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NEBULIZER

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of commonly
owned, co-pending U.S. patent application Ser. No. 11/064,
616, filed Feb. 24, 2005.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a nebulizer a signal
device for for user guidance

[0004] 2. Description of Related Art

[0005] The starting point for the present invention is a
nebulizer in the form of an inhaler as shown in principle in
WO 91/14468 and specifically in WO 97/12687 (FIGS. 6a,
6b) and in FIGS. 1 and 2 of the enclosed drawings. The
nebulizer comprises as a reservoir for a fluid which is to be
nebulised an insertable container with the fluid and a pres-
sure generator with a drive spring for conveying and atom-
ising the fluid.

[0006] WO 91/14468 and WO 97/12687 are hereby incor-
porated by reference in their entireties. Generally, the dis-
closures thereof refer to a nebulizer having a spring pressure
of 5 to 60 MPa, preferably 10 to 50 Mpa, on the fluid with
volumes per actuation of 10 to 50 pl, preferably 10 to 20 pl,
most preferably about 15 pl, per actuation and particle sizes
of up to 20 pm, preferably 3 to 10 um. Moreover, the
disclosures therein preferably relate to a nebulizer with a
cylinder-like shape that is about 9 cm to about 15 cm long
and about 2 to about 5 cm wide and a nozzle spray spread
of from 20° to 160°, preferably from 80° to 100°. These
magnitudes also apply to the nebulizer according to the
teaching of the invention as particularly preferred values.

[0007] By rotating an actuating member in the form of a
lower housing part of the nebulizer the drive spring can be
put under tension and fluid can be drawn up into a pressure
chamber of the pressure generator. After manual actuation of
a locking element the fluid in the pressure chamber is put
under pressure by the drive spring and nebulized, i.e.
expelled to form an aerosol. During the tensioning process,
on the one hand, and subsequent atomizing, on the other
hand, the container performs a lifting movement.

[0008] The nebulizer comprises a mechanical monitoring
device which detects the rotation of the actuating member in
order to count the actuations of the nebulizer. The known
nebulizer operates exclusively mechanically, i.e. without
propellant gas and without electricity.

SUMMARY OF THE INVENTION

[0009] The aim of the present invention is to provide a
nebulizer which has better guidance for the user.

[0010] This objective is achieved by a nebulizer in accor-
dance with the invention as described below.

[0011] A fundamental idea of the present invention con-
sists in providing a signal device for generating at least one
acoustic and/or vibratory signal for user guidance. This
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provides better information for the user, even during the
inhaling process, in particular, so as to allow better handling
and safety in use.

[0012] Inthe present invention the term “vibratory signal”
is preferably to be understood in a wider sense as meaning
that it includes other tactile signals such as the movement of
part of the nebulizer, movement or release of an actuating
element or the like.

[0013] In particular, the nebulizer comprises a mouth-
piece, so that the user puts the mouthpiece in their mouth in
order to use the nebulizer. During the nebulizing and inhal-
ing process, any optical display which may be showing on
the nebulizer cannot be seen by the user. However, an
acoustic and/or vibratory signal can be registered by the user
even during the inhalation process.

[0014] A particular advantage of a vibratory signal is that
when a user is holding a mouthpiece any vibratory signal can
be relatively weak, i.e. may have a low amplitude, but will
still be very easily perceived by the user.

[0015] Alternatively or in addition to the detection of the
vibratory signal through a mouthpiece, the nebulizer may
also be designed so that the vibratory signal can be perceived
by the hand of the user holding the nebulizer, particularly a
finger. It may be sufficient if for example only a section or
part of the nebulizer, such as an operating button, vibrates or
generates some other tactile signal such as a movement.

[0016] Another advantage resides in the discreet nature of
the arrangement, as the user can detect a vibratory signal
without the signal being noticeable to third parties.

[0017] According to an alternative embodiment a signal
can be produced throughout the nebulizing process and/or at
the end of the nebulizing process, to inform the user accord-
ingly.

[0018] Alternatively or in addition, starting with a nebu-
lizing process, a signal can be generated throughout a
predetermined period of time and/or after this period has
elapsed. This signal indicates to a user the ideal or necessary
inhalation period, or the time for which a user should hold
their breath immediately after inhaling, or the end of this
time once it has been correspondingly selected—e.g. 1 to 15
seconds longer than the nebulizing process.

[0019] Alternatively or in addition, a signal may be gen-
erated throughout an actual inhalation process and/or at the
end of an actual inhalation process, while the signal may
also depend on the intensity of inhalation and may possibly
indicate that inhalation has been sufficiently powerful or not
powerful enough. In particular, the nebulizer comprises a
sensor in the region of a mouthpiece of the nebulizer, for
detecting an air supply current sucked in by the user as they
inhale and thereby detecting the inhalation.

[0020] Preferably the nebulizer indicates to the user, by
means of the signal or different signals, the start, duration
and/or end of the nebulizing process, a subsequent (ideal or
actual) period of inhalation and/or a desired period of time,
preferably from about 5 to 15 seconds, during which a user
should hold their breath immediately after inhaling.

[0021] According to a particularly preferred alternative
feature the signal device like the pressure generator operates
exclusively mechanically, i.e. without electricity, propellant
gas or the like.
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[0022] Further advantages, features, properties and
aspects of the present invention will become apparent from
the following description of preferred embodiments with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a diagrammatic section through a known
nebulizer in the untensioned state;

[0024] FIG. 2 shows a diagrammatic section through the
known atomiser in the tensioned state, rotated through 90°
compared with FIG. 1;

[0025] FIG. 3 is a diagrammatic sectional view of a detail
of'a proposed nebulizer according to a first embodiment with
a signal device in the tensioned state;

[0026] FIG. 4 is an enlarged view of a detail from FIG. 3
with the signal device untensioned;

[0027] FIG. 5 is a diagrammatic sectional view of a detail
of a proposed nebulizer according to a second embodiment
with a signal device in the tensioned state; and

[0028] FIG. 6 is an enlarged view of a detail from FIG. 5.

[0029] 1In the Figures, identical reference numerals are
used for identical or similar parts, and corresponding or
comparable properties and advantages are achieved even if
the description is not repeated.

DETAILED DESCRIPTION OF THE
INVENTION

[0030] FIGS. 1 and 2 show a known nebulizer 1 for
nebulizing a fluid 2, particularly a highly effective pharma-
ceutical composition or the like, viewed diagrammatically in
the untensioned state (FIG. 1) and in the tensioned state
(FIG. 2). The nebulizer is constructed in particular as a
portable inhaler and preferably operates without propellant
gas.

[0031] When the fluid 2, preferably a liquid, more par-
ticularly a pharmaceutical composition, is nebulised, an
aerosol 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.

[0032] The nebulizer 1 has an insertable and preferably
exchangeable container 3 containing the fluid 2, which
forms a reservoir for the fluid 2 which is to be nebulised.
Preferably, the container 3 contains an amount of fluid 2
sufficient for multiple use, particularly for a given period of
administration, such as one month, or for at least 50,
preferably at least 100, doses or sprays.

[0033] The container 3 is substantially cylindrical or car-
tridge-shaped and once the nebulizer 1 has been opened the
container can be inserted therein from below and changed if
desired. It is preferably of rigid construction, the fluid 2 in
particular being held in a bag 4 in the container 3.

[0034] The nebulizer 1 has a pressure generator 5 for
conveying and nebulizing the fluid 2, particularly in a preset
and optionally adjustable dosage amount. The pressure
generator 5 has a holder 6 for the container 3, an associated
drive spring 7, only partly shown, with a locking element 8
which can be manually operated to release it, a conveying
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tube 9 with a non-return valve 10, a pressure chamber 11 and
an expulsion nozzle 12 in the region of a mouthpiece 13.

[0035] As the drive spring 7 is axially tensioned 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. As the expul-
sion nozzle 12 has a very small cross section of flow and is
constructed in particular as a capillary, such a strong throttle
action is produced that the intake of air by suction is reliably
prevented at this point even without a non-return valve.

[0036] During the subsequent relaxation after actuation of
the locking element 8 the fluid 2 in the pressure chamber 11
is put under pressure by the drive spring 7 moving the
conveying tube 9 back upwards—i.e. by spring force—and
is expelled through the expulsion nozzle 12 where it is
nebulised, particularly into particles in the micron or nm
range, preferably particles destined for the lungs measuring
about 5 microns, which form a cloud or jet of aerosol 14, as
indicated in FIG. 1. The conveying and nebulizing of the
fluid 2 are thus carried out purely mechanically, in particular
without propellant gas and without electricity.

[0037] A wuser can inhale the aerosol 14, while an air
supply can be sucked into the mouthpiece 13 through at least
one air supply opening 15.

[0038] The nebulizer 1 comprises an upper housing part
16 and an inner part 17 which is rotatable relative thereto, on
which an in particular manually operable housing part 18 is
releasably fixed, particularly fitted on, preferably by means
of a retaining element 19. In order to insert and/or replace
the container 3 the housing part 18 can be detached from the
nebulizer 1.

[0039] By manually rotating the housing part 18, the inner
part 17 can be rotated relative to the upper housing part 16,
by means of which the drive spring 7 can be tensioned in the
axial direction by means of a gear acting on the holder 6.
During tensioning the container 3 is moved axially down-
wards until the container 3 assumes an end position as
shown in FIG. 2 in the tensioned state. During the nebulizing
process the container 3 is moved back into its original
position by the drive spring 7. The container thus performs
a stroke during the tensioning process and during the nebu-
lizing process.

[0040] 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
axially acting spring 20 arranged in the housing part 18
comes to bear on the base 21 of the container and pierces the
container 3 or a base seal thereon with a piercing element 22
when the container makes contact with it for the first time,
to allow air in.

[0041] The nebulizer 1 comprises a monitoring device 23
which counts the actuations of the nebulizer 1, preferably by
detecting the rotation of the inner part 17 relative to the
upper part 16 of the housing. The monitoring device 23
operates purely mechanically in the embodiment shown.

[0042] The construction and mode of operation of a pro-
posed nebulizer 1 will now be described in more detail,
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referring to FIGS. 3 to 6, but emphasizing only the essential
differences from the nebulizer 1 according to FIGS. 1 and 2.
The remarks relating to FIGS. 1 and 2 thus apply accord-

ingly.

[0043] FIG. 3 shows, in a highly diagrammatic sectional
view of only certain details, a proposed nebulizer 1 accord-
ing to a first embodiment with a signal device 24 for
generating at least one acoustic and/or vibratory or other-
wise tactile signal for guiding the user when using the
nebulizer 1.

[0044] The signal device 24 preferably operates exclu-
sively mechanical. Alternatively, however, the signal device
24 may also operate electrically or pneumatically, for
example.

[0045] If necessary, the signal device 24 can be driven by
the pressure generator 5, particularly the drive spring 7
thereof. However, the signal device 24 preferably comprises
an energy store or drive particularly a spring store 25,
independent of the pressure generator 5. In the embodiment
shown, the spring store 25 is formed by a helical spring.

[0046] The signal device 24, particularly the spring store
25 thereof, can preferably be tensioned together with the
pressure generator 5, particularly by a part such as the holder
6 of the pressure generator 5, particularly by rotating the
housing part 18 and hence the inner part 17.

[0047] In the first embodiment the signal device 24 is
preferably arranged in or on the inner part 17 which is
rotatable, particularly for tensioning the nebulizer 1. How-
ever, the signal device 24 may also be mounted on or in
some other suitable part of the nebulizer 1.

[0048] The signal device 24 comprises a preferably plate
shaped impact element 26 and a tappet 27 or the like for
actuating the impact element 26. Instead of the impact
element 26 it is also possible to use any other suitable
component for producing an acoustic and/or vibratory signal
on striking the tappet 27.

[0049] The spring store 25 prestresses the tappet 27
towards the impact element 26. FIG. 3 shows the signal
device 24 in the tensioned state; the tappet 27 is thus at a
spacing from the impact element 26.

[0050] The tensioning of the tappet 27 counter to the force
of the spring store 25 is preferably carried out in the
embodiment shown together with the tensioning of the
pressure generator 5. In particular, a tensioning cam 28
which is mounted on an axially moveable part of the
pressure generator 5, particularly the holder 6 or a part
connected therewith, engages on the tappet 27 as indicated
in FIG. 3. The pressure generator 5 and the signal device 24
are thus preferably tensioned in the same direction.

[0051] In the tensioned state the tappet 27 can be located
by means of a locking member 29 preferably in the form of
a pin. The locking member 29 is preferably spring loaded
and when the tensioned position is reached it automatically
assumes its locking position as shown in FIG. 3.

[0052] The signal device 24 may be initiated or switched
on by the pressure generator 5, particularly at the beginning
and/or end of a nebulizing process.

[0053] In the embodiment shown the signal device 24 can
only be initiated or switched on at the end of a nebulizing
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process. In particular, this is done by the pressure generator
5 shortly before or on reaching its untensioned state. In
particular, a releasing cam 30 unlocks the signal device 24,
as the releasing cam 30 meets the locking member 29 and
presses it into a released position, so that the tappet 27 is
moved and more particularly accelerated towards the impact
element 26 by the force of the spring store 25 and strikes the
impact element 26, producing the desired signal. The dia-
grammatic sectional view of a detail of the nebulizer 1
shown in FIG. 4 shows the signal device 24 in its relaxed
state, i.e. during or after production of the signal.

[0054] Preferably, the tensioning cam 28 and the releasing
cam 30 are arranged or formed on a common cam slide 31,
as shown in FIG. 3.

[0055] Preferably, the cam slide 31 is moveable in order to
tension the pressure generator 5 and during the nebulizing
process.

[0056] In the first embodiment the signal device 24 gen-
erates a signal at the end of the nebulizing process in order
to indicate to the user that the nebulizing process has ended.
In particular, the signal device 24 is initiated or switched on
by the pressure generator 5 at the end of a nebulizing
process.

[0057] Alternatively or in addition, the signal device 24
may be initiated or switched on by the pressure generator 5
at the start of a nebulizing process. This is particularly
advantageous when a signal is produced throughout the
entire nebulizing process which indicates to the user that the
nebulizing process is occurring. For example, this can be
done by having the signal device 24 produce an airflow, e.g.
by means of the tappet 27 or a piston, and this airflow in turn
generates the desired signal, e.g. by means of a whistle or the
like.

[0058] The signal device 24 can thus generate a signal
additionally or alternatively throughout the duration of a
nebulizing process.

[0059] According to an alternative embodiment, different
signals can preferably be produced, e.g. to indicate the
(ongoing) nebulizing process and to indicate the end of the
nebulizing process.

[0060] If the signal device 24 can produce different sig-
nals, these preferably differ in their sound, duration, loud-
ness, pitch or the like. According to an alternative embodi-
ment, the signal device 24 is constructed so that acoustic or
vibratory signals can be produced as required. This contrib-
utes to making the nebulizer 1 universally useable. If the
signal device 24 can generate vibratory signals the nebulise
1 can be used or user more easily by those with hearing loss,
in particular. Preferably, the signal generation can be
switched off if desired and/or the user can choose whether to
receive an acoustic signal, a vibratory signal or both types of
signal from the signal device 24.

[0061] The nebulizing process usually lasts about 1 to 2
seconds. However, the inhalation process should be contin-
ued for about another 1 to 2 seconds in order that as much
as possible of the nebulised fluid 2 or the cloud of aerosol 14
produced can be inhaled. Moreover, the user should hold the
air in for about 5 to 15 seconds after breathing in or inhaling.
For this reason, according to a particularly preferred
embodiment, it is provided that the signal is only emitted
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after a certain delay after the end of the nebulizing process
and/or a certain time after the end of the nebulizing. Pref-
erably, therefore, the signal can be emitted during a prede-
termined time and/or after the predetermined time, particu-
larly beginning with a nebulizing process, the time
preferably being measured so that the user is informed of the
recommended or required inhalation period of for example
about 3 to 4 seconds or the recommended period of about 5
to 15 seconds of holding their breathe.

[0062] The above mentioned signal production may be
carried out for example by initiating the signal device 24
only at the end of a nebulizing process—e.g. by the pressure
generator 5—after which a signal is produced for a period of
e.g. 1 to 15 seconds or only after 1 to 15 seconds. This can
be achieved for example by producing an air current by
means of the tappet 27 for directly generating a signal or for
slowing down or attenuating the movement of the tappet
towards the impact element 26.

[0063] Instead of a mechanical delay or a mechanical
timer, if necessary an electronic timer can be used to produce
the above mentioned delay or length of time to indicate the
recommended or required inhalation process or the end
thereof. In this case the signal device preferably works
electrically or electronically.

[0064] According to another alternative embodiment the
signal device 24 may also be adapted to be initiated inde-
pendently of the pressure generator 5 or, for example,
simultaneously by actuation of the locking element 8.

[0065] In a diagrammatic sectional view FIG. 5 shows a
second embodiment of the proposed nebulizer with a dif-
ferent signal device 24. FIG. 6 shows an enlarged view of a
detail from FIG. S.

[0066] The signal device 24 comprises at least one ratchet
element 32, in the embodiment shown two ratchet elements
32, which is or are moveable during a nebulizing process by
means of a latch 33 to generate an acoustic signal. In
particular, the relative movement of the latching means 33 to
the ratchet elements 32 is carried out by the pressure
generator 5 or its drive spring 7 during the nebulizing
process.

[0067] Preferably, the latching means 33 are formed on the
holder 6 or on a component connected thereto.

[0068] The ratchet elements 32 are preferably shaped like
fingers and are particularly mounted or formed, preferably
integrally formed, on the inner part 17 of the nebulizer 1.
The ratchet elements 32 are preferably elastically and par-
ticularly inherently elastically biased against the latching
means 33.

[0069] Inthe second embodiment, the signal device 24 can
emit an acoustic and/or vibratory signal during a nebulizing
process as a result of the ratchet elements 32 moving over
the latching means 33.

[0070] The latching means 33 may be formed by a thread
so that when the latching means 33 are rotated relative to the
ratchet elements 32 during the tensioning process the pro-
duction of a signal can be avoided. Alternatively, the emit-

Apr. 17,2008

ting of a signal during the tensioning process can also be
prevented by other means or some other constructional
solution.

[0071] The embodiments described above and particularly
individual elements and aspects of the embodiments may if
required be combined with one another and/or kinematically
reversed.

What is claimed is:

1. A nebulizer for comprising a signal device for gener-
ating at least one acoustic or vibratory signal for user
guidance, wherein the signal device comprises at least one
ratchet element which is moveable during a nebulizing
process over a latching means, thereby producing the signal.

2. The nebulizer according to claim 1, wherein the latch-
ing means are formed on a holder of a pressure generator for
a container with the fluid to be nebulized.

3. The nebulizer according to claim 1, wherein the at least
one ratchet element is of a finger-shaped construction.

4. The nebulizer according to claim 1, wherein the ratchet
element is formed on an inner part of the nebulizer.

5. The nebulizer according to claim 1, wherein the at least
one ratchet element is elastically biased towards the latching
means.

6. The nebulizer according to claim 1, further comprising
a pressure generator means for conveying and nebulizing a
fluid.

7. The nebulizer according to claim 6, wherein the signal
device is separate from the pressure generator means.

8. The nebulizer according to claim 6, wherein the pres-
sure generator means produces relative movement between
the latching means and the at least one ratchet element.

9. The nebulizer according to claim 2, wherein the latch-
ing means is formed by a thread on the holder of the pressure
generator which is rotated relative to the at least one ratchet
during tensioning of the pressure generator.

10. A nebulizer according to claim 1, further comprising
means for enabling a user to choose whether to receive an
acoustic signal, a vibratory signal or both types of signal
from the signal device.

11. A nebulizer for nebulizing a fluid, comprising a signal
device having means for generating at least one acoustic or
vibratory signal for user guidance, wherein the signal or
signals can be produced throughout an actual inhalation
process or at the end of an inhalation process, and wherein
the signal device comprises at least one ratchet element
which is moveable during a nebulizing process over a
latching means, thereby producing the signal.

12. The nebulizer according to claim 11, wherein the
latching means are formed on a holder of a pressure gen-
erator for a container with a fluid to be nebulized.

13. The nebulizer according to claim 11, wherein the
ratchet element is finger-shaped.

14. The nebulizer according to claim 11, wherein the
ratchet element is formed on an inner part of the nebulizer.

15. The nebulizer according to claim 11, wherein the
ratchet element is elastically biased towards the latching
means



