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The present invention relates to an inhaler for administering medicaments (38) from blister packs (5), which has a housing with a mouth-
piece (1) on one side, an air inlet opening (32) on the opposite side and, between them on the inside, a duct (7) which connects the mouthpiece
(1) and the air inlet opening (32), it being possible for at least one blister strip (5) to be inserted into the housing so that the covering foil (35)
of the inserted blister strip (5) adjoins the duct (7). The housing has means for pressing out the individual cavities (31) of the blister strip (5),
which means contain at least one plunger (10) with a curved plunger surface, which corresponds to the shape of the blister cavities (31), for en-

gagement on the blister cavity.
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Inhaler for administering medicaments from

blister packs

The invention relates to an inhaler for adminis-
tering medicaments from blister packs, in which the
blister cavities are emptied by means of a pressing-out
aid.

Inhalers for administering medicaments to
patients in a solid form distributed finely in an air
flow, so-called powder inhalers, are used nowadays in
great numbers and many embodiments in inhalation
therapy. They partially replace the previously customary
suspension inhalers, in which the aerosol is produced by
means of a halogenated hydrocarbon as propellent gas,
and whose use is no longer desirable for reasons of
environmental protection. Most of the previously known
powder inhalers use a device of a technically relatively
complex design, with which a patient gives himself
inhalable powder portions (doses) by inhalation.

One possibility of predosing medicaments is the
packaging of appropriate portions in so-called "blister
packs", which are also used, for example, for packaging
tablets with the possibility of hygienic individual
removal. EP-B-211 595, GB-A-2,129,691 and GB-A-2,142,246
disclose powder inhalers which release the medicament
from blister packs in which it is enclosed in a solid,
finely distributed form. A disc-shaped blister pack is
inserted into the powder inhalers described in
EP-B-211,595 and GB-A-2,129,691, the powder portion is
released by a plunger when the inhaler is used, and the
blister disc is replaced by a new one when it has been

completely emptied. GB-A-2,142,246 relates to an inhaler



WO 97/02061

10

15

20

25

30

PCT/EP96/02384

into which a blister pack comprising a single chamber is
inserted and is opened for use with a kind of mandrel.

An inhaler which is easy to handle and is in-
expensive is described in the subsequently published
DE-A-44 00 084. The inhaler comprises a housing which
forms an elongate interior, is sealed off relative to
the outside, and has a mouthpiece on a narrow side and
an air inlet opening on the opposite side, regions with
blister cavities being arranged at least on one main
surface of the housing. In one embodiment, the housing
comprises an open structure into which one or more
strips can be introduced, for example by pushing them or
inserting them into a structure which can be pivoted
open. In all these embodiments of the inhalei:s, the user
has to press the individual cavities of the blister pack
open with his fingers, i.e. exert pressure on the
outwardly curved dome so that the thin covering foil
tears open and the medicament can drop into the interior
of the housing. The disadvantage with these inhalers is
that the powder in the blister cavities is mechanically
loaded and compressed when the latter are pressed open
by the finger, and thus can no longer be finely
distributed, or can only be insufficiently distributed,
in the inhalation flow.

All these powder inhalers have the disadvantage
that they are extremely cumbersome, i.e. the device
volume is relatively large in relation to the propor-
tioned dose quantity used. Depending on the volume and
number of parts per device, carrying a known powder
inhaler can be inconvenient for the patient. Moreover,
with the different, often complicated functioning prin-

ciples, there is the risk that the devices may not be
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handled properly, or possibly cannot be handled at all,
in an emergency (e.g. in an acute asthma attack) or in
the case of little technical understanding on the part
of the patient.

The present invention is therefore based on the
problem of providing a handy, easy-to-operate powder
inhaler for use with blister packs, in which inhaler the
compression of the medicament in the blister cavities is
avoided during the pressing-out operation so that the
medicament can be finely dispersed in the inhalation
flow.

This object is achieved by an inhaler for admin-
istering medicaments from strip-shaped blister packs,
which has a housing with a mouthpiece on one side, an
air inlet opening on the opposite side and, between
them, a duct and a receiving bearing for a blister strip
to be inserted in such a way that the covering foil of
the inserted blister strip, which seals the cavities
containing the medicament, adjoins the duct, charac-
terized in that the housing has means for pressing out
the individual cavities of the blister strip, and these
means have at least one plunger with a curved plunger
surface which corresponds to the shape of the convex
blister cavities.

Preferred embodiments of the invention are
described in the subclaims.

The inhaler according to the invention serves to
administer medicaments from blister packs. Blister packs
are packs which comprise a container film with small,
filled depressions or cavities and a covering foil which
seals the depressions. In this case, the term "blister

pack" is to be understood within the scope of the
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present invention in the widest sense for packs of this
type, irrespective of the type of container film or its
method of manufacture. The container film has such a
wall thickness in the region of the cavities that it is
possible to press the cavity in from the outside, and
the covering foil tears open as a result of the
pressing-in. The operation of pressing the cavity in
from the outside with simultaneous tearing-open of the
covering foil and release of the medicament is described
in the following as "pressing-out".

The housing of. the inhaler according to the
invention preferably has an elongate shape with the
mouthpiece on one narrow side and the air inlet opening
on the opposite narrow side. The blister strip which is
inserted into the housing has a row of cavities arranged
one after the other. The inhaler is designed in such a
way that it can only ever receive blister strips with a
particular number of cavities, the number of cavities
depending on the type and dosage of the medicament to be
administered. An inhaler which is suitable for many
applications is designed for the use of blister strips
with four cavities.

A preferred embodiment of the inhaler has a
housing which can be pivoted open and comprises at least
two housing parts which are pivotably connected to one
another via a joint or hinges. The housing can, for
example, have a bottom part and an upper part, which
parts are pivotably connected to one another, or it can
even have an additional central part. In the bottom part
or central part of the housing, there is a receiving
bearing with a recess for receiving the blister strip.

The upper part of the housing may additionally have
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inwardly directed webs for pressing the blister strip
against the receiving bearing in order to fix the
blister strip in the closed inhaler.

The pressing-out means of the inhaler according
to the invention have at least one plunger with a curved
plunger surface adapted to the shape of the blister
cavities. Since the customary blister packs have
cavities whose curvature has the shape of a spherical
cap from the outside, the curvature of the engaging
plunger surface is usually designed to be complementary
to a spherical cap. The concave curvature of the
engaging plunger surface adapted to the convexly curved
shape of the blister cavities prevents the medicament
from being compressed inside the cavities when they are
pressed out and thus from no longer being able to be
dispersed sufficiently in the air flow.

The pressing-out means are advantageously inte-
grated in the housing. In order to open and to empty a
blister cavity with the aid of the pressing-out means,
the user has to press parts of the pressing-out means or
the entire pressing-out means with his fingers or whole
hand. In this case, the transmission of force to the
plunger of the pressing-out means, whose surface engages
on the outwardly curved blister cavity, can take place
directly or by means of a lever transmission. In the
case of means with leverage, these can be designed in
the form of a plurality of individual levers, each
having a pressing-out plunger, or as one lever with a
displaceable, engaging pressing-out plunger.

In a preferred embodiment of the invention, the
pressing-out means are integrated in the upper part of

the housing and act without a lever <transmission.
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Particularly advantageous is a constructional design of
the pressing-out means with four pressing-out plungers
which are mounted in the upper part of the housing by
means of grip plates and, when required, are pressed
down by the user one after the other in order to empty
the blister cavities.

In another preferred embodiment of the
invention, the upper part of the housing itself forms
the pressing-out means. Particularly advantageous is the
design of the upper part of the housing as a single
lever with a displaceable, engaging pressing-out
plunger. As an alternative thereto, the upper part of
the housing can also be formed £rom a plurality of
single levers which are pressed down one after the other
for use.

The pressure due to the plunger surface on the
cavity causes the thin covering foil of the blister pack
to tear open and the medicament either still to remain
in the cavity due to adherence forces or to drop
directly into the powder duct of the housing.

During inhalation by sucking on the mouthpiece
of the inhaler, the user generates a slight negative
pressure in the air duct, which causes the medicament
still remaining in the cavity to be conveyed into the
duct and air to enter the duct through the air inlet
opening. Moreover, since the air flow in the duct
generates a partial negative pressure when flowing past
the opened cavity (injection effect), the medicament is
to a great extent sucked out of the cavity without
leaving a residue. The air flow then exits from the

inhaler via the mouthpiece, carrying the medicament
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along with it, and is inhaled by the user so that the
medicament can pass into the lung.

For reasons of favourable air conduction in the
air duct, it is advantageous to tear open or sever the
covering foil of the blister pack in a defined manner.
It is therefore desirable for the part of the covering
foil which originally sealed the cavity to project into
the interior of the duct after opening as a kind of tag
which is attached at only one point, the intention being
for the tag to be aligned parallel to the air flow. This
is achieved, for example, by using specially designed
blister packs. For instance, the individual cavity may
be partially surrounded by an annular bead, as a result
of which the covering foil is severed, during pressing-
out, in the region of the bead and, in the region in
which the bead is interrupted, remains connected to the
remaining covering foil; or the covering foil is
provided with predetermined tearing ©points. The
asymmetrical design of the cavities, for example in a
shape which is chamfered on one side, likewise leads to
a defined tearing-open of the covering foil.

In order to achieve defined tearing-open of the
covering foil when using customary blister packs, the
plunger must engage asymmetrically on the blister cavity
during the pressing-out operation. This is achieved, for
example, by the pressing-out plunger itself having an
asymmetrical cross-section, i.e. the edge of the curved
plunger surface extends in a plane which, at an angle
not equal to 90° relative to the longitudinal axis of
the plunger, intersects a perpendicular plane extending
in the longitudinal direction of the housing, so that

the plunger engages firstly on one side of the outwardly
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curved blister cavity when it is pressed down. The
covering foil then tears open firstly in this contact
region, while it remains connected to the remaining
covering foil on the opposite side of the cavity. 2a
likewise asymmetrical engagement of the plunger on the
blister cavity is achieved in a symmetrically designed
pressing-out plunger if the latter is connected to the
housing laterally by means of a lever arm in such a way
that the plunger, when it is pressed down by the usér,
carries out a movement along an arc about the pivot of
the housing part, and that the engagement on the blister
cavity firstly takes place on one side. The pressing-out
plunger of asymmetrical cross-section in the
longitudinal direction can also be combined with the
lever arrangement. Of course, the blister packs with
asymmetrical cavities described above can also be used
in an inhaler in which the pressing-out device engages
asymmetrically on the blister cavity.

Preferred embodiments of the inhaler according
to the invention have a mouthpiece, in whose interior a
cyclone chamber with tangential air inlet slots is
arranged, into which secondary air can enter through an
appropriate duct. When, after opening a blister cavity,
the user sucks on the mouthpiece, the medicament passes
via the duct to the mouthpiece where, due to the cyclone
effect, it is dispersed with tangentially inflowing
secondary air and is thus rendered more readily
inhalable. This secondary air, sucked in to assist the
powder dispersion, preferably amounts to about 75% of
the total air flow. This means that about 25% of the
total air flow is conducted through the duct. On account

of this air flow, the medicament is conveyed from the

PCT/EP96/02384



WO 97/02061

10

15

20

25

30

PCT/EP96/02384

cavity through the air duct, through a corresponding
opening, perpendicularly onto a deflector and then
tangentially through a further opening into the cyclone
chamber.

In order to prevent the medicament dropping out
through the air inlet opening after a blister cavity has
been pressed out, due to the inhaler being held
vertically, the space directly behind the opening can be
provided with built-in webs which deflect the air path
and extend it in the form of a labyrinth. In order
furthermore to avoid the medicament being carried out of
the inhaler by air being blown into the mouthpiece, the
air inlet opening for the powder duct is preferably
provided with a non-return valve which opens under a
slight negative pressure in the interior of the housing
and closes under normal or overpressure in the housing
interior. A suitable non-return valve is a diaphragm
valve in which a diaphragm is arranged on the inner side
of the housing, which diaphragm covers the inlet opening
and is placed against the end face, under overpressure
in the housing, and closes the inlet opening. Spring-
loaded ball valves or other non-return valves can also
be used for closing the air inlet opening.

The housing of the inhaler according to the
invention can have one or more additional recesses or
chambers to receive one or more replacement blister
packs.

The inhaler is preferably made of plastic;
suitable materials are, for example, thermoplastics,
such as polyoxymethylene (polyacetal), polycarbonate,
polymethylmethacrylate, polypropylene, polyethylene,

polyvinyl chloride and acrylonitrile-butadiene-styrene
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copolymer (ABS), singly or in combination. Elastomeric
polymers with spring-elastic characteristics are
suitable for the design of the webs for fixing the
blister strip.

Blister packs made of various materials can be
used in the inhaler of the present invention. The
material of the container film is preferably a thermo-
formable polymer, such as polypropylene, polyethylene,
polyvinyl chloride, polystyrene, or a metal which can be
deep-drawn, such as aluminium, also with a laminated
polymer. zOther thermoformable materials customary for
blister packs are also suitable. Such shaped parts with
depressions produced by thermoforming have an even wall
thickness of the container film both over the areas of
the depressions and over the other areas. However, an
injection-mouldable material or another mouldable
material or a material which can be processed by blow-
moulding, for example an elastomeric material, can also
be used, for example, as material for the container
film, and the shaped part with the depressions can
correspondingly be produced by injection-moulding or
another moulding method or by blow-moulding. In this
case, the wall thickness of the container film can be
varied optionally in various areas. The covering foil is
preferably made of metal, for example aluminium, or
aluminium alloys, with a laminated polymer. Other
materials, including those which are customary and known
for blister packs, can also be used. The covering foil
can be connected to the container film in various ways,
for example by welding or bonding as is customary. In
the inhaler according to the invention, it is also

possible to use blister packs in which the individual

PCT/EP96/02384
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cavities are surrounded by an annular bead moulded out
of the container £ilm. These blister packs have the
advantage of additionally reducing the mechanical
loading on the medicament during pressing-out.

A powder inhaler for use with blister packs
is provided by the present invention, which inhaler is
easy to operate and provides the medicament to the user
in a sufficiently dispersed and thus inhalable form.

The invention will be explained with
reference to different embodiments illustrated in the
following figures.

Figure 1l shows, in a perspective
illustration, an inhaler with a ©pressing-out means
designed as a single lever.

Figure 2 shows a cross-section of the inhaler
illustrated in Figure 1 with the housing pivoted open
and a blister cavity in cross-section.

Figure 3 shows a cross-section of the inhaler
illustrated in Figure 1 with the housing pivoted closed
and a blister cavity inserted.

Figure 4 shows a cross-section of the inhaler
from Figure 1 with a single lever pressed down.

Figure 5 shows, in a perspective
illustration, an inhaler with four individual pressing-
out levers pivoted open and the bottom part of the
housing pivoted down.

Figure 6 shows a cross-section of the inhaler
illustrated in Figure 5 with the housing closed and a
blister strip inserted.

Figure 7 shows, in a perspective
illustration, an inhaler with fdur central pressing-out

aids and the upper part of the housing pivoted open.
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Figure 8 shows a longitudinal section of the
blister inhaler illustrated in Figure 7 with the
housing fitted together and a blister strip inserted.

Figure 9 shows a cross-section of the inhaler
illustrated in Figure 8.

Figure 10 shows the inhaler from Figure 9
with a pressing-out plunger pressed down.

All the inhalers illustrated are for the use
of blister strips with four successively arranged
cavities which are emptied successively by the user and
whose content is inhaled.

In the embodiment of the present invention
illustrated in Figure 1, the pressing-out device is
designed as a single lever 2 which constitutes the
upper part 2 of the housing at the same time. The upper
part 2 of the housing is connected to the bottom part 3
of the housing by means of a film hinge, the upper part
2 of the housing engaging slightly beyond the bottom
part 3 of the housing in the fitted-together state. A
mouthpiece 1, shaped essentially like a truncated cone,
is attached to the narrow side of the bottom part 3 of
the housing. Located in the single 1lever 2 is ‘a
rectangular recess 27 in which the approximately square
grip plate 4 of the pressing-out plunger 10 engages
(not wvisible in Figure 1). The grip plate 4 is
displaceable in the recess 27, it being possible for
the said grip plate to be fixed in an engaging manner
in the positions a, b, ¢ or d by means of corresponding
notches 28. Prior to the inhaling operation, the
displaceable pressing-out plunger 10 must be pushed by
means of the grip plate 4 over a blister cavity 31

which has not yet been emptied (not visible in Figure

PCT/EP96/02384



WO 97/02061

10

15

20

25

30

PCT/EP96/02384

13

1), i.e. the pressing-out plunger 10 is positioned with
the engaging function at one of the four pressing-out
positions a, b, ¢ or d. By pressing down the upper part
(single lever) 2 of the housing, the blister cavity 31
located below the pressing-out plunger 10 is pressed
out. In this embodiment of the inhaler, the pressing-
out of a blister cavity 31 can take place not only with
the index finger and thumb, but also with the whole
hand, since the single lever 2 provides a broad
application surface. In order to prevent slipping-off,
it is additionally provided on the surface with
longitudinally extending gripping grooves 35. The
arcuate recess 36 in the upper part 2 of the housing
and the gripping grooves 35 in the bottom part 3 of the
housing facilitate the opening of the housing. In the
fitted-together state, the housing is held closed by
means of a pin 42 which engages in a cutout 41 in the
mouthpiece 1 and the bottom part 3 of the housing. The
pin 42 is attached to the upper part of the housing or
single lever 2 and can be lowered in the cutout 41 when
the single lever 2 is pivoted down. In order then to
avoid the single lever 2 pivoting up, the mouthpiece 1,
which is rotatable, is turned through about 30°. The
wall of the mouthpiece 1 slides over the end of the pin
42 in such a way that the opening operation is blocked,
but the single lever 2 can nevertheless be pressed
downwards to press out a blister cavity 31. To open the
housing, the mouthpiece 1 is turned back in the
opposite direction so that the part of the cutout 41 on
the mouthpiece 1 exposes the pin 42 on the single lever

2, and the single lever 2 can be pivoted upwards.
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The interior design of the housing can be
seen in the cross-sectional illustrations of Figure 2
to Figure 4. Arranged in the bottom part 3 of the
housing is a receiving bearing 29 for the blister strip
5, which receiving bearing comprises two longitudinally
extending plates directed upwards in a V-shape. Apart
from the longitudinally extending plates which can be
seen in the cross-sectional drawings, the receiving
bearing 29 also has two corresponding transversely
extending plates on the short sides of the housing,
such - that the inserted blister strip 5 rests with all
four sides on the bearing 29. The plates of the bearing
29 are widened slightly in the upper region in order to
provide a sufficient resting surface for the blister
strip 5; moreover, the plates have, at their widened
upper end, an inwardly directed recess 30 of small
depth, into which the blister strip 5 is inserted and
which prevents the blister strip 5 from slipping inside
the bearing 29. The duct 7 extending longitudinally
through the housing is located in the lower region
between the plates of the bearing 29 arranged in a V-
shape. The duct 7 connects the mouthpiece 1, which is
only visible in the perspective illustration of Figure
1l, to the air inlet opening which is not illustrated in
this embodiment. The plates of the bearing 29 enclose,
with the walls of the bottom part 3 of the housing, two
chambers 34 which extend to the right and left next to
the air duct 7 and in which blister strips 5 for later
use (so-called “replacement blister strips”) can be
kept.

The plunger 10 with a concavely curved

plunger surface 37 which is connected integrally to the

PCT/EP96/02384
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grip plate 4 can be seen in Figures 2 to 4. The
longitudinally slidable connection to the upper part 2
of the housing takes place via the grip plate 4. The
part 40 of the upper part of the housing adjoining the
film hinge acts as an inner or integrated lever for the
plunger 10.

Figure 2 shows the single-lever inhaler with
the housing open, i.e. the upper part 2 of the housing
is pivoted upwards and the blister strip 5 can thus be
placed on the bearing 29. Apart from the plunger 10,
there are also two inwardly directed thin webs 6 on the
single lever 2 along the long sides of the recess 27
(see Figure 1), the web ends 6a remote from the inner
surface of the upper part 2 of the housing being bent
for engaging around the receiving bearing 29. There are
transverse webs between the end-face ends of the webs
6. The webs 6 and the transverse webs are made of
spring-elastic material so that they can be deformed
(curve) when the upper part 2 of the housing is pressed
down for the engagement of the plunger 10 on a blister
cavity 31 and, with the spring force, press the edge of
the blister strip into the bearing 29.

Figure 3 shows the inhaler with the housing
closed and a blister strip 5 inserted in the first
stage of the pressing-out operation. It can be seen how
the elastic webs 6 engage on the upper ends of the
bearing 29 and the blister strip 5 inserted therein.
Since pressure is exerted on the single lever 2 by the
user (not illustrated here) from above, the webs 6 are
already under stress. The web 6 is designed in such a
way that it presses all four sides of the blister strip

under stress firmly onto the bearing 29 in order to fix

PCT/EP96/02384
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the blister strip 5 so as to be sealed off with respect
to air to a great extent. Since the plunger 10 is
connected laterally to the bottom part 3 of the housing
by means of an inner lever arm 40, the plunger 10
describes an arc about the pivot of the upper part 2 of
the housing when the upper part of the housing is
closed and, as a consequence thereof, the engagement of
the edge of the curved plunger surface 37 on the
outwardly curved blister cavity 31 takes place
asymmetrically, i.e. in the first phase of the
pressing-out operation firstly only on one side. In the
stage of the pressing-out operation illustrated in
Figure 3, the upper part 2 of the housing engages
slightly over the bottom part 3 of the housing.

Figure 4 illustrates the final phase of the
pressing-out operation with a blister cavity 31 which
has already been opened and emptied. In comparison with
Figure 3, the webs 6 are even more stressed and the
upper part 2 of the housing engages further over the
bottom part 3 of the housing. The blister cavity 31 was
pressed out by means of the plunger 10; the covering
foil which previously sealed the blister cavity 31 is
still comnected to the blister strip 5 only on one side
and hangs down as a tag 8, aligned parallel to the air
flow, in the interior of the duct 7. The asymmetrical
engagement o£ the plunger 10 on the blister cavity 31
caused the covering foil to tear open firstly on the
side on which the curved plunger surface 37 firstly
engaged. In Figure 4, the medicament 38 drops from the
opened blister cavity 31 straight into the air duct 7,
from where it is made accessible to the user by means

of the inhalation operation which then follows. The

PCT/EP96/02384



WO 97/02061

10

15

20

25

30

17

bold arrow in Figure 4 is intended to show clearly at
which point the application of force by the user takes
place during the pressing-out operation. The lever
transmission means that the effort required for
pressing out the blister cavity 31 is to be less by
about half than in the case of a direct pressing-out
operation. When all four cavities 31 of the blister
strip 5 have been emptied, the housing must be opened
and a new blister strip 5 inserted.

Figures 5 and 6 likewise show an embodiment
of the inhaler in which the pressing-out means act by
means of lever arms. However, in this case, there is
not just a single lever arm 2 with a displaceable
pressing-out plunger 10, but there are four individual
pressing-out levers 9, each having a pressing-out
plunger 10, which plungers are actuated successively
for pressing out the four blister cavities 31. Figure 5
shows the four-lever inhaler with the housing pivoted
open. The bottom part 14 of the housing is pivotably
connected to the central part 13 of the housing by
means of an appropriate hinge 17 which is attached to
the 1long side- of the central part 13. The four
pressing-out levers 9 are likewise pivotably connected
to the central part 13 of the housing wvia an
appropriate hinge 16 which is located on the opposite
long side of the said central part 13 of the housing.
The upper side of the central part 13 of the housing
serves as a bearing for the blister strip and hag, in
the centre, a rectangular recess 30 for receiving the
blister strip 5. Formed in the bottom of the recess 30
are four supply openings 20 which are not visible in

Figure 5 and which communicate with the air duct 7 when
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the housing is closed. Attached to one narrow side of
the central part of the housing is a receiving plate 18
for the mouthpiece 1, and a receiving plate 19 for the
end piece 15 is attached to the opposite narrow side. A
cyclone chamber 11 with tangential air inlet slots 12
is formed on the receiving plate 18 for the mouthpiece
1. The mouthpiece 1, which comprises a cylindrical
section and a section shaped like a truncated cone, is
fastened to the receiving plate 18 and, with its
cylindrical section, surrounds the cyclone chamber 11.
In order to allow the entry of secondary air into the
cyclone chamber 11 via the air inlet slots 12, the
mouthpiece 1 has a secondary-air duct which is not
illustrated here. The end piece 15 with an air inlet
opening, not illustrated here, and a diaphragm valve is
fastened to the receiving plate 19. The air duct 7
extends on the inner side of the pivotable bottom part
14 of the housing and is sealed off towards the side in
an airtight manner only when the housing is closed by
means of corresponding beads 25 extending
longitudinally along the duct. When the bottom part 14
of the housing is pivoted open, the duct 7 is open and
is thus easily accessible for c¢leaning. When the
housing is closed, the duct 7 connects the air inlet
opening to the mouthpiece 1 via corresponding openings
in the receiving plates 18 and 19.

After the blister strip 5 has been inserted
into the central part 13 of the housing, as shown in
Figure 5, the housing is pivoted closed, specifically
in that firstly the four pressing-out levers 9 which in
a certain way form the upper part of the housing are

pivoted slightly downwards, but without already
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exerting pressure on the blister cavities 31 in the
process, and the bottom part 14 of the housing is then
pivoted upwards. Figure 6 shows a cross-section of the
four-lever inhaler pivoted closed. The end of the
bottom part 14 of the housing located opposite the
hinge 17 is bent over so that, in the pivoted-closed
state, it engages around the pressing-out levers 9 on
their lower part, and the housing remains closed by
means of this engaged connection. The bottom part 14 of
the housing is bent over in such a way and the
pressing-out levers 9 are shaped in such a way that the
plungers 10 exert slight pressure on the blister
cavities 31 when the housing is closed, thus fixing
them in the recess 30, but without already pressing the
blister cavities 31 out. The blister strip 5 is fixed
by the pressing-out levers 9 resting on it in such a
way that the strip 5 cannot drop out or be removed in
the closed state of the inhaler. The curvature of the
bottom part 14 of the housing also means that the
bottom part 14 of the housing merely needs to be
pivoted upwards to close the housing, thus bringing the
pressing-out levers 9 automatically into the position
shown in Figure 6. It can easily be seen in Figure 6
how the duct 7 is sealed off laterally by the two
longitudinally extending beads 25 which press against
the central part 13 of the housing. If the user then
wishes to inhale a dose of the medicament 38 enclosed
in the blister cavities 31, he must press down one of
the four pressing-out levers 9, preferably utilizing
the lever transmission at the end remote from the hinge
16, the plunger 10 exerting pressure, by means of its

curved plunger surface 37, on the blister cavity 31 and
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pressing the latter out. The bold arrow denotes such a
preferred point for the application of force on the
lever 9 by the user. As can be seen in Figure 6, an
asymmetrical engagement on the blister cavity 31 takes
place in this embodiment too, due to the arrangement of
the plunger 10 on an inner lever arm 40 connected
laterally to the central part 13 of the housing, in
order to tear open the covering foil 39 at one point in
a targeted manner. The medicament then drops through
the supply opening 20 into the duct 7 and is inhaled
from there. In order to release the next dose of the
medicament, a further pressing-out lever must be
pressed down. Since the pressing-out levers 9 in this
embodiment are considerably narrower than the single
lever 2 of the embodiment described above, and since
these have to be actuated individually, the pressing-
out levers 9 should be pressed down by the user using
one finger. Just as in the single-lever design, the
effort required in this embodiment for pressing-out the
blister cavities 31 is less by about half, due to the
lever transmission, than in the case of a direct
pressing-out operation. A particular advantage of this
embodiment is the easy accessibility of the powder duct
7 and of the supply openings 20 for cleaning purposes
when the housing is pivoted open.

Shown as a further embodiment in Figures 7 to
10 is an inhaler with pressing-out means which act
directly, i.e. without 1lever transmission. It can be
seen in Figures 7 and 8 that the inhaler comprises an
elongate bottom part 3 of the housing with a mouthpiece
1 and an end piece 15 and an upper part of the housing,

which is described here as a housing flap 23, with
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integrated pressing-out plungers 10. With the housing
flap 23 closed, the housing has an essentially tubular
shape. The housing flap 23 is connected to the end
piece 15 of the bottom part 3 of the housing via a
hinge 24. Located in the housing flap 23 is a
rectangular recess 22 in which four pressing-out
plungers 10 are mounted with their grip plates 4. In
the bottom part of the housing 3 there is a likewise
rectangular recess 30 as a bearing for the blister
strip 5. Arranged in the bottom of the recess 30 are
four supply openings 20 which communicate with the
powder duct 7 which is not wvisible in Figure 7. The
closed housing flap 23 engages in the recess 30 of the
bottom part 3 of the housing and thus fixes the
inserted blister strip 5. Located in the end piece 15
is the air inlet opening 32 which is provided with a
diaphragm valve 21 which permits air to be sucked into
the inhaler. The mouthpiece 1 has a cylindrical section
and a section shaped like a truncated cone. A cyclone
chamber 11 with tangential air inlet slots 12 is
integrated in the cylindrical section of the mouthpiece
1. When used, the medicament 38 is £flung, by the air
flow sucked in through the mouthpiece, through the air
duct 7 wvia an opening 43 onto the deflector 44. There
it is disintegrated into smaller particles and then
enters tangentially into the cyclone chamber 11. The
secondary-air supply into the cyclone chamber 11 via
the inlet slots 12 takes place via the secondary-air
duct 26, visible only in the 1longitudinal sectional
illustration of Figure 8, which is arranged in the

housing flap 23 and communicates with the interior of

the mouthpiece 1.
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While Figure 7 shows the embodiment of the
inhaler with a directly acting pressing-out device with
the housing flap 23 open and a plunger 10 pressed in
and no blister strip 5 inserted, the longitudinal
section of Figure 8 clearly shows the position of the
blister strip in the housing and the manner of
functioning of the pressing-out means. In order to
empty a blister cavity 31, the user exerts pressure on
one of the grip plates 4 of the pressing-out plungers
10 using one finger. By means of direct force
transmission, the concavely curved plunger surface 37
engages on the blister cavity 31, the covering foil 39
tears open, and the medicament 38 drops through the
supply opening 20 into the duct 7, from where it can be
inhaled. The torn-open covering foil remains partially
connected to the remaining covering foil 39 and hangs
down as a tag 8 into the supply opening. It is not
illustrated in Figure 8 how the individual pressing-out
plungers 10 with their grip plates 4 are mounted in the
housing £flap 23. On the one hand, there is the
possibility of the pressing-out plungers 10 being
arranged loosely in the housing flap 23 and only being
held in the upper position when a blister strip 5 is
inserted and their curved plunger surfaces 37 rest on
the blister cavities 31. It is self-evident that the
pressing-out plungers 10 must be so light that, when
they are resting on the blister cavities 31, they do
not damage the latter without the wuser exerting
pressure on the grip plates 4. In order to avoid
unintended loading of the blister cavities 31, the
pressing-out plungers 10 can also be held in the upper

position by means of engagement connections. When
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pressure is exerted by the wuser, these engagement
connections can eagily Dbe released. A further
possibility is a spring mounting of the pressing-out
plungers 10.

Figures 9 and 10 are cross-sectional
illustrations of the inhaler according to Figures 7 and
8 with a pressing-out plunger 10 designed for
asymmetrical engagement on the blister cavity. It
cannot be seen in the longitudinal section of Figure 8
at what angle the edge of the curved surface 37 extends
relative to the longitudinal axis of the plunger 10. If
the angle is not equal to 90°, the edge always
intersects a plane extending perpendicular to the
longitudinal axis of the housing, i.e. to the air flow,
so that the cross-section of the plunger is of
asymmetrical design transversely to the longitudinal
axis of the housing. Only in this way is it guaranteed
that the severed covering foil, the tag 8, is aligned
parallel to the air flow after the pressing-out
operation and does not impede the air flow. This is to
be explained again with reference to Figures 9 and 10.
Figure 9 shows the inhaler with the housing flap 23
closed and a blister strip 5 inserted, the asymmetrical
cross-section of the pressing-out plunger 10 being
achieved in that the edge of the curved surface 37 of
the plunger 10 extends at an angle not equal to 90°
relative to the longitudinal axis of the plunger, and
this plane of the edge intersects a perpendicular plane
extending in the longitudinal direction of the housing.
The curved surface 37 engages further around part of
the corresponding surface of the blister cavity 31 than

over the remaining part, such that the covering foil 39
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is firstly torn open by the plunger 10 at a
predetermined point. The blister strip 5 is pressed
onto the bottom part 3 of the housing by the elastic
webs 6 so that there is an airtight closure. The
pressing-out plunger 10 is shaped asymmetrically in
cross-section, so that the container £film 33 is
stretched to a greater extent on one side during the
pressing-out operation (Figure 10), and the covering
foil 39 tears open at this point below the more greatly
loaded container film 33 and remains connected to the
remaining covering foil 39 on the opposite side. The
medicament 38 drops through the supply opening 20 into
the air duct 7. The tag 8 of the covering foil 39 hangs
down, aligned parallel to the air flow, into the supply

opening 20, extending right into the air duct 7.
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18
19
20
21
22
23
24
25
26
27
28
29

Mouthpiece

Single lever (upper part of the housing)
Bottom part of the housing

Grip plate of the pressing-out plunger
Blister strip

Webs for pressing the blister strip on
Air duct

Tag

Pressing-out lever

Pressing-out plunger

Cyclone chamber

Tangential air inlet slots

Central part of the housing

Pivotable bottom part of the housing
End piece

Hinge of the pressing-out levers 9
Hinge of the pivotable bottom part 14 of
housing

Receiving plate for mouthpiece 1
Receiving plate for end piece 15

Supply opening

Diaphragm valve

Recess in the housing flap 23

Housing flap (upper part of the housing)
Hinge of the housing flap 23

Bead along the powder duct 7
Secondary-air duct

Recess in the single lever 2

Notches

Mounting for blister strip 5

the



10

15

WO 97/02061 PCT/EP96/02384

30
31
32
33
34
35
36

37
38
39
40
41

42
43
44

26
Recess for blister strip 5
Blister cavity
Air inlet opening
Container film
Chamber for replacement blister strips
Gripping grooves
Circular-segment-shaped recess in the upper part 2
of the housing
Curved plunger surface
Medicament
Covering foil
Inner lever arm
Cutout in the mouthpiece 1 and bottom part 3 of
the housing
Pin
Opening to the cyclone chamber 11

Deflector
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PATENT CLAIMS
1. Inhaler for administering medicaments (38) from

strip-shaped blister packs (5), which has a housing with
a mouthpiece (1) on one side, an air inlet opening (32)
on the opposite side and, between them, a duct (7) and a
receiving bearing (29) for a blister strip (5) to be
inserted in such a way that the covering foil of the
inserted blister strip, which seals the cavities (31)
containing the medicament, adjoins the duct (7), charac-
terized in that the housing has means for pressing out
the individual cavities (31) of the blister strip (5),
and these means have at least one plunger (10) with a
concavely curved plunger surface (37) which corresponds
to the shape of the convex blister cavities (31).

2. Inhaler according to Claim 1, characterized in
that the housing has at least two housing parts (2, 3,
13, 14, 23) which are pivotably connected to one another
via a joint or hinges, and one of the housing parts (3,
13) has a recess (30) as a bearing for receiving the
blister strip (5).

3. Inhaler according to Claims 1 and 2, character-
ized in that the pressing-out means (4, 10) are
integrated in the upper housing part (23), and there is
no lever transmission by means of which force can be
transmitted to the pressing-out plunger (10) during the
pressing-out operation.

4. Inhaler according to Claim 3, characterized in
that the pressing-out means are four pressing-out
plungers (10) which are mounted in the upper part (23)
of the housing by means of grip plates (4) and, with the

housing closed and a blister strip (5) inserted, can be
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pressed individually downwards onto the outwardly curved
cavities (31) of the blister strip (5).

5. Inhaler according to Claim 1, characterized in
that the pressing-out means have a lever transmission by
means of which force can be transmitted to the pressing-
out plunger (10) during the pressing-out operation.

6. Inhaler according to Claim 5, characterized in
that the upper part (2, 9) of the housing is designed as
pressing-out means.

7. Inhaler according to Claim 6, characterized in
that the pressing-out means is formed as a single lever
(2) with a displaceable, engaging pressing-out plunger
(10) .

8. Inhaler according to Claim 6, characterized in
that the pressing-out means are a plurality of levers
(9) , each having a pressing-out plunger (10).

9. Inhaler according to one of Claims 1 to 8,
characterized in that there are inwardly directed webs
(6) on the upper part (2, 23) of the housing for
pressing the blister strip (5) against the receiving
bearing (29) in order to fix the blister strip in the
recess (30) in the closed inhaler.

10. Inhaler according to one of Claims 1 to 9,
characterized in that the pressing-out means are
designed in such a way that the edge of the concavely
curved surface (37) of <the plunger (10) engages
asymmetrically on the correspondingly curved surface of
the blister cavity (31).

11. Inhaler according to Claim 10, characterized in
that the edge of the curved surface (37) of the
pressing-out plunger (10) extends at an angle not equal

to 90° relative to the longitudinal axis of the plunger
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(10), and the plane of the edge intersects a
perpendicular plane extending in the longitudinal
direction of the housing, such that the plunger (10)
engages asymmetrically on the blister cavity.

12. Inhaler according to Claim 11, characterized in
that the edge of the curved surface (37) of the
pressing-out plunger (10) extends at an angle of 90°
relative to the longitudinal axis of the plunger (10),
and the plunger (10) is connected to the housing
laterally by means of a lever arm in such a way that the
plunger (10), when it is pressed down by the user,
carries out a movement along an arc about the pivot of
the lever so that the engagement of the edge of the
surface (37) on the blister cavity (31) firstly takes
place on one side.

13. Inhaler according to Claim 1, characterized in
that the mouthpiece (1) has, inside it, a cyclone
chamber (11) with tangential air slots (12).

14. Inhaler according to Claim 1, characterized in
that the air inlet opening (32) is provided with a non-

return valve (21).

PCT/EP96/02384



PCT/EP96/02384

WO 97/02061

1/7




WO 97/02061 PCT/EP96/02384

2/7
't \_ 2
Y
Y0 -
kY <ba
29
Fig.3
\ 3
v 7 33 34 S
Lf'
|
2
J
3







el 7 S8







WO 97/02061 PCT/EP96/02384

6/7

:_jj_-_

S =S4 S
N
R s

N
v
A/

)

Y

X{/X

Fig.8

AN

7 _>Sg\

N
& NN
N € )N CF

S N
< _%éi\'*
N o

ST \\
§\\\\\\\\ § .




WO 97/02061

/7

VAN
AN
SR BN

PCT/EP96/02384



INTERNATIONAL SEARCH REPORT

Inter.  nal Application No

PCT/EP 96/02384

A._CLASSIFICATION OF SUBJECT MATTER
IPC 6 A61M15/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A6IM A61J B65D

Documentation searched other than minimum documentation to the extent that such docunents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropniate, of the relevant passages Relevant to claim No.
X EP,A,0 469 814 (LILLY IND. INC.) 5 1,10,11
February 1992
Y see column 4, line 25 - line 30; figures 2,3,6,8,
12,14 9,13,14
Y GB,A,2 142 246 (GLAXO GROUP LTD) 16 2,3
January 1985
cited in the application
see abstract; figures 3-6
Y US,A,4 074 806 (ARDITO) 21 February 1978 6,8
see column 2, paragraph 1 - paragraph 2
Y US,A,4 015 717 (RICHARDSON ET AL.) 5 April 9
1977
A see abstract; figures 1,3,4 1-3,5,6,
8
- / -

Further documents are listed in the continuation of box C.

Patent famly members are listed in annex.

° Special categories of cited documents :

“A" document defining the general state of the art which is not
considered to be of particular retevance

“E" earlier document but published on or after the international
filing date )

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"0 document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

“&" document member of the same patent family

Date of the actual completion of the international search

30 October 1996

Date of mailing of the international search report

08 11. 9

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+ 31-70) 340-3016

Authorized officer

Villeneuve, J-M

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inte nal Application No

PCT/EP 96/02384

CJContinuation) DOCUMENTS CONSIDERED TO BE RELEVANT

1989

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO0,A,94 08552 (DURA PHARM. INC.) 28 April 14
1994
see claim 3; figure 15
Y US,A,5 301 666 (LERK ET AL.) 12 April 1994 13
see column 4, paragraph 1
A GB,A,2 270 293 (MEDIX LTD) 9 March 1994 3,4
see figures 16,16A
A EP,A,0 315 951 (WARNER-LAMBERT C0.) 17 May

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Inter.  aal Application No
information on patent family members

PCT/EP 96/02384

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP-A-469814 05-02-92 CA-A- 2047823 01-02-92

JP-A- 5123399 21-05-93

GB-A-2142246 16-01-85 AU-B- 569743 18-02-88

AU-A- 2852384 29-11-84
CA-A- 1238251 21-06-88
DE-A- 3473834 13-10-88
EP-A- 0129985 02-01-85
JP-A- 59225070 18-12-84

US-A-4015717 05-04-77 US-A- 3904075 09-09-75
DE-A- 2511582 02-16-75
FR-A- 2274521 09-01-76
GB-A- 1508843 26-04-78
JP-A- 51009981 27-61-76
WO-A-9408552 28-04-94 AU-A- 5328994 09-05-94
BG-A- 99579 31-01-96
CA-A- 2147260 28-04-94
CZ-A- 9500977 17-01-96
EP-A- 0665759 09-08-95
FI-A- 951838 18-04-95
HU-A- 70571 30-10-95
JP-T- 8502423 19-03-96
NO-A- 951478 19-04-95

NZ-A- 257056 27-08-96
PL-A- 308367 24-07-95
SK-A- 50395 13-09-95
SK-A- 51695 08-11-95
US-A- 5492112 20-02-96
US-A-5301666 12-04-94 DE-A- 4211475 17-06-93
AT-T- 139453 15-07-96

BR-A- 9204987 15-06-93
CA-A- 2084832 15-06-93
CN-A- 1074381 21-07-93
DE-D- 59206614 25-07-96
EP-A- 0547429 23-06-93

Form PCT/ISA/210 {patent family annex) (Juiy 1992)

page 1 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

Intk  .onal Application No

PCT/EP 96/02384

Patent document Publication Patent family Publication
cited in search report date member(s) date
US-A-5301666 JP-A- 5245201 24-09-93

ZA-A- 9209232 26-05-93
GB-A-2270293 09-03-94 EP-A- 0659094 28-06-95
W0-A- 9405358 17-03-94
JP-T- 8500750 30-01-96
Us-A- 5562918 08-10-96

EP-A-315951 17-05-89 US-A- 4905866 06-03-90
DE-A- 3880966 17-06-93
JP-A- 1148260 09-06-89

Form PCT/ISA/210 (patent family annex) {July 1992)

page 2 of 2



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

