10 and 11, the first air outlet opening 63a and the first medicament inlet opening 65a are
arranged side-by-side to enable simultaneous communication with the first opened blister
pocket 61a. The first air outlet opening 63a is provided in a side wall of the first air conduit 53a,
whereas the first medicament inlet opening 65a is provided in an end wall of the medicament
delivery conduit 57 (directly facing the medicament outlet opening 59). Correspondingly, the
manifold component 25 comprises a second air outlet opening 63b (not shown in Figs. 10 and
11, but having the same size and shape as the first air outlet opening 63a) for providing the
external air from the second air conduit 53b to a second opened blister pocket 61b, and a
second medicament inlet opening (not shown in Figs. 10 and 11, but having the same size and
shape as the first medicament inlet 65a) for receiving air-entrained medicament from the
second opened blister pocket 61b and providing it to the medicament delivery conduit 57. The
second air outlet opening 63b and the second medicament inlet opening are mirror images of
the first air outlet opening 63a and the first medicament inlet opening 65a, respectively (see
Fig. 12). As such, they are arranged side-by-side to enable simultaneous communication with
the second opened blister pocket 61b.

[0100] Also, the second air outlet opening 63b is provided in a side wall of the second air
conduit 53b, whereas the second medicament inlet opening (not shown) is provided in an end
wall of the medicament delivery conduit 57 (directly facing the medicament outlet opening 59).

[0101] The air outlet openings and the medicament inlet openings are arranged in curved side
walls of the manifold component 25 (referring to Fig. 12). In this way, the blister packs in which
the first and second opened blisters 61a, 61b are provided, are able to slide along the side wall
while maintaining substantial contact therewith and providing a substantial fluid (powder and
air) seal around the opened blister pockets 61a, 61b.

[0102] As has been noted above, the first and second air conduits 53a, 53b are separately
formed in the manifold component 25 so that the external air from each of the first and second
air inlet openings 51a, 51b does not mix with the external air from the other of the first and
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second air inlet openings 51a, 51b before reaching the first and second opened blister pockets
61a, 61b. By providing separate first and second air conduits 53a, 53b connecting the air inlet
openings 51a, 51b and the air outlet openings 63a of the manifold component, the invention
provides at least partly independent air flow paths for the air that passes through the first and
second opened blister pockets 61a, 61b, in particular the part of the air flow paths that are
upstream of the opened blister pockets. This allows the air flow paths to be adapted, or
"tuned", to suit the different blister pockets, for example different medicament formulations or
different dose sizes contained in the blister pockets.

[0103] In the illustrated embodiment, the first and second air conduits 53a, 53b have different
air flow resistances. The different air flow resistances may be provided by configuring the first
and second air conduits 53a, 53b to have different cross sections and cross sectional areas. In
particular, the first air conduit 53a is configured to be slightly narrower than the second air
conduit 53b, which results in the first air conduit 53a having a higher air flow resistance than
the second air conduit 53b.

[0104] In alternative embodiments, the different air flow resistances may be provided by
arranging air flow restriction elements inside one or both of the first and second air conduits
53a, 53b.

[0105] In the embodiment shown in the drawings, the manifold component 25 further
comprises a first air bypass passage 67a which is arranged to provide direct fluid
communication between the first air conduit 53a and the medicament delivery conduit 57, and
a second air bypass passage 67b which is arranged to provide direct fluid communication
between the second air conduit 53b and the medicament delivery conduit 57. The purpose of
each air bypass passage 67a, 67b is to allow a bleed air flow from the respective air conduit
53a, 53b to the medicament delivery conduit 57, which bleed air flow bypasses the open blister
pockets 61a, 61b. The bleed air flow serves to disruptively impact the air flow in the
medicament delivery conduit 57, to thereby create a more turbulent flow, which helps to
deagglomerate the powder medicament and prevent its deposition and build up on the
surfaces of the medicament delivery conduit 57.

[0106] The provision of independent air bypass passages 67a, 67b provides further scope for
the air flow through the first and second air conduits 53a, 53b to be adapted, or tuned. For
example, the length or cross sectional area of the air bypass passages 67a, 67b may be
adapted to independently vary the proportion of the air flow through the air conduits 53a, 53b
that is allowed to pass through the open blister pockets 61a, 61b. The air bypass passages
67a, 67b may also be provided with air flow restriction elements, such as baffles or other
obstacles.

[0107] As has been explained above, the dry powder inhaler 1 comprises two blister packs in
the form of first and second blister packs 201a, 201b (Fig. 3). The dispensing mechanism is
arranged to simultaneously open a blister pocket 61a, 61b of each of the first and second
blister packs, and to simultaneously move the first and second blister packs 201a, 201b so
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that: the first opened blister pocket 61a is aligned with the first air outlet opening 63a and the
first medicament inlet opening 65a; and the second opened blister pocket 61b is aligned with
the second air outlet opening 63b and the second medicament inlet opening. This allows the
inhaler to be used for simultaneous inhalation of different medicaments from the opened blister
pockets 61a, 61b.

[0108] Additionally or alternatively, the blister pockets 61a, 61b of the first and second blister
packs 201a, 201b may have a different shape and/or volume. Additionally or alternatively, the
pockets 61a, 61b of the first and second blister packs 201a, 201b may contain a different mass
or volume of the respective medicaments, and/or contain respective medicaments having
different particle size distributions.

[0109] The blister pockets 61a, 61b of the first and second blister packs 201a, 201b may
contain different medicaments for simultaneous inhalation where is it preferred that the
medicaments do not mix prior to delivery to the user, for example selected from budesonide,
formoterol, beclomethasone, fluticasone, salmeterol, albuterol, salbutamol, indacaterol,
tiotropium, ipratropium, glycorpyrronium or umeclidinium, vilanterol, or combinations thereof.

[0110] The different medicaments for simultaneous inhalation comprise:
LABA or SABA in the first blister pack and an ICS in the second blister pack; or
LABA or SABA in the first blister pack and LAMA or SAMA in the second blister pack; or

LABA or SABA and LAMA or SAMA in the first blister pack and ICS in the second blister pack,
or

budesonide in the first blister pack and formoterol in the second blister pack; or
beclomethasone in the first blister pack and formoterol in the second blister pack; or
fluticasone in the first blister pack and salmeterol in the second blister pack, or
fluticasone in the first blister pack and albuterol in the second blister pack, or
fluticasone in the first blister pack and vilanterol in the second blister pack, or
umeclidinium in the first blister pack and vilanterol in the second blister pack, or

two selected from umeclidinium, fluticasone and vilanterol in the first blister pack, the remaining
medicament from umeclidinium, fluticasone and vilanterol in the second blister pack.

For example, the different medicaments for simultaneous inhalation comprise:

fluticasone furoate in the first blister pack and vilanterol trifenatate in the second blister pack,
or

umeclidinium bromide in the first blister pack and vilanterol trifenatate in the second blister
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pack, or

two selected from umeclidinium bromide, fluticasone furoate and vilanterol trifenatate in the
first blister pack and the remaining medicament from umeclidinium bromide, fluticasone furoate
and vilanterol trifenatate in the second blister pack.

[0111] Fig. 12 is a view corresponding to that of Fig. 11 and showing air flow through the
manifold component 25, in use of the inhaler 1. In particular, when the user inhales at the
mouthpiece 5 (not shown in Fig 12), external air is drawn into the air conduits 53a, 53b through
the air inlet openings 51a, 51b.

[0112] From each of the air conduits 53a, 53b, the air flow is drawn into the medicament
delivery conduit 57. In particular, a first portion of the air flow is drawn out through the
respective air outlet opening 63a, 63b, through the respective opened blister pocket 61a, 61b,
and back in through the respective medicament inlet opening 65a (only one shown in the
drawings). This first portion of the air flow entrains the powder medicament contained in the
respective opened blister pocket 61a, 61b. A second portion of the air flow bypasses the
opened blister pocket 61a, 61b and instead travels through the respective air bypass passage
67a, 67b into the medicament delivery conduit 57.

[0113] As illustrated by arrows in Fig. 13, the first and second portions of the air flow collide
with each other in the medicament delivery conduit 57, which creates a more turbulent flow,
and which helps to deagglomerate the powder medicament and prevent its deposition and
build up on the surfaces of the medicament delivery conduit 57.

[0114] Non-limiting embodiments of the invention have been described hereinabove with
reference to the accompanying drawings. Various changes may be made to these
embodiments without departing from the scope of the invention, which is defined by the claims.

[0115] For example, the inhalers described hereinabove are for use with blister packs that are
peeled open. However, the inhalers may be for use with blister packs that are opened in other
ways, for example by piercing or bursting. The blister packs described above are in the form of
elongate strips. In other embodiments, the blister packs may be in the form of discs having the
blisters arranged about the circumference.

[0116] The embodiments described above comprise a specific type of delivery mechanism
which is operated by opening a mouthpiece cover. Different types of delivery mechanism may
be provided in alterative embodiment, for example, manual lever operated or electrically
operated delivery mechanisms.

[0117] Although the inhaler described above comprise two medicament carriers, alternative
embodiments of the invention may comprise a single medicament carrier, in which case only
one half of the dispensing mechanism shown in Figs 3 and 4 would be need to be provided.
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[0118] In this case, a single medicament carrier-containing embodiment of the invention may
be configured for simultaneous inhalation of different medicaments by configuring the
dispensing mechanism to open two blisters at a time, and providing different blisters of the
medicament carrier with different medicaments. For example, the different medicaments for
simultaneous inhalation may comprise: budesonide in a first blister and formoterol in a second
blister; or beclomethasone in a first blister and formoterol in a second blister; or fluticasone in a
first blister and salmeterol in a second blister, or fluticasone in a first blister and albuterol in a
second blister, or fluticasone in a first blister and vilanterol in a second blister, or umeclidinium
in a first blister and vilanterol in a second blister, or two selected from umeclidinium, fluticasone
and vilanterol in a first blister, the remaining medicament from umeclidinium, fluticasone and
vilanterol in a second blister. The different medicaments (A and B) could be provided in
successive blisters of the blister packs in a repeating arrangement, for example AB AB AB AB...
or AB BA AB BA AB.

[0119] In this case, the manifold component would need to be adapted slightly, with the air
outlet openings and the medicament inlet openings being arranged in the same side wall of the
manifold component. This would be necessary to facilitate the interface between the manifold
component and the first and second opened blister pockets when the first and second opened
blister pockets are adjacent blister pockets in the same (single) blister pack.

[0120] In the embodiments described above, the manifold component is a unitary (single
piece) moulded plastics component. In alternative embodiments, the manifold component may
be formed of multiple pieces that are assembled together, and/or may be formed of other
materials, and/or may be formed by other processes, for example by machining a solid block of
material.
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PATENTKRAV
1. Terpulverinhalator til indgivelse af legemiddel fra mindst én blisterpakning, hvor hver
blisterpakning har en flerhed af adskilte blisterlommer, der indeholder doser af legemidlet, hvor
inhalatoren omfatter:

et hus (3) til at rumme ubrugte og brugte portioner af den mindst ene blisterpakning
sammen med en dispenseringsmekanisme til samtidig abning af mindst to blisterlommer pa én
gang; og

en fordelingskomponent (25), hvorigennem luft kan treekkes ind ved brug af inhalatoren,
hvor fordelingskomponenten omfatter:

forste og anden luftindgangsabninger (51a, 51b) til modtagelse af ekstern luft;

en forste luftudgangsébning (63a) til at tilvejebringe den eksterne luft til en forste dbnet
blisterlomme og en forste legemiddelindlgbsabning (65a) til modtagelse af luftbaret legemiddel
fra den forste abnede blisterlomme, hvor den forste luftudgangsabning (63a) og den forste
leegemiddelindlebs- (65a) abning er anbragt side-om-side for at muliggere samtidig forbindelse
med den forste abnede blisterlomme;

en anden luftudgangsabning (63b) til at tilvejebringe den eksterne luft til en anden abnet
blisterlomme og en anden leegemiddelindlgbsabning til modtagelse af luftbaret leegemiddel fra
den anden abnede blisterlomme, hvor den anden luftudgangsdbning (63b) og den anden
leegemiddelindlebsébning er anbragt side-om-side for at muliggere samtidig forbindelse med
den anden abnede blisterlomme; og

en leegemiddeludgangsabning (59) til indgivelse af det luftbarne leegemiddel fra den
forste og den anden abnede blisterlomme til brugeren, hvor den ferste og den anden
leegemiddelindlgbsabning (65a) er fluidforbundet med laegemiddeludgangsabningen (59) ved
hjelp af en leegemiddelindgivelseskanal (57) dannet 1 fordelingskomponenten (25),

kendetegnet ved, at den ferste og den anden luftindgangsabning (51a, 51b) er
fluidforbundet med den forste og den anden luftudgangsabning (63a, 63b) ved hjelp af
respektive forste og anden luftkanaler (53a, 53b), hvor luftkanalerne (53a, 53b) tilvejebringes
adskilt, saledes at den eksterne luft fra hver af den forste og den anden luftindgangsabning (51a,
51b) ikke blandes med den eksterne luft fra den anden af den ferste og den anden

luftindgangsébning (51b, S1a), inden den nér den abnede blisterlomme.

2. Terpulverinhalator ifelge krav 1, og som endvidere omfatter en mundstykkekomponent
(5), hvorigennem en bruger kan inhalere det luftbarne leegemiddel fra den ferste og den anden

abnede blisterlomme, hvor mundstykket (5) definerer en abning, der er er fluidforbundet med
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leegemiddeludgangsabningen (59) i fordelingskomponenten (25).

3. Terpulverinhalator ifelge krav 1 eller 2, hvor den forste og den anden luftkanal (53a, 53b)
har forskellige luftstromsmodstande, eventuelt hvor de forskellige luftstremsmodstande
tilvejebringes ved at konfigurere den ferste og den anden luftkanal til at have forskellige lengder
og/eller forskellige tveersnit og/eller forskellige tveersnitsarealer, endvidere eventuelt hvor de
forskellige luftstreomsmodstande tilvejebringes ved at anbringe elementer til begrensning af

luftstremmen inde i én af eller bade forste og den anden luftkanal.

4. Terpulverinhalator ifelge et hvilket som helst af de foregédende krav, hvor
fordelingskomponenten (25) endvidere omfatter:

en forste luftomledningspassage (67a), der tilvejebringer direkte fluidforbindelse mellem
den forste luftkanal (53a) og leegemiddelindgivelseskanalen (57); og

en anden luftomledningspassage (67b), der tilvejebringer direkte fluidforbindelse mellem
den anden luftkanal (53b) og legemiddelindgivelseskanalen (57),

eventuelt hvor forste og anden luftomledningspassager (67a, 67b) har forskellige leengder
og/eller forskellige tveersnit og/eller forskellige tvearsnitsarealer og/eller forskellige positioner
langs legemiddelindgivelseskanalen, endvidere eventuelt hvor elementer til begrensning af

luftstrommen anbringes inde 1 den forste og den anden luftomledningspassage (67a, 67b).

5. Terpulverinhalator ifelge krav 4, hvor den ferste og den anden luftkanal (53a, 53b)
anbringes stedende op til leegemiddelindgivelseskanalen (57) og adskilt derfra af vegge, hvor

den forste og den anden luftomledningspassage (67a, 67b) dannes som abninger i vaeggene.

6. Terpulverinhalator ifelge et hvilket som helst af de foregédende krav, hvor
fordelingskomponenten (25) er en stebt plastkomponent, eventuelt en stebt plastkomponent i ét
stykke, endvidere eventuelt hvor den stebte plastkomponent dannes af et materiale valgt fra
gruppen bestaende af’

polyolefiner, indbefattende polyethylen, navnlig hegjdensitetspolyethylen (HDPE), og
polypropylen;

polyestere, indbefattende polyethylenterephthalat;

polyamider, indbefattende nyloner;

termohardende polymerer, indbefattende urea-formaldehyd, melamin, epoxyharpikser

og polyimider; og
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blandinger eller copolymerer deraf.

7. Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, hvor den ferste og
den anden luftindgangsabning (51a, 51b) definerer de eneste steder, hvor ekstern luft kan treenge

ind 1 fordelingskomponenten (25), og eventuelt ind 1 terpulverinhalatoren.

8. Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, hvor den ferste og
den anden luftkanal (53a, 53b) er anbragt side-om-side og adskilt af en vag, eventuelt hvor den
forste og den anden luftkanal (53a, 53b) hver har et aflangt tveaersnit; og/eller hvor den forste og
den anden luftkanal (53a, 53b) straekker sig i en retning i det vaesentlige vinkelret pa den retning,

hvori legemiddelindgivelseskanalen (57) straekker sig.

9. Terpulverinhalator ifelge et hvilket som helst af de foregédende krav, hvor
leegemiddelindgivelseskanalen (57) har et cirkelformet, ovalt eller ellipseformet tvarsnit,
eventuelt hvor legemiddelindgivelseskanalen (57) tilspidser langs sin lengde med et tiltagende

tvaersnitsareal 1 luftstremningsretningen.

10. Terpulverinhalator ifalge et hvilket som helst af de foregdende krav, hvor, i anvendelse,
luft ledes fra den ferste og den anden luftudgangsabning (63a, 63b) i fordelingskomponenten
(25) ind i de respektive forste og anden abnede blistere, og luftbaret legemiddel ledes fra de
forste og anden abnede blistere ind i de respektive forste og anden leegemiddelindlgbsabninger

(65a).

11.  Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, hvor
dispenseringsmekanismen er konfigureret til samtidigt at abne mindst tre blisterlommer pa én
gang, og hvor fordelingskomponenten endvidere omfatter:

en tredje luftindgangsabning til modtagelse af ekstern luft; og

en tredje luftudgangsabning til at tilvejebringe den eksterne luft til en tredje &bnet
blisterlomme og en tredje leegemiddelindlebsabning til modtagelse af luftbaret leegemiddel fra
den tredje abnede blisterlomme, hvor den tredje luftudgangsabning og den tredje
leegemiddelindlebsébning anbringes side-om-side for at muliggere samtidig forbindelse med den
tredje abnede blisterlomme,

hvor leegemiddeludgangsabningen (59) i fordelingskomponenten (25) er konfigureret til

indgivelse af det luftbarne leegemiddel fra den tredje abnede blisterlomme til brugeren, hvor den
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tredje leegemiddelindlebsabning er fluidforbundet med legemiddeludgangsébningen (59) i
fordelingskomponenten (25) ved hjelp af legemiddelindgivelseskanalen (57),

og hvor den tredje luftindgangsabning er fluidforbundet med den tredje
luftudgangsabning ved hjalp af en tredje luftkanal, hvor den tredje luftkanal er tilvejebragt
adskilt fra den forste og den anden luftkanal (53a, 53b), saledes at den eksterne luft fra enten den
forste og den anden luftindgangsabning (51a, 51b) ikke blandes med den eksterne luft fra den

tredje luftindgangsabning, inden den nar den tredje abnede blisterlomme.

12.  Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, og som endvidere
omfatter dispenseringsmekanismen til samtidig abning af mindst to blisterlommer pa én gang,
eventuelt hvor dispenseringsmekanismen omfatter en afskrelningsmekanisme indrettet til at
abne blisterlommerne ved afskreelning af et deeklag af den mindst ene blisterpakning fra et
basislag af den mindst ene blisterpakning, endvidere eventuelt hvor dispenseringsmekanismen
omfatter en indekseringsmekanisme indrettet til at bevaege den mindst ene blisterpakning,
saledes at den forste abnede blisterlomme justeres efter den forste luftudgangsébning (63a) og
den forste legemiddelindlgbsabning (65a), og den anden dbnede blisterlomme justeres efter den

anden luftudgangsabning (63b) og den anden legemiddelindlgbsabning.

13.  Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, og som endvidere
omfatter den mindst ene blisterpakning, hvor hver blisterpakning omfatter et aflangt basislag,
der definerer adskilte blisterabninger indeholdende legemiddeldoser, og et deklag klebende
bundet til basislaget for at lukke blisterabningerne, og hvor deeklaget er indrettet til at blive
skreellet af basislaget.

14.  Torpulverinhalator ifelge krav 13, hvor terpulverinhalatoren omfatter en enkelt
blisterpakning, og hvor dispenseringsmekanismen er indrettet til at &bne mindst to blisterlommer
i blisterpakningen pa én gang, hvor disse er den forste og den anden abnede blisterlomme, og til
at bevaege blisterpakningen, saledes at den forste abnede blisterlomme justeres efter den forste
luftudgangsébning (63a) og den forste legemiddelindlebsabning (65a), og den anden dbnede
blisterlomme justeres efter den anden luftudgangsabning (63b) og den anden
leegemiddelindlgbsabning, saledes at terpulverinhalatoren kan anvendes til samtidig inhalation
af forskellige leegemidler fra den forste og den anden @bnede blisterlomme, eventuelt hvor den

forste og den anden blisterlomme har en forskellig form og/eller et forskelligt volumen.
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15.  Terpulverinhalator ifelge krav 14, hvor den forste og den anden blisterlomme indeholder
forskellige leegemidler til samtidig inhalation, eventuelt valgt blandt budesonid, formoterol,
beclomethason, fluticason, salmeterol, albuterol, salbutamol, indacaterol, tiotropium,
ipratropium, glycorpyrronium eller umeclidinium, vilanterol, eller kombinationer deraf,

endvidere eventuelt hvor de forskellige l&egemidler til samtidig inhalation omfatter:

LABA eller SABA i den forste blisterlomme og et ICS i1 den anden blisterlomme; eller

LABA eller SABA i den ferste blisterlomme og LAMA eller SAMA i den anden
blisterlomme; eller

LABA eller SABA og LAMA eller SAMA 1 den forste blisterlomme og ICS 1 den anden
blisterlomme, eller

budesonid i den ferste blisterlomme og formoterol i den anden blisterlomme; eller

beclomethason 1 den ferste blisterlomme og formoterol i den anden blisterlomme; eller

fluticason 1 den forste blisterlomme og salmeterol i den anden blisterlomme, eller

fluticason i den forste blisterlomme og albuterol 1 den anden blisterlomme, eller

fluticason 1 den forste blisterlomme og vilanterol 1 den anden blisterlomme, eller

umeclidinium 1 den forste blisterlomme og vilanterol 1 den anden blisterlomme, eller

to valgt blandt umeclidinium, fluticason og vilanterol i den ferste blisterlomme, det
resterende legemiddel fra umeclidinium, fluticason og vilanterol i den anden blisterlomme,

endvidere eventuelt hvor de forskellige l&egemidler til samtidig inhalation omfatter:

fluticasonfuroat 1 den ferste blisterlomme og vilanteroltrifenatat 1 den anden
blisterlomme, eller

umeclidiniumbromid 1 den ferste blisterlomme og vilanteroltrifenatat i den anden
blisterlomme, eller

to valgt blandt umeclidiniumbromid, fluticasonfuroat og vilanteroltrifenatat i den forste
blisterlomme og det resterende leegemiddel fra umeclidiniumbromid, fluticasonfuroat og

vilanteroltrifenatat 1 den anden blisterlomme.

16.  Terpulverinhalator ifelge krav 13, hvor terpulverinhalatoren omfatter forste og anden
blisterpakninger, og hvor dispenseringsmekanismen er indrettet til samtidigt at dbne en
blisterlomme i hver af den forste og den anden blisterpakning, hvor disse er den forste og den
anden abnede blisterlomme, og til samtidigt beveege den forste og den anden blisterpakning,
saledes at den forste abnede blisterlomme justeres efter den forste luftudgangsabning (63a) og
den forste legemiddelindlgbsabning (65a), og den anden dbnede blisterlomme justeres efter den

anden luftudgangsdbning (63b) og den anden legemiddelindlebsabning, saledes at
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terpulverinhalatoren kan anvendes til samtidig inhalation af forskellige leegemidler fra den forste
og den anden abnede blisterlomme, eventuelt hvor blisterlommerne i den forste og den anden

blisterpakning har en forskellig form og/eller volumen.

17.  Terpulverinhalator ifelge krav 16, hvor blisterlommerne i den forste og den anden
blisterpakning indeholder forskellige legemidler til samtidig inhalation, eventuelt valgt blandt
budesonid, formoterol, beclomethason, fluticason, salmeterol, albuterol, salbutamol, indacaterol,
tiotropium, ipratropium, glycorpyrronium eller umeclidinium, vilanterol, eller kombinationer
deraf,

endvidere eventuelt hvor de forskellige l&egemidler til samtidig inhalation omfatter:

LABA eller SABA 1 den forste blisterpakning og et ICS i den anden blisterpakning; eller

LABA eller SABA 1 den forste blisterpakning og LAMA eller SAMA i den anden
blisterpakning; eller

LABA eller SABA og LAMA eller SAMA i den ferste blisterpakning og ICS 1 den anden
blisterpakning, eller

budesonid i den ferste blisterpakning og formoterol 1 den anden blisterpakning; eller

beclomethason i den forste blisterpakning og formoterol 1 den anden blisterpakning; eller

fluticason i den forste blisterpakning og salmeterol i den anden blisterpakning, eller

fluticason i den forste blisterpakning og albuterol 1 den anden blisterpakning, eller

fluticason 1 den forste blisterpakning og vilanterol 1 den anden blisterpakning, eller

umeclidinium i den ferste blisterpakning og vilanterol i den anden blisterpakning, eller

to valgt blandt umeclidinium, fluticason og vilanterol i den forste blisterpakning, det
resterende legemiddel fra umeclidinium, fluticason og vilanterol i den anden blisterpakning,

endvidere eventuelt hvor de forskellige l&egemidler til samtidig inhalation omfatter:

fluticasonfuroat 1 den forste blisterpakning og vilanteroltrifenatat i1 den anden
blisterpakning, eller

umeclidiniumbromid i den forste blisterpakning og vilanteroltrifenatat 1 den anden
blisterpakning, eller

to valgt blandt umeclidiniumbromid, fluticasonfuroat og vilanteroltrifenatat i den forste
blisterpakning og det resterende legemiddel fra umeclidiniumbromid, fluticasonfuroat og

vilanteroltrifenatat i den anden blisterpakning.

18.  Torpulverinhalator ifelge krav 15 eller 17, hvor lommerne i den forste og den anden

blisterpakning indeholder en forskellig masse eller et forskellige volumen af de respektive
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leegemidler, og/eller indeholder respektive leegemidler med forskellige

partikelsterrelsesfordelinger.

19.  Terpulverinhalator ifelge et hvilket som helst af de foregaende krav, hvor:

den forste og den anden luftkanal (53a, 53b) er konfigureret til at kollimere den eksterne
luft; og/eller

den forste og den anden luftudgangsabning (63a, 63b) hver definerer den central akse,
der i det vaesentlige er vinkelret pa planet for blisterpakningen; og/eller

sideveegge af den forste og den anden luftkanal (53a, 53b) dannes helt af

fordelingskomponenten.
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