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Fig. 1a
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Fig. 2
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Fig. 3
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POWDER INHALER

RELATED APPLICATIONS

[0001] Benefit of U.S. Provisional Application Ser. No.
60/532,226, filed on Dec. 23, 2003, is hereby claimed, and
which application is incorporated herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] The invention relates to an inhaler for inhaling
powdered medicament from capsules which are inserted in
a capsule holder arranged in the inhaler before use. After the
capsule has been placed in the capsule holder the patient can
press an actuating member, which can be set in motion from
a resting position and thereby interacts with at least one pin
adapted to be pushed into the capsule holder. Using the
minimum of one pin the capsule is pierced and the medi-
cament is released.

[0003] An inhaler of this kind is described for example in
EP 0 703 800 B1 or EP 0 911 047 Al. The inhaler known
from the above-mentioned specifications comprises a dish-
shaped lower part and an equally dish-shaped cover which
fits it, the two parts being adapted to be flipped apart for use
by means of a hinge provided at the edge region. Engaging
between the lower part and the cover in the hinge are a
mouthpiece which can also be flipped out and a plate located
below it with a capsule holder provided underneath. After
the individual parts have been opened out the patient can
place a capsule filled with medicament in the capsule holder,
pivot the plate with the capsule holder and the mouthpiece
back into the lower part and pierce the capsule by means of
a spring-loaded actuating member projecting laterally from
the lower part. Sucking on the mouthpiece then causes the
medicament to be delivered to the respiratory tract of the
patient being treated.

[0004] The intention is to improve the known inhalers
further in terms of their handling.

BRIEF DESCRIPTION OF THE FIGURES

[0005] FIG. 1: is an exploded view with multi-functional
actuating member of an embodiment with main body and
thrust projection mounted thereon;

[0006] FIG. 1a: is an enlarged detail of the plate, capsule
holder and multi-functional actuating member according to
FIG. 1,

[0007] FIG. 2: is an exploded view of an embodiment
with operating windows in the lower part which are capable
of being pressed in;

[0008] FIG. 3: is an exploded view with multi-functional
actuating member of a embodiment with main body and
pivot member.

DETAILED DESCRIPTION OF INVENTION

[0009] This aim is achieved according to the invention
with an inhaler according to a first embodiment wherein the
actuating member is constructed as a multi-functional actu-
ating member by means of which, in a first functional
position, the closure element can be disengaged from the
lower part in order to pivot the cover, and with which in a
second functional position the mouthpiece engaging with the
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plate can be released from the plate such that the mouthpiece
can be pivoted away from the lower part.

[0010] The essential advantage of the invention is that the
forces for releasing the cover and mouthpiece from
mechanical engagement are not introduced directly through
the cover or the mouthpiece, but through the multi-func-
tional actuating member. This ensures safe and rapid open-
ing of the cover and mouthpiece to make the inhaler ready
for use. This is of major importance particularly at the start
of an asthma attack. The actual opening movement of the
cover can then be done by the patient, as before, by acting
on the cover.

[0011] As the forces required for releasing the cover and
mouthpiece components are significantly lower, there is no
need to provide gripping aids. By gripping aids are meant,
for example, depressions or grooves, which may have the
disadvantage of attracting dirt. By dispensing with these
gripping aids, in addition to improving the optical appear-
ance, the hygiene conditions are also improved. This is
particularly important in the area around the mouthpiece, as
this component is placed in the oral cavity when the inhaler
is used.

[0012] In a preferred embodiment, to assist the opening
movement, spring elements may be disposed between the
cover and lower part or mouthpiece and lower part, which
are of suitable dimensions to allow the cover and/or mouth-
piece to snap open.

[0013] Preferably the multi-functional actuating member
is displaceably mounted on the plate or capsule holder. The
plate and/or the capsule holder thus form(s) an abutment for
the multi-functional actuating member, which slides along
the plate as it moves from the resting position into the
desired functional position and is thereby guided by means
of a guide rail, for example.

[0014] In a favourable embodiment the multi-functional
actuating member is spring-loaded. The restoring force
which is already present in the resting position ensures that
after the inhaler has been used the multi-functional actuating
member is returned to the resting position and is thus ready
for the next operation of loading with a new capsule and the
next inhalation process.

[0015] Advantageously the multi-functional actuating
member comprises a main body and two parallel guide arms
engaging thereon. The guide arms project into the lower part
and by means of corresponding built-in parts, for example
with guide sleeves arranged on the outside of the capsule
holder, serve to guide the multi-functional actuating member
during the movement from the resting position into the
respective functional positions and back into the resting
position.

[0016] The guide arms may comprise end stops at their
end remote from the main body, which abut on the guide
sleeves in the resting position. In this way the multi-
functional actuating member is put under tension.

[0017] In a preferred embodiment the main body com-
prises an upper and a lateral grooved surface. However,
unlike in the prior art, these surfaces do not abut on the cover
and especially not on the mouthpiece, but only on the main
body of the multi-functional actuating member outside the
inhaler and therefore do not come near the patient’s mouth.
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In addition, the grooved surfaces may be smaller in area
while still guaranteeing safe and rapid use of the inhaler.

[0018] Advantageously the upper grooved surface in the
resting position has a recess in its region close to the cover
for accommodating the closure element of the cover. Within
the recess at least the side wall directed towards the lateral
grooved surface may be inclined so that as the main body is
pushed in, this side wall forms a sliding surface for the
closure element and in this way the closure element together
with the cover is lifted out of the latched position.

[0019] In the first particularly favourable embodiment
described hitherto for releasing the mouthpiece the multi-
functional actuating member comprises a thrust projection
acting on the main body and a retaining lug mounted on the
mouthpiece and engaging behind the plate, the thrust pro-
jection being aligned so that as it reaches the second
functional position its front edge makes contact with the
retaining lug. As the main body is pushed further forward the
thrust projection pushes the preferably flexible retaining lug
further back until the latter slides out of the opening in the
fixed plate and releases the mouthpiece.

[0020] In asecond preferred embodiment for releasing the
mouthpiece the multi-functional actuating member com-
prises a pivot member pivotably mounted on a main body,
on which is provided an impact cam projecting into the
inhaler, and a retaining arm co-operating with the impact
cam and mounted on the lower part, which in the closed
position engages behind the mouthpiece through the plate,
the impact cam projecting laterally past the retaining arm in
the resting position. Preferably, the impact cam passes
through an opening in the main body. In order to open the
mouthpiece the patient swivels the pivot member and hence
the impact cam as well, which, travelling along a path in the
shape of an arc of a circle on the inside of the inhaler, comes
up against the retaining arm connected to the mouthpiece
and as more pressure is applied bends this arm. As a result
the retaining arm which is preferably provided with a
retaining hook slides out of the mouthpiece, thereby releas-
ing the latter.

[0021] In an advantageous embodiment the impact cam is
eccentrically mounted on the pivot member. This arrange-
ment allows force to be transmitted as directly as possible to
the retaining arm, depending on the mounting of the latter.

[0022] Alternatively to the embodiments described above
for releasing the mouthpiece, at least one operating window
with functional elements formed thereon may be provided in
the lower part, the minimum of one operating window being
adapted to be pressed into the lower part in guided and
spring-loaded manner and by means of the functional ele-
ments releases the mouthpiece engaging with the plate from
said plate. In this embodiment the assembly around the
actuating member takes over the releasing of the cover,
while the push-button in the lower part constructed as an
operating window together with other components initiates
the release of the mouthpiece by the patient. The operating
windows enable the patient to check whether a capsule
containing the medicament has been placed in the capsule
holder.

[0023] Preferably, operating windows are arranged oppo-
site in the lower part. If they are joined together in the
manner of a clasp, a restoring force inherent in the material
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is produced, by an appropriate choice of material, so that no
other spring elements are needed.

[0024] Advantageously the functional elements comprise
hooks and retaining elements formed to complement them,
the hooks being integrally formed with the minimum of one
window and optionally extending as crosspieces in the
direction of the mouthpiece. In the mouthpiece are found, in
turn, the retaining elements, for example eyelets or retaining
collars, in which the hooks can engage and thereby latch the
mouthpiece. When the minimum of one operating window is
pressed in, the hook also yields towards the interior of the
lower part, so that the hook slides out of the retaining
element and the mouthpiece can be flipped out.

[0025] Advantageously the plate latched to the lower part
can be detached from the lower part so that the plate can be
pivoted away from the lower part. The engagement between
plate and lower part can be achieved using the retaining flaps
mentioned earlier.

[0026] Ttis also possible to construct the inhaler according
to all the embodiments so that the actuating member having
the minimum of one pin which can penetrate into the capsule
holder is attached to the plate such that it can be released
from the lower part and swivelled away together with the
plate latched to the lower part.

[0027] To assist in the understanding of the invention it
will now be described more fully by reference to the three
Figures provided herein.

[0028] FIG. 1 shows the inhaler in an exploded view. The
essential assemblies are the lower part 1 which accommo-
dates the plate 2 and is covered by the latter, the mouthpiece
4 which can be latched to the lower part 1 via the retaining
Iug 22 and the cover 5 which is formed to complement the
lower part 1.

[0029] 1In the closed position of the inhaler the closure
element 6 engages on the plate 2 and is held there by
frictional engagement. It is also possible to obtain interlock-
ing engagement by the provision of bead-like structures. For
the closure element 6 to engage on the plate 2, the main body
10 of the multi-functional actuating member 8a comprises a
recess 15, as can be seen most clearly from the enlarged
view in FIG. 1a. The recess 15 is provided with an inclined
side wall 16 and is located in the area 14 of the upper
grooved surface 12 nearest the cover. For particularly reli-
able operation the multi-functional actuating member 8a is
also provided with a lateral grooved surface 13.

[0030] To open the cover 5 first of all the multi-functional
actuating member 8a is pushed forward into a first func-
tional position. The closure element 6 then makes contact
with the inclined side wall 16, which acts as a sliding surface
17 as the main body 10 continues to advance and ensures
that the cover 5 is released.

[0031] The lower part 1 is cup-shaped and accommodates
the whole of the capsule holder 3 arranged on the underside
of the plate 2. However, in order to insert a capsule filled
with medicament (not shown) the mouthpiece 4 must also be
flipped out of the way. In the embodiment according to FIG.
1 this is done by pressing the multi-functional actuating
member 8a further into a second functional position. A thrust
projection 21 mounted on the main body 10 and aligned in
the direction of movement of the main body 10 makes
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contact, by means of its front edge 23 (FIG. 1a) underneath
the plate 2, with a retaining lug 22 projecting through the
plate 2, fixedly mounted on the mouthpiece 4. The plate 2
comprises a retaining lug opening 37 in the region where the
retaining lug 22 projects through.

[0032] As a result of the advancing movement of the thrust
projection 21 the retaining lug 22 bends and escapes through
the retaining lug opening 37, thereby pivoting the mouth-
piece 4 away. This pivoting movement is assisted by an
elastic spring 34.

[0033] In this opened position of the cover 5 and mouth-
piece 4 the capsule can be placed in the capsule holder 3. For
releasing the active substance two perpendicularly offset,
parallel pins 9 are mounted on the main body, moving
continuously as the main body 10 is pushed in towards the
capsule (not shown) and perforating it. The perforation
process can be observed through an inspection window 24a.
Then the mouthpiece 4 is swivelled back again.

[0034] In the capsule holder 3 there are tubular pin pas-
sages 9a which are aligned axially in accordance with the
direction of movement of the pins 9. On the one hand these
ensure that the pins are correctly aimed at the capsule (not
shown) and on the other hand they provide additional
guidance of the multi-functional actuating member 8a.
However, the essential guiding is done by two guide arms
11a, 115 arranged laterally on the main body 10. The guide
arms 1la, 116 also have the task of holding the multi-
functional actuating member 8a under spring bias. For this
purpose the guide arms 11a, 115 are provided at their end
remote from the main body 19 with end stops 20 which abut
on the guide sleeves 184, 185 in the resting position of the
multi-functional actuating member 8a. The guide sleeves
184, 185 are located on the outside of the capsule holder 3.
Between the pins 9 is arranged a helical spring 38 which
extends parallel to the pins 9 in its axial direction, the helical
spring 38 being matched to the length of the guide arms 11a,
115 such that the multi-functional actuating member 8a is
under tension even in the resting position.

[0035] The individual assemblies made up of the lower
part 1, plate 2, mouthpiece 4 and cover 5 are connected by
means of hinge recesses 7a, 7b, 7¢ 7d and a hinge bolt 7e.

[0036] FIG. 2 shows a view similar to FIG. 1, wherein the
opening of the cover 5 occurs as the first functional position
is reached by actuating the main body 10 of the actuating
member 8, similar to the embodiment shown in FIG. 1.

[0037] Once the cover 5 has been opened it is necessary to
flip the mouthpiece 4 out of the way as well so that a capsule
filled with medicament (not shown) can be placed in the
capsule holder 3. For this purpose, the patient presses the
operating window 245 provided on both sides in the lower
part 1. As a result of the pressing action on the operating
window 2454 the functional elements 25, which are formed
in FIG. 2 as upright posts integral with the window, bend
inwards into the cavity of the lower part 1. On the ends of
the functional elements there are hooks 26 which project
outwards beyond the lower part 1 and when the plate 2 is
closed make it possible to engage in the retaining elements
27 located on the inside of the mouthpiece 4 when said
mouthpiece 4 is located on the plate 1. As for the mouthpiece
4 which has to be flipped out of the way, when a compressive
force is applied to the operating window 244 the hooks 26
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slide out of the retaining elements 27, which consist of a
retaining collar 28, as in the case shown.

[0038] When the capsule (not shown) has been placed in
the capsule holder 3 the mouthpiece 4 is swivelled back until
it latches with the hooks 26 protruding through the hook
passage 36. Then the capsule (not shown) can be pierced by
pressing the main body 10. For this, two parallel pins 9
secured to the main body 10 project towards the capsule
holder 3. After use the cover 5 is closed again. Meanwhile,
the closure element 6 latches on the plate 2.

[0039] FIG. 3 shows another embodiment in which the
mouthpiece 4 is flipped out of the way in a different way. For
this purpose the multi-functional actuating member 8a is
made in two pieces. In addition to the main body 10 which
is movably mounted for opening the cover 5, on the exterior
thereof, rotatable with respect to the main part 10, is the
pivot member 29. The pivot member 29 is fixed centrally on
the main part 10 on a peg. Eccentrically mounted above the
mounting bore 39 is the impact cam 30 which projects into
the interior of the lower part 1 when the inhaler is assembled
and when rotated in the direction of the arrow in FIG. 3
comes into contact with the retaining arm 31 pointing
vertically upwards. In this way, the upper end 32 of the
retaining arm 31 in turn is deflected and the retaining hook
33 provided thereon slides out of the retaining element 27
located in the mouthpiece 4, which is also in the form of a
retaining collar 28. To allow the retaining hook 33 to slide
unobstructed out of the retaining collar 28, the plate 2 has a
retaining arm passage 35 of sufficiently large dimensions.

[0040] To close the mouthpiece 4 it is pivoted back into
the original position. Thanks to the pointed shape of the
retaining hook 33 in the direction of the cover 5 it slides
through the retaining arm passage 35 onto the inside of the
mouthpiece 4 and there it engages behind the retaining
collars 28, as a result of the restoring forces present in the
retaining hook 33.

List of Reference Numerals

[0041] 1 lower part

[0042] 2 plate

[0043] 3 capsule holder

[0044] 4 mouthpiece

[0045] 5 cover

[0046] 6 closure element

[0047] 7a, 7b, Tc, 7d hinge recesses
[0048] 7e hinge bolt

[0049] 8 actuating member

[0050] 8a multi-functional actuating member
[0051] 9 pin

[0052] 9a pin passages

[0053] 10 main body

[0054] 11a, 115 guide arm

[0055] 12 upper grooved surface
[0056] 13 lateral grooved surface
[0057] 14 area nearest the cover
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[0058] 15 recess

[0059] 16 side wall of the recess
[0060] 17 sliding surface

[0061] 18a, 185 guide sleeve

[0062] 19 end of the guide arm remote from the main body
[0063] 20 end stops

[0064] 21 thrust projection

[0065] 22 retaining lug

[0066] 23 front edge thrust projection
[0067] 24a inspection window
[0068] 245 operating window

[0069] 25 functional elements

[0070] 26 hook

[0071] 27 retaining elements

[0072] 28 retaining collar

[0073] 29 pivot member

[0074] 30 impact cam

[0075] 31 retaining arm

[0076] 32 upper end of retaining arm
[0077] 33 retaining hook

[0078] 34 elastic spring (housing)
[0079] 35 retaining arm passage

[0080]
[0081]
[0082]
[0083]

1-20. (canceled)
21. An inhaler for inhaling powdered medicament from
capsules, comprising

36 hook passage
37 retaining lug opening
38 helical spring

39 mounting bore

a lower part (1)

a plate (2) capable of latching to the lower part (1), with
which the lower part (1) can be closed, and a capsule
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holder (3) for receiving the capsules which can be
countersunk in the lower part (1),

a mouthpiece (4) capable of latching to the plate (2),

a cover (5) which covers the mouthpiece (4) in a closed
position and latches it by means of a closure element
(6), the lower part (1), the plate (2), the mouthpiece (4)
and the cover (5) being jointed to one another by hinge
recesses (7a, 7b, Tc, 7d) and a hinge bolt (7¢); and

an actuating member (8) which can be set in motion from
a resting position and thereby co-operates with at least
one pin (9) that can be pushed into the capsule holder
@)

characterized in that in the lower part (1) there is at least
one operating window (24b) with functional elements
(25) formed thereon, the minimum of one operating
window (24b) being capable of being pressed into the
lower part (1) in guided and spring-loaded manner and
releasing the mouthpiece (4) latched to the plate (2)
from said plate (2) by means of the functional elements
(25) (FIG. 2).

22. The inhaler according to claim 21, characterized in
that operating windows (24b) are provided opposite one
another in the lower part (1).

23. The inhaler according to claim 21, characterized in
that the functional elements (25) comprise hooks (26) and
retaining elements (27) constructed to complement them.

24. The inhaler according to claim 21, characterized in
that the hooks (26) are integrally formed with the minimum
of one operating window (2454).

25. The inhaler according to claim 23, characterized in
that the hooks (26) extend in the manner of crosspieces in
the direction of the mouthpiece (4).

26. (canceled)

27. The inhaler according to claim 21, characterized in
that the plate (2) latched to the lower part (1) can be released
from the lower part (1) such that the plate (2) can be pivoted
away from the lower part (1).

28. The inhaler according to claim 21, characterized in
that the actuating member (8) is attached to the plate (2) such
that it can be released from the lower part (1) and pivoted
away together with the plate (2) latched to the lower part (1).
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