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(57) Abstract: System (100) comprising a nebulizer (1), preterably forming an inhaler, for a fluid (2), and a packaging (30) for re-
ceiving and holding the nebulizer (1) in a delivery state, wherein the nebulizer (1) comprises a container (3) containing the fluid (2),
the container (3) being pre-installed in the nebulizer (1) and the container being not fluidically connected to the nebulizer (1) in the
O delivery state, and wherein the packaging (30) covers the nebulizer (1) on at least one side, and wherein the packaging (30) prevents
fluidic connection or opening of the container (3) in the delivery state.
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System Comprising a Nebulizer and a Packaging

The present invention relates to a system comprising a nebulizer, in particular
an inhaler, and a packaging and to the use of a packaging for a nebulizer to
prevent fluidic connection or opening of a container and/or completely closing
of the nebulizer and/or completely inserting of the nebulizer in a delivery
state.

WO 2006/125577 A2 discloses a nebulizer which has, as a reservoir for fluid
which is to be atomized, an insertable rigid container having an inner bag con-
taining the fluid and a pressure generator with a drive spring for delivering
and atomizing the fluid. Preferably, the container is pre-installed in the nebu-
lizer in the delivery state. Before being used for the first time a securing
member of the nebulizer, such as a banderole, has to be opened or removed so
that a housing of the nebulizer can be completely closed. Thus, the pre-
installed container is opened by a delivery tube piercing a sealing and a sep-
tum to fluidically connect to the inner bag of the container. By rotating a low-
er housing part of the housing of the nebulizer the drive spring can be put un-
der tension and fluid can be sucked into a compression chamber of the pres-
sure generator. Simultaneously, the container is moved into the lower housing
part in a stroke movement within the nebulizer and when tensioned for the
first time the container may be pierced through its base by a piercing element
in the lower housing part to allow venting of the container. After manual op-
eration of a releasing element the drive spring is released and the fluid in the
pressure chamber is put under pressure by the drive spring and is delivered or
atomized through a nozzle into a mouthpiece as an aerosol, without the use of
propellant gas.

Object of the present invention is to provide a system comprising a nebulizer
and a packaging as well as a use of a packaging for a nebulizer, wherein an
optimized or facilitated handling is possible.

The above object is achieved by a system according to claim 1 or by a use ac-
cording to claim 16. Preferred embodiments are subject of the subclaims.
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The container is pre-installed in the nebulizer in the delivery state, in particu-
lar at least partly inserted into the nebulizer, but still closed, i.e. not yet fluidi-
cally connected to the nebulizer. The packaging is used to prevent fluidic con-
nection or opening of the container in the delivery state and/or to prevent
completely closing of the nebulizer, in particular of a housing of the nebulizer,
and/or completely inserting of the container into the nebulizer in the delivery
state.

The packaging can be detached from the nebulizer or vice versa to allow flui-
dic connection or opening of the container and/or to allow completely closing
of the nebulizer, in particular of the housing of the nebulizer, and/or complete-
ly inserting of the container into the nebulizer.

This facilitates handling or use of the nebulizer. In particular, the detachment
of the packaging is preferably intuitive or automatic when unpacking the ne-
bulizer or opening the packaging for using the nebulizer. Thus, an intuitive
handling can be achieved.

Preferably, the packaging prevents by interlocking or form-fit engagement,
1.e. form-fit, completely inserting of the container and/or closing of the nebu-
lizer, in particular of a housing of the nebulizer or of pushing on or in of a
housing part of the nebulizer. Thus, undesired opening of the container can be
prevented very securely in the delivery state of the nebulizer.

Preferably, the nebulizer comprises a securing means or transportation lock
for securing or fixing the container within the nebulizer in the delivery state
against axial movement and/or against opening. This securing means or trans-
portation lock is preferably overcome, released or opened during or after
opening of the container and/or during or after completely closing the nebu-
lizer, in particular at the end of a closing movement where a housing part is
pushed on or in. Thus, the securing means or transportation lock can cooperate
with the packaging to (additionally) prevent undesired opening / fluidic con-
nection of the container and/or to prevent undesired overcoming or opening of
the securing means or transportation lock in the delivery state.
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Preferably, the nebulizer comprises a securing means for holding the pre-
installed container such that the container is inseparable from the nebulizer
and/or is unmoveably held in the delivery state. In particular, the securing
means is ring-like and/or comprises finger-like and/or biased holding elements
cooperating with corrugations formed on the container. This allows a very
simple realization.

A basic idea of the present invention is that even in its delivery state the nebu-
lizer has a closed container provided — at least partly — therein and the nebu-
lizer is constructed so that the container is opened inside the nebulizer before
or during the first use of the nebulizer. This basic idea is called in the present
invention also "pre-installed container". This makes operation easier as there
1s no need to open the nebulizer, insert the container and close the nebulizer.
Moreover, undesirable soiling or damage to the nebulizer caused by incorrect
handling of the end-user when inserting the container can thus be prevented.
Accordingly, there is better operational safety as it is impossible for the con-
tainer to be wrongly inserted or otherwise misused during insertion.

Preferably, the container is not replaceable and in particular cannot be re-
moved. This again leads to easier operation and hence improved operational
reliability. This also prevents the nebulizer from being used or re-used in an
undesirable or unauthorized manner.

In particular, the nebulizer cannot be opened and a lower housing part cannot
be removed in order to replace the empty container with a full one in an unde-
sirable manner.

The combination of the pre-installed container and the construction which
makes the container non-replaceable results in particularly easy operation and
high operational reliability as the user can only use the nebulizer as a single-
use item until the container is empty, and undesirable or unauthorized further
use of the nebulizer is prevented by the fact that the container cannot be re-
placed.
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Further advantages, features, characteristics and aspects of the present inven-

tion will become apparent from the claims and the following description of a

preferred embodiments with reference to the drawings. It shows:

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1

10

a schematic section of a known nebulizer in a non-tensioned
state;

a schematic section, rotated through 90° compared with Fig. 1, of
the known nebulizer in a tensioned state;

a schematic section of a system with a nebulizer and a packaging
according to a first embodiment of the present invention in a de-
livery state with a partly closed housing and with a pre-installed,
closed container;

a schematic section of the nebulizer according to Fig. 3 without
packaging in an activated or tensioned state with the completely
closed housing and with the opened container;

a schematic section of the nebulizer according to Fig. 4 in a non-
tensioned state;

a schematic view of a system according to a second embodiment
of the present invention with a nebulizer according to a modified
embodiment and with a packaging according to a second embo-
diment of the present invention;

a schematic section of the nebulizer shown in Fig. 6 with pre-
installed container held by securing means, but without lower
housing part;

a schematic perspective view of the container and securing
means according to Fig. 6;

a schematic section of the nebulizer shown in Fig. 6 and 7 with
completely inserted container;

a partial enlarged view of Fig. 9;
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Fig. 11 a schematic section of the system along line XI-XI of Fig. 6; and
Fig. 12 a schematic section similar to Fig. 11 of the system according to

a modified embodiment.

In the Figures, the same reference numerals have been used for identical or
similar parts, resulting in corresponding or comparable properties and advan-
tages, even if the associated description is not repeated.

Figs. 1 and 2 show a known nebulizer 1 for atomizing a fluid 2, particularly a
highly effective pharmaceutical composition, medicament or the like, dia-
grammatically shown in a non-tensioned state (Fig. 1) and in a tensioned state
(Fig. 2). The nebulizer 1 is constructed in particular as a portable inhaler and
preferably operates only mechanical and/or without propellant gas.

When the fluid 2, preferably a liquid, more particularly a pharmaceutical
composition, is nebulized, an aerosol 14 (Fig. 1) is formed, which can be
breathed in or inhaled by a user. Usually the inhaling is done at least once a
day, more particularly several times a day, preferably at set intervals, depend-
ing on the complain or illness from which the patient is suffering.

The nebulizer 1 is provided with or comprises an insertable or replaceable
container 3 containing the fluid 2. The container 3 thus forms a reservoir for
the fluid 2 which is to be nebulized. Preferably, the container 3 contains mul-
tiple doses of fluid 2 or active substance, in particular sufficient to provide up
to 200 dosage units or doses, for example, i.e. to allow up to 200 sprays or ap-
plications. A typical container 3, as disclosed in WO 96/06011 A1, holds e.g.
a volume of about 2 to 10 ml.

It has to be noted that the dose can vary, in particular depending on the fluid 2
or medicament. The nebulizer 1 can be adapted respectively.

Further, the number of doses contained in the container 3 and/or the total vo-
lume of the fluid 2 contained in the container 3 can vary depending on the flu-
id 2 or respective medicament and/or depending on the container 3 and/or de-
pending on the necessary medication or the like.
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The container 3 is preferably substantially cylindrical or cartridge-shaped and
once the nebulizer 1 has been opened the container 3 can be inserted therein
preferably from below and changed if desired. It is preferably of rigid con-
struction, the fluid 2 in particular being held in a collapsible bag 4 in the con-
tainer 3.

The nebulizer 1 comprises preferably a pressure generator S for conveying and
nebulizing the fluid 2, particularly in a preset and optionally in an adjustable
dosage amount. The pressure generator 5 comprises preferably a holder 6 for
releasable holding the container 3, a drive spring 7 associated to the holder 3,
only partly shown, a locking element 8 which can catch and block the holder 6
and can be manually operated to release the holder 6 allowing drive spring 7
to expand, a conveying element, such as a conveying tube 9, a non-return
valve 10, a pressure chamber 11 and/or a nozzle 12 for nebulizing the fluid 2
into a mouthpiece 13. The completely inserted container 3 is fixed or held in
the nebulizer 1 via the holder 6 such that the conveying tube 9 penetrates into
the container 3. The holder 6 is preferably constructed so that the container 3
can be exchanged.

When the drive spring 7 is axially tensioned in the tensioning process the
holder 6 with the container 3 and the conveying tube 9 is moved downwards
in the drawings and fluid 2 is sucked out of the container 3 into the pressure
chamber 11 of the pressure generator 5 through the non-return valve 10. In
this state, the holder 6 is caught by the locking element 8 so that the drive
spring 7 is kept compressed. Then, the nebulizer 1 is in the so-called activated
or tensioned state.

During the subsequent relaxation in the nebulization process after actuation or
pressing of the locking element 8 the fluid 2 in the pressure chamber 11 is put
under pressure as the conveying tube 9 with its now closed non-return valve
10 is moved back in the pressure chamber 11, here in the drawings upwards,
by the relaxation or force of the drive spring 7 and now acts as a pressing ram
or piston. This pressure forces the fluid 2 through the nozzle 12, whereupon it
1s nebulized into the aerosol 14, as shown in Fig. 1.
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Generally, the nebulizer 1 operates with a spring pressure of 5 to 200 MPa,
preferably 10 to 100 MPa on the fluid 2 and/or with a volume of fluid 2 deli-
vered per stroke of 10 to 50 pl, preferably 10 to 20 pl, most preferably about
15 pl. The fluid 2 1s converted into or nebulized as aerosol 14 the droplets of
which have an aerodynamic diameter of up to 20 um, preferably 3 to 10 pm.
Preferably, the generated jet spray has an angle of 20° to 160°, preferably 80°
to 100°. These values also apply to the nebulizer 1 according to the teaching
of the present invention as particularly preferred values.

A user or patient (not shown) can inhale the aerosol 14, preferably while an
air supply can be sucked into the mouthpiece 13 through at least one optional
air supply opening 15.

Preferably, the nebulizer 1 or drive spring 7 can be manually activated or ten-
sioned, in particular by actuation of an actuation member. The nebulizer 1
comprises preferably an upper housing part 16 and an inner part 17 which is
rotatable relative thereto (Fig. 2) having an upper part 17a and a lower part
17b (Fig. 1), while an in particular manually operable (lower) housing part 18
is releasable fixed, particularly fitted or held onto the inner part 17, preferably
by means of a retaining element 19. Preferably, the housing parts 16 and 18
form a housing of the nebulizer 1. In order to insert and/or replace the con-
tainer 3 the housing can be opened and/or the housing part 18 can be detached
from the nebulizer 1 or its housing.

The actuation member, preferably the housing part 18, can be actuated, here
rotated relative to the upper housing part 16, driving the inner part 17. As a re-
sult the drive spring 7 is tensioned in the axial direction by means of a gear or
transmission (not shown) formed between the inner part 17, in particular its
upper part 17a, and the holding 6 and acting on the holder 6. During tension-
ing the container 3 is moved axially downwards until the container 3 assumes
an end position as shown in Fig. 2. In this activated or tensioned state the
drive spring 7 is under tension and can be caught or held by the locking ele-
ment 8. During the nebulizing process the container 3 is moved back into its
original position (non-tensioned position or state shown in Fig. 1) by the drive
spring 7. Thus the container 3 executes a lifting or stroke or linear movement
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or a back and forth movement during the tensioning process or conveying of
fluid 2 and/or during the pressure generation or nebulization (process).

The housing part 18 preferably forms a cap-like lower housing part and fits
around or over a lower free end portion of the container 3. As the drive spring
7 is tensioned the container 3 moves with its end portion (further) into the
housing part 18 or towards the end face thereof, while an aeration means, such
as an axially acting spring 20 arranged in the housing part 18, comes in con-
tact with a base 21 of the container 3 and pierces the container 3 or a base seal
thereon with a piercing element 22 when the container 3 makes contact with it
for the first time, to allow air in or aeration.

The nebulizer 1 may comprise a monitoring device 23 which counts the actua-
tions of the nebulizer 1, preferably by detecting the rotation of the inner part
17 relative to the upper part 16 of the housing. Preferably, the monitoring de-
vice 23 blocks the (further) actuation or use of the nebulizer 1, e.g. blocks the
actuation of the releasing element §, when a certain number of actuations or
discharged doses has been reached or exceeded.

Figs. 3 to 5 relate to a system 100 according to a first embodiment of the
present invention. The system 100 comprises or is formed a combination of a
nebulizer 1 and a packaging 30 according to a first embodiment of the present
invention. The nebulizer 1 shown in Figs. 3 to 5 differs from the nebulizer 1
according to Figs. 1 and 2. However, only essential differences from the nebu-
lizer 1 according to Figs. 1 and 2 will be emphasized or discussed. The re-
marks relating to Figs. 1 and 2 thus apply preferably accordingly or in a simi-
lar manner, while any desired combinations of features of the nebulizer 1 ac-
cording to Figs. 1 and 2 and the nebulizer 1 described below are possible.

Preferably, the container 3 is pre-installed. This can be realized in particular as
shown in WO 2006/125577 A2 or as described in the following. In particular,
the nebulizer 1 may be constructed and the container 3 may be pre-installed as
described in the following with reference to Figs. 3 to 5. However, other con-
structional solutions are also possible as explained later.
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Fig. 3 shows the system 100 with nebulizer 1 in the packaging 30 in a delivery
state, 1.e. with pre-installed container 3 which is still closed. In this state, the
housing of the nebulizer 1 is not completely closed, in particular the housing
part 18 is not completely pushed on the inner part 17. Fig. 4 and 5 show the
nebulizer 1 in an activated state with the housing completely closed and with
the container 3 opened. In Fig. 4, the nebulizer 1 or drive spring 7 is ten-
sioned, 1. e. the container 3 is in its lower position. Fig. 5 shows the nebulizer
1 in a non-tensioned state, e.g. after dispensing or nebulizing of one dose of
the fluid 2, the container 3 is in its upper position.

The container 3 is already mounted or pre-installed in the nebulizer 1 in the
delivery state, as shown in Fig. 3. In this state, the container 3 is still closed,
1.e. there is no fluidic connection between the container 3 or its bag 4 on one
hand and the nebulizer 1 or its pressure generator 5 or the conveying element
on the other hand.

The container 3 comprises a fluid outlet 24 for outputting the fluid 2 to be dis-
pensed. In particular, the fluid outlet 24 allows a fluidic connection between
the container 3 or its bag 4 on one hand and the nebulizer 1, its pressure gene-
rator 5 or the conveying element on the other hand.

In the non-installed state of the container 3, i.e. before mounting or pre-
installation of the container 3 in the nebulizer 1, the fluid outlet 24 is closed
optionally by a first or outerclosure 25 and preferablyby a second or inner clo-
sure 26. In particular, the firstclosure 25 covers the second closure 26.

The second or inner closure 26 is preferably formed by a septum, a mem-
brane, a plastic seal or the like and/or is provided inside the container 3.

In the preferred embodiment, the first additional or optional first closure 25 is
preferably formed by a seal, a foil, a cap or the like, in particular by a metallic
and/or composite foil or the like, which is preferably hot-sealed or attached in
any other suitable manner on or to a head end or axial end of the container 3.
In the shown embodiment, the first closure 25 is formed preferably by a hot-
sealed foil with an aluminum layer.
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Preferably, the closures 25 and 26 are designed such that separate opening is
possible, in particular such that the first closure 25 can be opened indepen-
dently from the second closure 26 and/or has to be opened before the second
closure 26.

Preferably, the closures 25 and 26 are designed such that successive opening
1s possible by means of one common element, in particular the conveying
element or conveying tube 9 or the like, and/or by piercing.

In the preferred embodiment, the first closure 25 and second closure 26 are ar-
ranged one after the other and/or spaced in axial direction or direction of the
stroke movement of the container 3 or with respect to the main outlet direction
of the fluid 2.

Preferably, the second or inner closure 26 is formed or supported by a closure
part 27 extending from the outlet or head end of the container 3 into the con-
tainer 3 or bag 4. The first or outer closure 25 is preferably located adjacent to
the head or axial end of the container 3 and/or held or connected to a flange
28, which can be formed by the closure part 27 or any other suitable part.
However, other constructional solutions are possible.

In the delivery state according to Fig. 3, the container 3 has been pre-installed,
1.e. inserted into the nebulizer 1. However, the container 3 or its fluid outlet 24
is not yet opened. In particular, the first closure 25 is already opened, but not
the second closure 26. This is achieved in particular in that the container 3 is
not completely inserted into the nebulizer 1 and/or the housing of the nebuliz-
er 1 is closed only partly, i.e. not completely, in the delivery state, preferably
by not completely closing or pushing on the housing part 18 in the shown em-
bodiment. Preferably, the housing part 18 is snapped on or inserted only partly
in the delivery state.

Generally, the container 3, fluid outlet 24 or closures 25 or 26 are opened in
particular by means of a conveying element, such as the conveying tube 9, or
the like and/or by piercing or in any other suitable manner. In particular, the
opening is achieved by moving the container 3 relative to the nebulizer 1 or
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conveying element or tube 9 or the like and/or by movement in longitudinal or
axial direction.

According to the shown embodiment, the first closure 25 may be already
opened in the delivery state, preferably automatically by the nebulizer 1 or the
conveying element or tube 9, in particular during or by pre-installing the con-
tainer 3, i.e. partly inserting the container 3 into the nebulizer 1 and/or partly
closing the housing or housing part 18 of the nebulizer 1. In particular, the
first closure 25 is opened during or by or when — preferably only partly — in-
serting the container 3 and/or during, by or when — preferably partly — closing
the housing or housing part 18 of the nebulizer 1. However, the second clo-
sure 26, such as a septum, still remains closed in the delivery and/or pre-
installed state.

Preferably, the both closures 25 and 26 are designed such that, when the con-
veying element pierces or opens the closures 25/26 any material may not fall
into the fluid 2, but will stay connected to the closure part 27 or the like and/or
will be pivoted aside.

In the delivery state, the second closure 26 and, thus the container 3 and the
fluid outlet 24 remain closed.

In the shown embodiment, the container 3 is preferably held by a securing
means or transportation lock 29 in the housing part 18 in the pre-installed
and/or delivery state, in particular such that the container 3 cannot move axial-
ly in this state.

In the delivery state, the nebulizer 1 or the housing part 18 is secured by the
packaging 30 preferably such that the container 3 and/or housing part 18 are
held sufficiently spaced from the nebulizer 1 or upper housing part 16 and/or
prevented from being completely inserted or pushed on the conveying element
or tube 9, the housing or inner housing part 17 or the like and/or such that
(complete) opening of the container 3, namely of the second closure 26, is
prevented, and/or complete closing of the nebulizer 1 or its housing is pre-
vented, as shown in Fig. 3.
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In the delivery state, the packaging 30 or a portion 47 thereof preferably en-
gages with or between the housing parts 16 and 18, so that the housing part or
lower part 18 is axially secured or is kept or held sufficiently away or spaced
from the upper housing part 16 to prevent (complete) closing of the housing
and/or opening of the container 3 and/or to be able to hold the (still) closed
container 3 or second closure 26 away from the conveying tube 9.

Preferably, the packaging 30 or its portion 47 block in a form-fit manner or by
interlocking engagement completely closing of the nebulizer 1, i.e. prevent
fluidic connection or opening of the container 3 in the delivery state.

Preferably, the packaging 30 or its portion 47 comprises or forms a protrusion
or indention engaging between the housing parts 16 and 18 in the delivery
state. This protrusion or indention is preferably ring-like.

In particular, the packaging 30 encompasses the nebulizer 1 at least essentially
completely in the delivery state. For example, fig. 3 shows the nebulizer 1
within its associated packaging 30, which is partly opened and/or which is
shown in a sectional view.

In particular, the packaging 30 covers the nebulizer 1 on at least one side, pre-
ferably a longitudinal side, at least essentially completely in the delivery state.
For example, the packaging 30 can comprise two more or less complementary
halves for receiving the nebulizer 1 in the packed state, i.e. in the delivery
state. However, it is also possible that only one half of the packaging 30 or
one part of the packaging 30 forms the securing means which prevents fluidic
connection opening of the container 3 and/or completely closing of the nebu-
lizer 1 in the delivery state. The other part or half of the packaging 30 can be
formed differently and, thus, does not necessarily have to provide the securing
function or to form the securing means in the sense of the present invention.

The packaging 30 can form an inner part of a package for receiving the nebu-
lizer 1. In this case, the package may comprise an outer case, cover, tap or the
like as well.
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The packaging 30 can be made of any suitable material, in particular of foil,
plastics, any composite or the like. Further, the packaging 30 can be made of

paper.

Preferably, the packaging 30 comprises or is formed by a moulded or thermo-
formed plastic part. Further, the packaging 30 can comprise or be formed by a
blister or the like. Further, the packaging 30 may comprise or may be formed
by a shrink film, foil or the like.

The packaging 30 may be combined with or inserted into any other suitable
shell, housing, package, such as a box, or the like.

Preferably, the packaging 30 is detached from the nebulizer 1 to allow fluidic
connection or opening of the container 3 and/or to allow completely closing of
the nebulizer 1, when the nebulizer 1 is unpacked or removed from the pack-
aging 30. During this unpacking or removal, the packaging 30 may be rup-
tured or destroyed. Alternatively, the packaging 30 could be designed such
that it can be opened without destroying it.

When the nebulizer 1 is separated or removed from the packaging 30 or vice
versa, the container 3 can be opened (inside the nebulizer 1) and/or the nebu-
lizer 1 or its housing can be closed completely, in particular by pushing in or
on completely the housing part 18. Preferably, the complete closing causes
that the container 3 is fluidically connected or opened automatically. Further,
closing results preferably in that the securing means or transportation lock 29
1s opened automatically.

Preferably, the container 3 and/or housing part 18 are held positively or in a
form-fit or interlocking manner in the delivery state. This is achieved in the
present embodiment in particular by means of the transportation lock 29 act-
ing between the container 3 and the housing part 18, and the packaging 30 act-
ing between the housing part 18 and the housing of the nebulizer 1 or the up-
per housing part 16 or the like. However, the packaging 30 could also act di-
rectly between the container 3 on one hand and the nebulizer 1, its housing,
the upper housing part 16, the inner housing part 17 or the holder 6 on the
other hand, in particular as described later with reference to Fig. 6 to 12.
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The pre-installed container 3, i.e. its first closure 235, is still closed in the deli-
very state, 1.e. non-activated state with pre-installed container 3. In this non-
activated position, the housing part 18 is preferably secured so that it cannot
be lost and, in particular, cannot be released. Then, the housing part or lower
part 18 of the nebulizer 1 can no longer be detached from the nebulizer 1 after
it has been (partially) axially pushed on for the first time, i.e. the nebulizer 1
cannot be opened any longer, with the result that that the container 3 cannot
be changed, i.e. cannot be removed again.

In order to secure the housing part 18 in the delivery state or partly pushed-on
state against detachment, it may beheld or latched positively or in an inter-
locking or form-fit manner. Preferably, the housing part 18 is secured by
latching means 43 particularly comprising at least one latching lug 31, protru-
sion, nose or the like of the nebulizer 1 which engages in an associated latch-
ing recess 32 in the housing part 18 or the like and, thereby, secures the hous-
ing part 18 against axial removal by interlocking engagement. In the present
embodiment, the latching lug 31 may be formed by or at a latching arm 33
which can preferably flex. Thus, a ratchet-like — or vice versa — latching
means 43 for securing the housing part 18 to the nebulizer 1 or to its housing
or the upper housing part 16 is formed. However, other constructional solu-
tions are also possible.

Once the packing 30 has been removed a user (not shown) can push the hous-
ing part 18 fully on in the axial direction and thereby open the container 3, i.e.
the second closure 26, by inserting the conveying element or conveying tube
9. Figs. 4 and 5 show this activated state with the housing part 18 pushed fully
on and/or the container 3 open (fluidically connected to the nebulizer 1 or its
pressure generator 5 or the conveying element or tube 9). In this pushed on or
activated state, the housing part 18 is preferably secured or axially fixed again
by interlocking engagement, i.e. form-fit manner in axial direction, particular-
ly by further engagement of the latching means 43 or by means of some other
mechanical securing device.

Fig. 4 also shows the nebulizer 1 or container 3 in the activated state, the con-
tainer 3, i.e. second closure 26, is open, i.e. the container 3 or its fluid 2 is
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fluidically connected to the nebulizer 1 or its pressure generator 5, and the
housing part 18 has been pushed fully on in the axial direction. In order to
bring the holder 6 into (complete) engagement with the container 3 at the head
end and then be able to move the container 3 back and/or forth for the suc-
tion/tensioning and pressing strokes, it may be necessary to tension the nebu-
lizer 1 or it drive spring 7 for the first time. During this tensioning process the
holder 6 1s moved together with the conveying tube 9 axially towards or into
the housing part 18, thus bringing the holder 6 into (complete) engagement
with the container 3 and preferably also moving or pressing the container 3
against the piercing element 22 in the region of the base of the housing part 18
and thereby piercing or opening a vent opening 34 in the container base 21.
Fig. 4 shows the nebulizer 1 in this tensioned and activated state. The holder 6
1s engaged with the container 3 and the conveying tube 9 has been fully in-
serted into the container 3.

Fig. 5 shows the nebulizer 1 in the relaxed, non-tensioned state, i.e. after ato-
mization or discharge of a dose of the fluid 2. The holder 6 and the container 3
are in the upper position. The holder 6 is still engaged with the container 3 and
remains engaged during the further uses of the nebulizer 1. Further, the con-
tainer 3 is still open and fluidically connected, i.e. the nebulizer 1 remains ac-
tivated.

In the delivery state shown in Fig. 3, i.e. with the container 3, namely the
second closure 26, (still) closed, the nebulizer 1 can be shipped or delivered to
the user. Then, the user can store the nebulizer 1 with the pre-installed con-
tainer 3. The container 3 will be opened later before or during the first use of
the nebulizer 1, namely when removing the packaging 30 and completely
closing the nebulizer 1 or housing or housing part 18.

It should be noted that the opening of the container 3 is preferably carried out
exclusively by mechanical means and / or manual actuation. However, it is
additionally or alternatively possible to open it in other ways, e.g. by chemi-
cal, electrical, magnetic, pneumatic, hydraulic or similar means.

The proposed nebulizer 1 is activated after the removal of the 30 and (total)
axial pushing on of the housing part 18 and can be used in the same way as
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the nebulizer 1 shown in Figs. 1 and 2. The pre-installation of the container 3
prevents the wrong container 3 or used containers 3 from being inserted in the
nebulizer 1 by the user. Additionally it ensures that a separately supplied con-
tainer 3 is not accidentally opened before being inserted in the nebulizer 1.
Additionally the proposed solution prevents possible soiling or damage to the
nebulizer 1, e.g. the conveying tube 9 or the like, when the nebulizer 1 is
opened and the container 3 is used improperly.

As preferably the container 3 cannot then be removed, especially because the
nebulizer 1 cannot be opened and the housing part 18 cannot be removed
again, undesirable replacement of the container 3 by the user and in particular
undesirable interim or subsequent opening of the nebulizer 1 by the user can
be prevented.

To prevent unwanted opening of the container 3, particularly of the second
closure 26, in the delivery state of the nebulizer 1, preferably the transporta-
tion lock 29 is provided. By frictional, forcible or interlocking engagement,
for example, the transportation lock 29 prevents the container 3 from undesir-
ably moving axially in the nebulizer 1, e.g. during transportation, in the event
of accidental dropping of the nebulizer 1 or the like. Further, the transporta-
tion lock 29 may support or hold the container 3 during activation for its flui-
dic connection or its complete insertion and/or for (completely) connecting the
container 3 to the holder 6.

In the following, a preferred realization of the transportation lock 29 will be
explained. It has to be noted that the transportation lock 29 can be realized in-
dependently from the preferred partial opening or piercing of the container 3
in the delivery state, in particular namely opening of the firstclosure 25. In
particular, the proposed function and construction of the transportation lock
29 can be realized independently from the features of the present claims.

In the preferred embodiment, the transportation lock 29 comprises at least one
gripping arm 35, preferably a plurality of gripping arms 35, for axially holding
the container 3 in the delivery state, in particular by (radially) engaging
around its preferably radially expanded base 21 or edge 36, as shown in Fig.
3.
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The gripping arms 35 are preferably held or formed by or attached to or
molded unitary with a member 37 which may form the bottom or base or end
face of the housing part 18. Preferably, the member 37 or bottom holds the
gripping arms 35 such that the arms 35 can flex or pivot.

Preferably, the piercing element 22 is also formed by or held by the member
37.

It has to be noted that the member 37 and/or the transportation lock 29 may be
inserted into the housing part 18. The transportation lock 29 or part thereof
can also be formed by or in the housing part 18.

Preferably, the transportation lock 29 is formed by multiple or only two dif-
ferent parts, here the gripping arm(s) 35 and a control member 39 as explained
later.

The transportation lock 29, in particular, the gripping arms 35, are holding the
container 3 in the delivery state (closed transportation lock 29) preferably
such that the container base 21 or vent opening 34 are axially spaced from the
piercing element 22, as shown in Fig. 3.

To open the transportation lock 29, the gripping arms 35 may be flexed radial-
ly outwardly. Preferably, the opening of the transportation lock 29 or the flex-
ing of the gripping arms 35 occurs automatically when closing the nebulizer 1
or its housing completely, i.e. when snapping or pushing on the housing part
18 completely towards the upper housing part 16. During this (axial or teles-
copic) closing movement, the transportation lock 29 is opened and the con-
tainer 3 released in axial direction preferably only in a last part of the move-
ment and/or just little before the final completely closed position is reached or
just when the final completely closed position is reached.

The closing movement of the nebulizer 1 opens the transportation lock 29 pre-
ferably automatically. In particular, the transportation lock 29 is opened by the
direct or indirect interaction with or actuation by the housing of the nebulizer
1, the inner part 17 or its lower part 17b, a holding ring 38 bearing the spring
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7 or the like. Preferably, the container 3 and/or first closure 25 are opened as
well as the transportation lock 29 by means of a common actuation, here the
closing movement of the nebulizer 1 or its housing or bottom part 18.

In the preferred embodiment, the transportation lock 29 comprises a control
member 39, in particular a ring or the like, for actuating or opening or engag-
ing with or pivoting preferably all gripping arms 35 simultaneously. In partic-
ular, the control member 39 or transportation lock 29 may convert a linear or
axial movement into a pivot or radial movement of the gripping arms 35.

The control member 39 is shown in an upper position in Fig. 3 when the
transportation lock 29 is closed. In this position, the control member 39 may
secure the gripping arms 35 in the closed positions, in particular in a form-fit
manner, €.g. by radially outwardly abutting portions (not shown) of the con-
trol member 39 or the like.

The control member 39 is axially moveable or shiftable in order to open the
transportation lock 29. In particular, the control member 39 may be moved
downwardly when completely closing the nebulizer 1 or its housing or com-
pletely pushing or snapping on the housing part 18. Preferably, the inner part
17 or ring 38 pushes the control member 39 downwardly or relatively to the
gripping arms 35 so that the gripping arms 35 are released and, in particular,
actively or positively opened or pivoted or flexed to open the transportation
lock 29 and/or to release the container 3. In the shown embodiment, the con-
trol member 39 interacts with its axial end or an axial color or annular ring
portion 40 with actuating portions 41 of the gripping arms 35 such that axially
downward movement of the actuating portions 41 results in pivotation of the
gripping arms 35 and radially outward flexing of the gripping arms 35. The
flex characteristics of the gripping arms 35 depend on the used material, on
the connection with member 37 and the like.

The control member 39 preferably opens the transportation lock 29 or grip-
ping arms 35 positively.

Figs. 4 and 5 show the transportation lock 29 and the gripping arms 35 in the
open position, i.e. wherein the container 3 is free to move axially. In particu-
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lar, control member 39 is shown in its downward end position. In this posi-
tion, the control member 39 is preferably locked or secured within the bottom
part 18, in particular by force-fit or form-fit or by a snap-connection, so that
the transportation lock 29 and the gripping arms 35 are held open permanent-

ly.

However, other constructional solutions of the transportation lock 29 are poss-
ible. In this regard, reference is made in particular to WO 2006/125577 A2
which shows some other constructional solutions, which can be realized as
well.

Fig. 3 to 5 show the nebulizer 1 with a mouthpiece cover 42 covering the
mouthpiece 13.

In the shown embodiment, the latching means 43 or housing part 18 compris-
es a first undercut or shoulder 44 associated to the respective latching recess
32 so that the engaging or abutting latching lug 31 holds the housing part 18
in a non-detachable or inseparable manner in the delivery state as shown in
Fig. 3. This forms a first form-fit engagement or holding.

The latching means 43 forms or enables preferably a second form-fit engage-
ment or holding of the housing part 18 in the activated state. This is realized in
the shown embodiment in that the latching lugs 31 engage into further latch-
ing recesses 45 and/or behind second undercuts or shoulders 46 as shown in
Fig. 4 and 5. The second engagement of the latching means 43 is achieved
preferably by completely closing the housing or housing part 18 of the nebu-
lizer 1.

It has to be noted that the latching means 43 can be realized e.g. with only one
latching lug 31, protrusion, nose, releasing element or the like if desired. In
this case, the above description applies preferably as well or in a similar man-
ner.

Fig. 6 shows a second embodiment of the system 100 according to the present
invention. The system 100 comprises a nebulizer 1 according to a modified
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embodiment and a packaging 30 according to a second embodiment of the
present invention.

The nebulizer 1 according to the modified embodiment, which is shown in
Fig. 7 in an enlarged schematic section, is constructed very similar as the ne-
bulizer 1 described with reference to Fig. 1 to 5. In particular, the nebulizer 1
according to the modified embodiment comprises or can receive a pre-
installed container 3 in the delivery state similar to the embodiment described
with reference to Figs. 3 to 5. The following explanation focuses on essential
differences and on new aspects are, so that all previous explanations, in par-
ticular regarding Figs. 1 to 5, apply for the modified embodiment in particular
in addition and/or in a corresponding manner.

The nebulizer 1 according to the modified embodiment comprises a securing
means 48 for holding the container 3 such that the container 3 is moveable
back and forth for the conveying of the fluid 2, pressure generation and/or ne-
bulization in the activated state, but is inseparable from the nebulizer 1 or its
inner part 17 and/or is unmovably held in the delivery state. In particular, the
securing means 48 forms a transportation lock 29 in the sense described
above.

In contrast to the previous embodiment, the container 3 is pre-installed in the
delivery state, in particular mechanically connected to the nebulizer 1, inde-
pendently from the housing part 18. The housing part 18 is connected later or
separately to the nebulizer 1 in particular for activating the nebulizer 1, i.e.
completely closing the nebulizer 1 and opening the container 3, in particular
by pushing the container 3 completely into the nebulizer 1 or its inner part 17.
In this respect, it has to be noted that the container 3 may extend with one end
or its base 21 out of the nebulizer 1 or inner part 17 even in the completely in-
serted or activated state as shown schematically in the section according to
Fig. 9 (the housing part 18 is still omitted in Fig. 9 for explanation purposes).

Preferably, the securing means 48 comprises or consists of a metal and/or
stamping part and/or consists of a single, unitary part as schematically shown
in Fig. 8.
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Preferably, the securing means 48 is made of steel, in particular spring steel.

Preferably, the securing means 48 is produced from sheet material by cutting,
stamping or the like and/or by bending.

Preferably, the securing means 48 is arranged or located at or within the nebu-
lizer 1 or a non-detachable part of the housing or the nebulizer 1, in particular
at or in the upper part 16 or inner part 17. In particular, the securing means 48
1s located or mounted at or within the ring 38 or any other suitable component
and/or preferably at the lower end of the inner part 17. In the shown embodi-
ment, the securing means 48 is arranged at least primarily between the ring 38
and the container 3 as shown in particular in Fig. 10 which is a partial en-
larged view of the section according to Fig. 9.

Fig. 8 illustrates in a perspective view the container 3 and the associated se-
curing means 48 in the delivery state. In the shown embodiment, the securing
means 48 forms an arrangement of multiple holding elements 49 which are
preferably finger-like or leaf-like. In particular, the holding elements 49 are
biased and/or inclined towards the container 3.

The holding elements 49 are annularly arranged around a circumference of the
container 3 and/or connected with or to a ring portion 50 of the securing
means 48. In particular, the holding elements 49 are connected with an inner
edge of the preferably flange-like and/or radially extending ring portion 50
and/or extend axially upwards, i.e. in the direction of insertion of the container
3 into the nebulizer 1. The holding elements 49 are inclined radially inwards
and/or upwards against the container 3.

The securing means 48 or securing ring formed by the ring portion 50 and the
associated holding elements 49 comprises preferably one or more fixing por-
tions 51 for fixing the securing means 48 at the nebulizer 1, its housing or in-
ner part 17, in particular at the ring 38 counter-bearing the drive spring 7. The
fixing portions 51 extend preferably in axial direction from the ring portion 50
and are angled radially outwards at its free ends so that a form-fit engagement
1s possible with ring 38 (ring 38 is axially held between the ring portion 50
and the free ends of the fixing portions 51 extending radially outwards in the
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preferred embodiment). Thus, the securing means 48 or securing ring can be
securely fixed at the ring 38. However, other constructional solutions are
possible as well.

The holding elements 49 of the securing means 48 or securing ring cooperate
preferably with engagement means formed on or by the container 3 such that
the container 3 is moveable back and forth but is inseparable from the housing
or nebulizer 1, and/or such that the transportation lock 29 is formed and/or
that the container 3 is (axially) unmoveably held in the delivery state.

In the shown embodiment, the container 3 comprises at least one, here two
radial shoulders, protrusions or corrugations 52 as engagement means. The
corrugations 52 form preferably ring-like ribs or the like on the outer peri-
phery of the container 3 and/or are axially spaced, in particular such that the
holding elements 49 can engage inbetween the corrugations 52.

The engagement means or corrugations 52 are preferably arranged or formed
on the container 3 such that the holding elements 49 engage — in particular in-
between the two corrugations 52 as schematically shown in Figs. 7 and 8 — in
the delivery state such that the container 3 is held axially to avoid complete
insertion of the container 3 and/or undesired opening of the container 3 or its
second closure 26.

In particular, the upper corrugation 52 prevents that the container 3 can be de-
tached from the nebulizer 1 because the holding elements 49 can not over-
come or move over this corrugation 52. Thus, the securing means 48 may pre-
vent replacement of the container 3 at all.

In the opposite direction, the lower corrugation 52 forms an obstacle or resis-
tance for the holding elements 49 so that the container 3 is secured against fur-
ther insertion in the delivery state, i.e. this corrugation 52 forms together with
the securing means 48 or its holdings elements 49 the transportation lock 29.
However, this obstacle or resistance can be overcome, i.e. the transportation
lock 29 can be opened, by a sufficient high force, e.g. by manually closing the
housing (attaching the housing part 18 to the nebulizer 1 or its inner part 17)
or manually inserting the container 3, because the holding elements 49 can
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flex radially outwards so that the lower corrugation 52 can pass and the con-
tainer 3 can be inserted further, i.e. can move upwards in Fig. 7.

Fig. 9 shows the situation with the fully inserted container 3, i.e. the nebulizer
1 in the activated state (with opened transportation lock 29) with completely
opened container 3. The container 3 is connected with holder 6. The drive
spring 7 is not tensioned, i.e. Fig. 9 shows the nebulizer 1 in the non-tensioned
state. Fig. 10 shows a partial enlargement of Fig. 9 in the area of the securing
means 48.

In the activated state, the container 3 can move essentially freely relative to
the securing means 48 axially back and forth during the use of the nebulizer 1.
However, the holding elements 49 will engage with the engagement means,
here first with the lower corrugation 52, when it is tried to separate the con-
tainer 3 from the nebulizer 1. The two corrugations 52 can provide double se-
curity against separation of the container 3 after it has been inserted complete-
ly or after the securing means 48 or holding elements 48 have passed lower
corrugation 52.

The packaging 30 comprises preferably a base part 53 as schematically shown
in Fig. 6.

The base part 53 can form an inner part of a package or of the packaging 30
for receiving the nebulizer 1.

The base part 53 can be made of any suitable material, in particular of foil,
plastics, paper, any composite or the like.

Preferably, the packaging 30 or base part 53 is adapted at least partially to the
outer contour of the nebulizer 1 in the delivery state and/or is adapted to at
least partially receive, hold, support, cover, encompass and/or enclose the ne-
bulizer 1 in the delivery state.

In the second embodiment, the packaging 30 or base part 53 comprises prefer-
ably a (protruding or engaging) portion S3A, for engaging with or holding the
container 3 and/or engaging between the container 3 and nebulizer 1 or its in-
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ner part 17. In particular, the portion 53A engages at or between the lower or
free end of the nebulizer 1 or inner part 17 on one hand and a radial or trans-
versal protrusion, shoulder or stop of the container 3, in particular the contain-
er base 21 or edge 36 of the container 3, on the other hand.

The portion 53A may contact the container 3 continuously in axial direction
from the inner part 17 or ring 38 to the free end or edge 36 of the container 3.
Alternatively or additionally, the packaging 30, base part 53 and/or portion
53A may surround or contact the container 3 — in particular in its preferably
cylindrical portion extending out from the nebulizer 1 or inner part 17 in the
delivery state or between the inner part 17 / ring 38 and the edge 36 or base 21
of the container 3 — in circumferential direction at least partly or completely.
In particular, the packaging 30, base part 53 and/or portion 53A may form an
at least cylindrical shell or cover or part thereof encompassing the container 3.

Preferably, the packaging 30 and/or base part 53 comprises or forms — in addi-
tion or as an alternative to portion S3A — a (holding) portion 53B for (axially)
holding or securing the container 3, in particular by form-fit engagement
and/or engagement with a shoulder, stop, protrusion, indention, corrugation or
the like, here most preferably with the edge 36 (preferably the edge 36 is
axially protruding or vided with respect to the essentially cylindrical outer
contour of the container 3), and/or a (securing) portion 53C for (axially) hold-
ing, securing or counter-bearing the nebulizer 1 or upper part 16, in particular
by form-fit engagement or abutment, as schematically shown in Fig. 6.

Thus, the packaging 30, base part 53, portion S3A, portion 53B and/or portion
53C may hold the nebulizer 1 and/or container 3 in the delivery state such that
the container 3 is secured against or prevented from fluidic connection or
opening of the container 3 and/or completely inserting of the container 3, in
particular by form-fit engagement preventing a respective axial movement of
the container 3 relative to the nebulizer 1. However, it should be noted that the
packaging 30 or base part 53 can hold or secure the nebulizer 1 with the con-
tainer 3 in the delivery state additionally or alternatively by force fit or friction
force against axial movement of the container 3 relative to the nebulizer 1, i.e.
against opening of the container 3 or completely inserting of container 3.
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Preferably, the packaging 30 or base part 53 is adapted to receive or hold the
housing part 18 separated from the nebulizer 1 and/or container 3 in the deli-
very state according to the second embodiment as shown in Fig. 6. For this
purpose, the packaging 30 or base part 53 comprises preferably a (receiving)
portion 53D for receiving or holding the housing part 18. However, other con-
structional solutions are possible.

In the present embodiment, the packaging 30 or base part 53 comprises pre-
ferably a (pocket) portion 53E for receiving or holding an optional instruction
leaflet 60 of the system 100 or nebulizer 1. The instruction leaflet 60 is prefer-
ably intended to explain the use of the nebulizer 1 or system 100.

In the second embodiment, the packaging 30 or base part 53 may comprise a
(flat) portion 53F extending one transversally or radially to the nebulizer 1
and/or container 3 and/or in a longitudinal plane of the nebulizer 1 or contain-
er 3 and/or at least essentially in one a plane. The portion S3F may be essen-
tially flat. Preferably, the portion 53F interconnects the other portions 53A-D.

The packaging 30 according to the first embodiment does not have such a flat
or radially extending base part 53 or portion 53F, but is essentially cylindrical
end/or adapted to the outer contour of the nebulizer 1. This adaptation or sub-
stantially cylindrical form can be realized also in the second embodiment. In
this case, the flat or plane-like portion 53F would be omitted.

Fig. 6 shows the system 100 and packaging 30 according to the second embo-
diment in a top view without any outer cover. However, the system 100 or
packaging 30 may be provided with or comprise additional parts or compo-
nents, such as an outer package, cover or box, in particular as explained in the
following with reference to Figs. 11 and 12.

Fig. 11 shows in a schematic sectional view a longitudinal section along line
XI-XTI or Fig. 6 of the system 100 and packaging 30 with the nebulizer 1 in the
delivery state and/or in the packed state. Fig. 11. shows additional aspects or
features of the system 100 or packaging 30 that can be realized optionally.



10

15

20

25

30

35

WO 2012/159914 PCT/EP2012/058905

-6 -

In the shown embodiment, the system 100 or packaging 30 comprises prefera-
bly an outer shell, housing or box for receiving the base part 53 together with
the nebulizer 1 with pre-installed container 3 and (optionally) housing part 18.

Preferably, the system 100 and/or packaging 30 comprises a lower part 54
and/or a cover or upper part 55. Preferably, the lower part 54 and the upper
part 55 form an outer box.

The outer box, lower part 54 and/or upper part 55 may be made of paper
and/or any other suitable material.

Preferably, the lower part 54 receives the base part 53. In particular, the base
part 53 forms an insert or tray holding the nebulizer 1 and, optionally, the
housing part 18. The base part 53 is preferably inserted or received in the low-
er part 54.

The lower part 54 is preferably box-like with a preferably open upper side.
The upper side is formed and/or closed in the shown embodiment preferably
by the upper part 55. However, the upper side or cover of the lower part 54
can be formed also by a flap, by a pivotable cover or tap or the like. Thus, the
outer box or lower part 54 and upper part 55 can be formed by a unitary com-
ponent or part if desired.

As shown by Figs. 6 and 11, the packaging 30 or base part 53 may form es-
sentially a half shell, here lower shell, for receiving or holding the nebulizer 1
with the pre-installed container 3 and/or the (separated or spaced) housing part
18.

The system 100 or packaging 30 may comprise or form a complementary con-
tour part 56 and/or a preferably soft and/or elastic holding part(s) 57 for secur-
ing and/or holding the nebulizer 1, container 3 and/or housing part 18 at or in
the base part 53 or respective receiving areas formed by portions S3A-D.

Alternatively or additionally, the nebulizer 1, container 3 and/or housing part
18 may be secured or held at, on or in the base part 53 or packaging 30 by
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means of a label, (adhesive) tape, blister or shrink foil 58 or the like as sche-
matically indicated in Fig. 11.

Fig. 12 shows an alternative or modified embodiment of the system 100 or
packaging 30 in a schematic section similar to Fig. 11. The packaging 30
comprises an upper or complementary part or cover 59 for securing or holding
the nebulizer 1, container 3 and optionally the housing part 18 at or on the
base part 53. In particular, the cover 59 is formed by plastic, foil or any other
suitable material. In particular, the cover 59 and the base part 53 form together
a blister. Preferably, the cover 54 is connected with the base part 53 or flat
portion 53 at least partially, preferably by clipsing, welding, gluing or the like.

It has to be noted that the packaging 30 may encompass the nebulizer 1 in the
delivery state only partially or at least essentially completely.

The packaging 30 or base part 53 may cover the nebulizer 1 on at least one
side, preferably the longitudinal side or bottom side, at least essentially com-
pletely in the delivery state as shown in particular in Figs. 11 and 12.

The packaging 30 or base part 53 may comprise or may be formed by a
molded or thermoformed plastic part and/or by an indented insert or tray as al-
ready described.

The packaging 30 or parts or portions thereof may be transparent so that a user
or patient (not shown) can see the nebulizer 1 and/or container 3 and/or parts
thereof.

After detaching or removing the nebulizer 1 from the packaging 30 or base
part 53 or vice versa, the nebulizer 1 can be activated, in particular by com-
pletely inserting the container 3 and/or (completely) closing the housing of the
nebulizer 1, in particular by mounting the housing part 18 to the nebulizer 1 or
mner part 17. Then, the nebulizer 1 can be used.

It has to be noted that the Figs. 6 to 12 show the nebulizer 1 without the op-
tional mouthpiece cover 42. However, the nebulizer 1 will be usually or pre-
ferably packed with closed mouthpiece cover 42 although not shown.
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Preferably, the packaging 30 or any portion or part thereof forms a seal of ori-
ginality.

It has to be noted that features of the embodiments and the embodiments de-
scribed above can be realized independently from each other and combined as
desired.
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List of reference numerals
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1 nebulizer

2 fluid

3 container 40
4 bag

S pressure generator

6 holder

7 drive spring

8 locking element 45
9 conveying tube

10 non-return valve

11 pressure chamber

12 nozzle

13 mouthpiece 50
14 aerosol

15 air supply opening

16 upper housing part

17 mner part

17a upper part of the inner partss
17b lower part of the inner part
18 housing part (lower part)

19 retaining element

20 spring

21 container base 60
22 piercing element

23 monitoring device

24 fluid outlet

25 first closure

26 second closure 65
27 closure part

28 flange

29 transportation lock

30 securing member

31 latching lug 70
32 latching recess

33 latching arm

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
53A
53B
53C
53D
53E
53F
54
55
56
57
58
59
60
100

vent opening
gripping arm
edge

member

ring

control member
ring portion
actuating portion
mouthpiece cover
latching means
first shoulder

further latching recess

second shoulder
portion (packaging)
securing means
holding element
ring portion

fixing portion
corrugation

base part
(engaging) portion
(holding) portion
(securing) portion
(receiving) portion
(pocket) portion
(flat) portion
lower part

upper part

contour part
holding part

foil

cover

instruction leaflet
system
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Claims:

1. System (100) comprising a nebulizer (1), preferably forming an inhaler,
for a fluid (2), and a packaging (30) for receiving and holding the nebulizer
(1) in a delivery state,

wherein the nebulizer (1) comprises a container (3) containing the fluid (2),
the container (3) being pre-installed in the nebulizer (1) and the container be-
ing not fluidically connected to the nebulizer (1) in the delivery state, and
wherein the packaging (30) covers the nebulizer (1) on at least one side, and

wherein the packaging (30) prevents fluidic connection or opening of the con-
tainer (3) in the delivery state.

2. System according to claim 1, characterized in that the container (3) is at
least partly inserted into the nebulizer (1) in the delivery state and that the
packaging (30) prevents completely inserting of the container (3) in the deli-
very state.

3. System according to claim 1 or 2, characterized in that the packaging (30)
can be detached from the nebulizer (1) or vice versa to allow fluidic connec-
tion or opening of the container (3) and/or completely inserting of the contain-
er (3).

4. System according to one of the preceding claims, characterized in that the
packaging (30) or a portion (47) thereof engages between an upper housing
part (16) of the nebulizer (1) and a lower housing part (18) of the nebulizer (1)
in the delivery state such that the housing parts (16, 18) cannot be pushed to-
gether completely in the delivery state.

5. System according to claim 4, characterized in that the packaging (30) or
portion (47) comprises or forms a preferably ring-like protrusion or indention
engaging between the housing parts (16, 18) in the delivery state.

6. System according to one of the preceding claims, characterized in that the
container (3) is held in a housing part (18) of the nebulizer (1) in the delivery
state wherein the housing part (18) is pushed only partly on the nebulizer (1)
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in the delivery state.

7. System according to claim 1 or 2 or 3, characterized in that the packaging
(30) or a portion (47) thereof engages between the nebulizer (1) and a lower or
free end of the container (3) and/or encompasses at least partly the container
(3) or a container base (21) and/or holds the container (3) by form-fit in the
delivery state.

8. System according to one of the preceding claims, characterized in that the
packaging (30) is detached from the nebulizer (1) when the nebulizer (1) is
unpacked or removed from the packaging (30).

9. System according to one of the preceding claims, characterized in that the
packaging (30) encompasses the nebulizer (1) at least essentially completely
in the delivery state, and/or that the packaging (30) covers the nebulizer (1) on
at least one longitudinal side, at least essentially completely in the delivery
state.

10. System according to one of the preceding claims, characterized in that the
packaging (30) comprises or is formed by a shrink foil (58).

11. System according to one of the preceding claims, characterized in that the
packaging (30) comprises or is formed by a molded or thermoformed plastic
part (53) and/or by an indented insert or tray.

12. System according to one of the preceding claims, characterized in that the
packaging (30) comprises or is formed by a blister.

13. System according to one of the preceding claims, characterized in that the
packaging (30) holds a housing part (18) of the nebulizer (1) and/or the con-
tainer (3) separated or spaced from the nebulizer (1) in the delivery state
and/or holds an instruction leaflet.

14. System according to one of the preceding claims, characterized in that the
nebulizer (1) comprises a securing means (48), in particular one or more pre-
ferably flexible holding portions (49), to prevent fluidic connection or opening



10

15

WO 2012/159914 PCT/EP2012/058905

_32-

of the container (3) and/or completely inserting of the container (3) in the de-
livery state.

15. System according to one of the preceding claims, characterized in that the
container (1) comprises a securing means, in particular one or more preferably
circumferentially extending corrugations, to prevent fluidic connection or
opening of the container (3) and/or completely inserting of the container (3) in
the delivery state.

16. Use of a packaging (30) for a nebulizer (1) to prevent fluidic connection
or opening of the container (3) and/or completely inserting of the container (3)
in a delivery state, wherein the container (3) is pre-installed in the nebulizer
(1) in the delivery state and wherein the packaging (30) which covers the ne-
bulizer (1) on at least one side can be detached from the nebulizer (1) or vice
versa to allow fluidic connection or opening of the container (3) in the nebu-
lizer (1).
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