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Atomiser

The present invention concerns an atomiser having a container with a fluid, at least one
counter device for counting at least one of the operations of the atomiser and the number of
container inserted, and a housing part for at least one inserting and exchanging the container,
the housing part being mounted on or detachable from the atomiser for inserting and/or

exchanging the container.

An atomiser going by the trading name “Respimat™ in the form of an inhaler 1s known, as
represented by the basic principle of WO 91/14468 Al and the specific design of WO
97/12687 A1l (Figures 6a, 6b) as well as in Figures 1 and 2 of the attached drawing. The
atomiser has as a reservoir for an atomising fluid, an insertable, rigid container with an inner

bag with the fluid and a pressuriser with a drive spring for feeding and atomisation of the
fluid.

For the purpose of completeness of the disclosure of the present patent application, reference
1s made as a precaution to the full disclosure content of both WO 91/14468 Al and WO
97/12687 Al. Generally the disclosure there preferably relates to an atomiser with a spring
pressure of 5 to 200 MPa, preferably 10 to 100 MPa on the fluid, with for each stroke a fluid
volume delivery of between 10 and 50 ul, preferably between 10 and 20 ul, and most
preferably approximately 15 ul. Here the fluid is converted 1nto an aerosol the droplets of
which have an aerodynamic diameter of up to 20 um, preferably between 3 and 10 um. The
disclosure there further relates preferably to an atomiser with a cylinder-like form and a size
of approximately 9 cm to approximately 15 cm in length and approximately 2 cm to
approximately 5 cm in width and a nozzle jet fanning of between 20° and 160°, preferably
between 80° and 100°. These values also apply to the atomiser according to the theory of the

present invention as particularly preferred values.

Before use for the first time the known atomiser is opened by detaching a lower housing part
and the sealed container is inserted in the atomiser. Here the container is opened by a delivery
tube which when the container is inserted is introduced into the latter as far as the inner bag.

Then the lower housing part 1s pushed back on.
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By rotating the lower housing part of the atomiser the drive spring can be tensioned and fluid
can be sucked into a pressure chamber of the pressuriser. During tensioning the container is
displaced within the atomiser with a stroke motion into the housing lower part and when
tensioned for the first time the floor is pierced by a piercing element in the housing lower part
for aeration. Following manual operation of a locking element the fluid in the pressure
chamber 1s placed under pressure by the drive spring and without any propellant gas 1s

delivered via a nozzle into a mouthpiece as an aerosol.

The empty container, following opening of the atomiser, can be exchanged for a full container

and the atomiser can continue to be used.

DE 102 39 443 A1 and the corresponding US 2004/0094147 A1l disclose a blocking device
for a locking tensioning mechanism with spring-operated drive. The blocking device can be
used in particular for a high pressure atomiser according to WO 97/12687 A1l and after a
specified number of operations to block the further use of the atomiser in that the rotation of
two housing parts of the atomiser against each other 1s prevented, in particular through a

blocking element in the form of a spring.

DE 195 49 033 C1 and the corresponding US 6,149,054, which represent the starting point for
the present invention, disclose a mechanical counter for a dosing device for the dosing of
powder, liquid or gas substances. The dosing unit is used in particular for atomisation of a
medicine. The medicine is contained in a reservoir which 1s pushed into the dosing device.
The counter i1s arranged 1n the dosing unit such that 1t cannot be detached. The counter allows
counting of the number of dosings from each reservoir and the number of reservoirs that are
used with the dosing unit. A problem here 1s that if the counter states are not noted
misoperations may result such as the sucking in of air from an empty reservoir or use of more

reservolrs than are permitted.

DE 100 61 723 A1 discloses a counter for counting dosed releases of fluid, paste or solid
products and a device for the dosed release of such products. The counter works mechanically
and has two counting rings which are arranged coaxially to a longitudinal axis ot the counter.

The counter also comprises an axially displaceable switch element, which runs across a
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stationary curved surface in such a way that the axial displacement is converted into a rotatory
movement of a counting ring. The counter can be positioned in a detachable or non-detachable

manner on an aerosol container.

Some embodiments of the present invention may provide an atomiser that 1s simple to operate

and has improved safety 1n use.

An 1nitial aspect of the present invention is that the counter device or at least a first counter of
the counter device for counting the number of operations of the atomiser, 1s arranged on a
housing part of the atomiser that can be detached in order to insert and/or change the
container, wherein the atomiser is locked against further operation and/or against removal ot
the current container or insertion of a new container, if a certain number of operations of the
atomiser has been reached or exceeded. The locking under these conditions is in the following
also referred to as “first locked state”. The enforced locking of the atomiser on reaching or
exceeding a specified number of operations of the atomiser leads to simple operation and
improved safety in use, since the user, even if not noticing an optional display of the
previously performed or remaining operations of the atomiser, 1s protected from misoperation.
In particular, 1t 1s possible to prevent sucking in air from an empty or almost empty container

in an undesirable manner which can, in particular, lower the dosing accuracy.

The term “operation” of the atomiser can, with the present invention, generally include tiuid
withdrawal, fluid delivery, pressurisation, atomisation and/or tensioning of the atomiser or

any other manipulation of the atomiser associated with its use.

The term “locking” or “locked”, in the case of the present invention, covers in particular both
the blocking or prevention and the free running or disengagement of a drive train, of an
operation, or manipulation of an operating component or similar, in order for example to
block or prevent or disable an operation, tensioning of the atomiser, changing of the container,

detachment of the housing part or similar.

Of particular preference is that the container can only be mounted on the atomaiser, removed

from the atomiser and/or changed with the housing part and with the counter device or at least
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with the first counter. The inseparable connection between the container and the counter
device or the first counter provides a comprehensible registration of the operations of the
atomiser with the respective container. In particular, here the counter value cannot be reset or
deleted, thereby allowing later checking, for example by the user or a third party such as a

doctor.

According to a second, also independently achievable, aspect of the present invention, the
counter device 1s designed in such a way that the atomiser 1s locked against further operation
and/or against removal of the current container or insertion of a new container, if a certain
number of containers used and if necessary also a certain number of operations of the atomiser
with the current container have been reached or exceeded. The locking under these conditions
1s referred to in the following as the “second locked state”. The stated container counting and
locking leads to simple operation and improved safety in use, since use of the atomiser
beyond a specified, permitted number of containers is excluded without the user having to

take pay attention to a display of the number of containers already used or the like.

Particular preference is in the first or second locked state for a locking element, such as a
button, that 1s operated to trigger the delivery and/or atomisation of fluid, to be locked. This
may make intuitive use easier and may make it clear to the user in a simple manner that the

atomuiser 18 locked.

Alternatively or additionally, tensioning of a pressuriser or a drive spring of the atomiser 1n
the first or second locked state can be locked. This also may make clear to a user in a simple

manner that the atomiser is locked.

Alternatively or additionally removal of the housing part of the atomiser 1n the first or second
locked state can be locked. This in turn allows intuitive 1dentification of a locked state by a

USCT.

According to a third, also independently achievable aspect of the present invention the
container has an operating element of the counter device, so that the counter device can detect

a movement or position of the container associated with fluid withdrawal, tluid delivery,
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pressurisation and/or atomisation and count this as an operation of the atomiser. This may lead to
a particularly safe registration of operations of the atomiser and accordingly to safe counting.
This may be conducive to simple operation and improved safety in use, since misoperations or
operating errors, such as repeated operation of an operating element when the atomiser is not

tensioned or without withdrawal of fluid, are not detected and counted as operations of the

atomiser.

According to another aspect of the present invention, there is provided an atomiser for a fluid,
comprising: a container with the fluid, at least one counter device for cOunting'_ a number of
operations of the atomiser, and a housing part formed of a plurality of housing parts, a first one of
which is detachable from the atomiser for at least one of inserting and exchanging the container, a
pressure generator for pressurising the fluid from the container which is separate from the
container and is mounted in a second one of the housing parts, wherein the at least one counter
device comprises a counter for counting the number of operations of the atomiser, the counter
being adapted to lock the atomiser against further operation of the container if a predetermined

number of operations of the atomiser is reached or exceeded in a locked state, and wherein the

counter is only exchangeable or replaceable with the container.

According to yet another aspect of the present invention, there is provided an atomiser for a fluid,
comprising: a container with the fluid, a pressuriser for pressurising of the fluid that is separate
from the container, a counter device for counting a number of operations of the atoxﬁiser, and a
housing part detachable from the atomiser for at least one of inserting and exchanging the
container, wherein the counter device comprises a counter for counting the number of operations
of the atomiser, the counter being adapted to lock the atomiser against further operation of the
container if a predetermined number of operations of the atomiser is reached or exceeded in a first
locked state, and wherein the counter device is adapted to lock the atomiser against further
operation if a predetermined number of containers are used or a predetermined number of total

operations of the atomiser with the container is reached or exceeded in a second locked state,

wherein the counter device is mechanically driven by tensioning of the pressuriser, and wherein

the counter is only exchangeable or replaceable with the container.
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According to still another aspect of the present invention, there is provided an atomiser for a fluid,
comprising: a container with the fluid, at least one counter device for counting at least one of a
number of operations of the atomiser and a number of containers inserted, and a housing part
detachable from the atomiser for at least one of inserting and exchanging the container, wherein
the at least one counter device comprises a first counter for counting the number of operations of
the atomiser arranged on the housing part, the first counter being adapted to lock the atomiser
against at least one of further operation and removal of the container or insertion of a new
container if a predetermined number of operations of the atomiser is reached or exceeded in a first
locked state, wherein the at least one counter device comprises a second counter adapted to lock
the atomiser against further operation in a second locked state if a predetermined number of
containers are used, wherein the first and second counters are drivingly coupled, and wherein the

first counter is only exchangeable or replaceable with the container.

According to yet another aspect of the present invention, there is provided an atomiser for a fluid,
with a container with the fluid, with a counter device for counting the operations of the atomiser
and/or the number of containers inserted, with a housing part that is mountable on or is detachable
from the atomiser for inserting and/or exchanging the container, wherein the counter device or at
least one counter of the counter device for counting the operations of the atomiser is arranged on
the housing part and 1s for locking the atomiser against further operation and/or against removal of
the current container or insertion of a new container, if a predetermined number of operations of
the atomiser is reached or exceeded, also referred to as a first locked state, wherein the counter

device 1s for locking the atomiser against removal of the current container, if at least one of a

predetermined number of inserted containers and a predetermined number of operations of the
atomiser with the current container is reached or exceeded, also referred to as a second locked

state.

Further advantages, features, characteristics and aspects of the present invention arise from the

following description of preferred embodiments along with the drawings which show as follows:
Figure 1 a schematic cross-section of a known atomiser in the un-tensioned state:

Figure 2 a schematic cross-section, rotated by 90° compared with Figure 1, of the known atomiser

In the tensioned state;
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Figure 3 a schematic cross-section of an atomiser is proposed according to an initial embodiment
in the delivered state, wherein a lower housing part with a container is separate from a housing

upper part of the atomiser;

Figure 4 a schematic cross-section of the lower housing part with the container according to

Figure 3 in the delivered state with an additional protective cap;

Figure 5 a perspective view of the housing upper part according to Figure 3 diagonally from

below;

Figure 6 a schematic cross-section of the atomiser according to Figure 3 with the housing part

partially drawn back;

Figure 7 a schematic cross-section of the atomiser according to Figure 3 with the housing part

fully drawn back (in the tensioned state);

Figure 8 a schematic cross-section of an enlarged lower section of Figure 7 with the initial

tensioning;
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Figure 9a schematic cross-section according to Figure 8 with further tensioning;

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18

Figure 19

Figure 20

a schematic view of the lower end of the atomiser according to
Figure 7 with a first counter of a counting device of the atomiser
and with see-through lower housing part;

an enlargement of a section of Figure 7;

a schematic cross-section of a section of the atomiser according to
Figure 10 1n the first locked state;

a schematic view of the atomiser according to Figure 12 without
the lower housing part;

a schematic cross-section, rotated by 90° compared to Figure 7, ot
the atomiser with a second counter of a counting device;

a schematic side view of a housing upper part of the atomiser
according to Figure 14 with the second counter;

a schematic cross-section of a section of part of the second counter
according to Figure 15 in the unlocked state;

a cross-section of the second counter in the second locked state
corresponding to Figure 16;

a schematic view of a proposed atomiser according to a second
embodiment;

a schematic view of a proposed atomiser according to a third
embodiment in the assembled state;

a schematic cross-sectional view of a lower housing part of the
atomiser according to Figure 19 with a protective cap in the
delivered state;
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Figure 21

Figure 22

Figure 23

Figure 24

Figure 25

Figure 26

CA 02614517 2008-01-02
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Ny

a schematic cross-section of the atomiser according to Figure 19 in
the un-tensioned state;

an enlarged section of Figure 21;

a schematic cross-section of the atomiser according to Figure 19 1n
the tensioned state;

an enlarged section of Figure 23;

a schematic section of a first counter of an atomiser according to a
fourth embodiment in the unlocked state;

a section of the atomiser corresponding to Figure 25 in the first
locked state;

Figures 27 a-c schematic views of a counter device with a second counter of the

atomiser according to Figure 25 in various states;

Figures 28 a, b  schematic cross-sections of the second counter according to

Figure 29

Figure 30

Figure 31

Figure 32

Figure 33

Figure 27 in the unlocked state and in the second locked state;

a schematic cross-section of a section of a proposed atomiser
according to a fifth embodiment in the unlocked state;

a schematic cross-section of the proposed atomiser according to
Figure 29 in the first or second locked state;

a schematic view of part of a proposed atomiser according to a
sixth embodiment in the unlocked state;

a further view of the proposed atomiser according to Figure 31; and

a schematic cross-section of the proposed atomiser according to
Figure 31 in the first or second locked state.
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In the Figures for the same or similar parts the same references are used, with the
corresponding or comparable characteristics and advantages being arrived at even if a

repeated description 1s dispensed with.

Figures 1 and 2 show a known atomiser 1 for atomisation of a fluid 2, in particular a highly
efficacious pharmaceutical product or similar, in a schematic representation in the un-
tensioned state (Figure 1) and the tensioned state (Figure 2). The atomiser 1 1s 1n particular

designed as a portable inhaler and works preferably without propellant gas.

Upon atomisation of the fluid 2, preterably a hquid, in particular a therapeutic or
pharmaceutical product, an aerosol 1s formed which can be breathed in or inhaled by the user
(not shown). Normally inhalation takes place at least once per day, in particular several times

per day, preferably at defined time intervals, according to the illness of the user (patient).

The known atomiser 1 has an insertable and preferably exchangeable container 3 with the
fluid 2. The container 3 thus forms a reservoir for the fluid 2 to be atomised. The container 3
preferably contains a sufficient quantity of fluid 2 or active substance, in order for example to
provide up to 200 dosing units, therefore by way of example up to 200 atomisations or
applications. A typical container 3, as disclosed in WO 96/06011 A1, holds a volume of
approximately 2 to 10 ml.

The container 3 has an essentially cylindrical or cartridge-like design and, when the atomiser

] has been opened, can be inserted in this and if necessary exchanged from below. It
preferably has a rigid design, in particular wherein the fluid 2 is held in a collapsible bag 4 in

the container 3.

The atomiser 1 also has a pressuriser 5 for delivery and atomisation of the fluid 2, 1n particular
in each case in a defined, if necessary adjustable, dosing quantity. The pressuriser 5 has in
particular a holder 6 for the container 3, a drive spring 7, shown only in part, that is assigned
to it with a manually operated locking element 8 for unlocking, a delivery tube 9 with a non
return valve 10, a pressure chamber 11 and a discharge nozzle 12 in the vicinity of a

mouthpiece 13. The container 3 is secured in the atomiser 1 via the holder 6 so that the
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delivery tube 9 inserts into the container 3. The holder 6 is preferably designed in such a way

that the container 3 can be exchanged.

When the drive spring 7 is axially tensioned (tensioning stroke) the holder 6 with the
container 3 and the delivery tube 9 in the illustrations is displaced downwards and fluid 2 1s
sucked out of the container 3 into the pressure chamber 11 of the pressuriser 5 via the non-

return valve 10.

With the subsequent unlocking (atomisation stroke) of the drive spring 7 following operation
of the locking element 8 the fluid 2 is placed under pressure in the pressure chamber 11, in
that the delivery tube 9 with its now closed non-return valve 10 is moved back upwards again
by the drive spring 7 and now serves as plunger. This pressure propels the fluid 2 through the
discharge nozzle 12, by means of which it is atomised into an aerosol 14, as shown in Figure
1. The droplet size of the particles for a device of the Respimat type has already been
described at the beginning.

A user, not shown, can inhale the aerosol 14, wherein air can be sucked in via at least one air

vent 15 into the mouthpiece 13.

The atomiser 1 has a housing upper part 16 and an inner part 17 (Figure 2) that rotates 1n
relation thereto with an upper part 17a and a lower part 17b (Figure 1), wherein on the inner
part 17 and in particular manually operating housing part 18 is secured preferably by means of

a holding element 19 in a detachable fashion, in particular by pushing it on. For insertion

and/or exchanging of the container 3 the housing part 18 can be detached from the atomiser 1.

The housing part 18 can be rotated against the housing upper part 16, wherein it takes with 1t
the lower part 17b of the inner part 17 in the illustration. In this way the drive spring 7 1s
tensioned via a gear (not shown) that operates on the holder 6 in the axial direction. With the
tensioning the container 3 is moved axially downwards until the container 3 has adopted an
end position shown in Figure 2. In this state the drive spring 7 is tensioned. During the

atomisation process (atomisation stroke) the container 3 is moved back from the drive spring
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7 into 1ts starting position. The container 3 therefore performs a linear or stroke movement

during the tensioning process and during the atomisation process.

The housing part 18 preferably forms a cap-like housing lower part and surrounds or overlaps
1f necessary a lower free end area of the container 3. When the drive spring 7 1s tensioned the
container 3 moves with its end area (further) into the housing part 18 or to the front end of
this, wherein an axially working spring 20 arranged in the housing part 18 comes up against
the container floor 21 and the container 3 or a seal in its base 1s pierced with a piercing

element 22 during the initial contact for aeration.

The atomiser 1 has a counter device 23, which counts operations of the atomiser 1, preferably
by registering the rotations of the housing part 18 or inner part 17 in relation to the housing

upper part 16.

In the following, the design and the method of working of preferred embodiments of the
atomiser proposed are explained in more detail, with references being made to the other
figures but only essential differences compared to the atomiser 1 according to Figures 1 and 2
being emphasised. The statements concerning Figures 1 and 2 therefore apply accordingly or
in addition. Furthermore, any desired combination of characteristics of the atomiser 1
according to Figures 1 and 2 and the atomiser | according to the embodiments described 1n

the following or between these 1s possible.

Figures 3 to 17 show a proposed atomiser 1 according to a first embodiment ot the present
invention. Figure 3 shows an atomiser 1 in a schematic cross-section in the delivered state.
The housing upper part 16 with the pressuriser 5 and other parts of the atomiser 1 is preterably

separate from the housing part 18 with the container 3 1n the delivered state.

Figure 4 shows a schematic cross-section of the housing part 18 with the container 3 1n the
delivered state, wherein the opening of the housing part 18 with the container 3 1s covered by
a protective cap 24 that can be removed for assembly purposes. The protective cap 24
supports the container 3 which is still sealed in its delivered state at its free end, which at the

time of assembly is introduced into the housing upper part 16 or inner part 17. At its base side
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the container 3 in this state 1s axially moved away from the piercing element 22, and thus
further also sealed on the floor side. The container 3 preferably cannot be separated from the
hosing part 18, but can only be exchanged with the housing part 18, in that the container 3

following initial insertion in the atomiser 1 can generally be changed or exchanged again.

Figure 5 shows the housing upper part 16 of the atomiser 1 in the delivered state, thus without

the housing part 18 and without the container 3.

In order to insert the container 3 1n the atomiser 1 of the housing upper part 16 the housing
part 18 with the container 3 i1s pushed onto the housing upper part 16 in the tensioned state -
thus with the tensioned pressuriser 5 or tensioned drive spring 7. Figure 6 shows the state of

the 1nitial shide-on.

Optionally, coding 1s provided so that only the right or permitted housing part 18, in particular
only with the permitted container 3 or the permitted fluid 2 in the container 3, can be
positioned on or coupled to the housing upper part 16 in this way. For optional coding in the
example shown at the free end of the housing upper part 16 a first coding element 25 (see also
Figure 5) 1s arranged, which for example forms a radial nose with a certain circumferential
width extending radially to a certain circumferential position. The first coding element 25 fits
a complementary second coding element 26, in particular a complementary axial groove 1n the
housing part 18, so that the housing part 18 can only be mounted on or slid onto the housing
upper part 16 if the coding is correct, as shown in Figure 6. The “interrogation” of the coding
preferably takes place before the delivery tube 9 or another delivery element opens the

container 3, in particular pierces a seal of the container 3.

With the further mounting or sliding of the housing part 18 on the housing upper part 16 the
delivery tube 9 initially pierces the seal 27 and breaks through an optional subsequent septum
28, as shown 1n Figure 7, which shows the atomiser 1 with the fully mounted housing part 18

in a schematic cross-section.

In the course of the mounting or sliding-on, the head of the container 3 1s gripped with the

holder 6 — in particular, in a clamped latched and/or detachable manner. Since the housing
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part 18 sits on the housing upper part 16 in the clamped state, in which the holder 6 that can
move 1n a stroke-like or linear fashion into the housing upper part 16 is in a bottom position
shown 1n Figure 7, 1t 1s ensured that the container 3 comes into contact with the holder 6 and
where necessary — its floor 1s pushed against the piercing element 22 and is thereby pierced
for aeration. Preferably, in doing so a connection 1s established between the for example pot-
or beaker-like piercing element 22 and the container 3 such that in the subsequent linear or
axial or stroke-like movements of the container 3 (together with the holder 6) for
pressurisation, fluid withdrawal and or fluid delivery the piercing element 22 remains in
contact with the container 3 or the container floor 21, and theretore foilows the linear or axial

movement of the container 3.

The partial schematic cross-section according to Figure 8 shows the atomiser 1 in the area of
the container floor 21 and the free end of the housing part 18 at the time of initial tensioning.
The container 3 is therefore still essentially in its upper axial end position in the illustration
according to Figure 8. The piercing element in the example shown is in particular indirectly
held via the connection element 29, in particular in a latched or clamped fashion by an adapter
30 arranged on the container 3, so that the piercing element 22 remains constantly in contact
with the container floor 21 or keeps a corresponding air vent in the container floor 21 open.
As a result of this aeration the bag 4 in the container 3 can collapse when fluid 1s withdrawn

without a vacuum building up in the container 3.

The adapter 30 is preferably made from plastic and is in particular mounted in a non
detachable fashion on the container 3, in particular being clamped, glued or moulded thereto,
or cast onto it. Basically the adapter 30 can be integral with the container 3 or be tormed by
the latter itself. The adapter 30 1s preferably made from a material that i1s also suitable tor the

following functions that have still to be explained, in particular plastic.

The counter device 23 is designed for counting the operations of the atomiser 1 and/or the
number of containers 3 inserted — preferably both. In particular, the counter device 23 has a

first counter 31 for counting operations of the atomiser 1, as indicated by way example in
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Figure 8, and a second counter 32 for counting the number of containers 3 inserted or used, as

indicated by way of example 1n Figure 5.

When counting the operations of the atomiser 1 in particular each withdrawal of fluid 2 from
the container 3, each tensioning of the pressuriser 5 or the drive spring 7 or each atomisation
i1s registered and counted as an operation of the atomiser 1. In particular therefore a fluid
withdrawal, fluid delivery, pressurisation and/or atomisation 1s registered and counted as an
operation. Basically, however, it 1s also possible to register and count any other operation of
the atomiser 1. In the following the counting of operations of the atomiser 1 1s also referred to

as “operations counting” for short.

Particular preference 1s for operations counting to take place preferably by the linear, axial
and/or stroke-like movement or position of the container 3 or any other part of the atomiser 1,
such as the holder 6 or the delivery tube 9 being registered. Registration of the movement or
position for operations counting is 1n particular understood to mean at least the movement in
one direction and/or the leaving or arrival at, at least, an end position being registered and

counted as an operation of the atomiser 1.

The greatest preference with the proposed atomiser 1 1s for the tensioning stroke, the
atomisation stroke or the reaching or leaving of the end position of the container 3 with the
tensioned pressuriser S or tensioned drive spring 7 — thus the lower end position in the Figures
— to be registered and counted as an operation of the atomiser 1. This results in different

advantages.

The counter device 23 registers the movement of the container 3 in a preferably mechanical
fashion. In particular, the counter device 23 altogether works purely mechanically. However,
basically an optical, electrical, inductive, capacitive and/or other contact-iree registration of

the movement of the container 3 1s possible.

With mechanical movement registration it is advantageous to register and count the tensioning
stroke or the reaching of said end position in the tensioned state. The necessary mechanical

work for mechanical registration and driving of the counter device 23 or at least the first
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counter 31 must then only be provided during the tensioning. This can be achieved, since the
tensioning preferably takes place manually. Accordingly during the atomisation or tension
release process — thus the pressurisation and atomisation through the force of the drive spring

7 — no mechanical work 1s used for counting so that the spring energy can be used exclusively

for achieving optimum atomisation.

[f on the other hand the atomisation stroke or the leaving of said end position is registered in
the tensioned state, this has the advantage that the actual atomisation process 1s counted as an

operation of the atomiser 1.

In the following, using the first embodiment, just the registration of the tensioning stroke 1s
explained further. Basically, however, any other registration and counting 1s possible, in

particular also the registration of the atomisation stroke or the reaching or leaving ot the end

position.

The proposed atomiser 1 is tensioned according to the embodiment shown in Figure 1 and
Figure 2 by the housing part 18 being rotated against the housing upper part 16, wherein the
drive spring 7 is tensioned in the axial direction via a gear (not shown) that acts upon the
holder 6 and the container 3 in the course of the tensioning moves from its (upper) end
position in the un-tensioned state to its (lower) end position in the tensioned state in a linear or
stroke-like fashion together with the holder 6 and the delivery tube 9 into the housing part 18.
In the illustration according to Figure 8 the container 3 at the start of the tensioning movement

is therefore still in or relatively close to its upper end position in the un-tensioned state.

In the example shown the adapter 30 is preferably mounted on the container 3 in such a way
that it cannot rotate and is provided with the preferably rotating connecting element 29, which
for its part has at least one preferably arm-like operating element 33. The operating element
33 transmits the linear movement to the first counter 31, in particular to a first counting ring

34 of the first counter 31. In Figure 8 a second counting ring 35 of the counter 31 1s shown.

The coupling of the two counting rings 34 and 35 is explained further by means of Figure 10.
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The connecting element 29 or the operating element 33 is deflected via a suitable guide, in
particular a sliding block guide, by which at least one guide surface 36 inclined to the
direction of movement of the container 3 is signified, such that the linear or axial tensioning
movement of the container 3 is converted into a rotatory movement of the connecting element
29, operating element 33 and/or at least first counting ring 34, so that the first counting ring 34

for each tensioning stroke is turned further by one increment or one counter step.

Figure 9 shows how the connecting element 29 or the at least one operating element 33 in the
course of the further tensioning movement engages further in the first counting ring 34 and 1s
rotated on the basis of the sliding block guide. In particular an enforced guidance is envisaged,

so that for each tensioning the first counting ring 1 is forced to rotate further by one counter

step.

As already explained, instead of the tensioning movement, however, the atomisation stroke of
the container 3 can be registered during the pressurisation and atomisation. The registration
can take place by a corresponding or similar mechanism. In particular the sliding block guide
or another forcible guide converts the outward movement into a rotatory movement for the

first counting ring 34.

The sliding block guide is preferably designed in such a way that the container 3 cannot be
detached from the housing part 18, but is at least movable essentially in a stroke-like fashion
only, where this is necessary for the tensioning and atomisation strokes when using the

atomiser 1.

The schematic view according to Figure 10 shows a possible coupling between the first
counting ring 34 and the second counting ring 35. In the example shown the first counter 31
has a transport arm 37, which is carried with it by the first counting ring 34 and when it

reaches a certain counting position is deflected via a ramp 38 and for example an operating
nose 39 on the housing side in such a way that its front end engages in the second counting
ring 35 at the front end or in another manner. The second counting ring 35 is then further

rotated along with the first counting ring 34 by one increment or one counter step. Then the
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second counting ring 1s decoupled so that the first counting ring 34 can count a defined

number of counter steps without turning with it the second counting ring 33.

In order to guard against unintentional rotation of counting rings 34 and 35, catches, detent
pawls or similar which are not shown can be provided. In particular, with regard to the
realization possibilities and further considerations on the design of the first and/or second

counters 31, 32 reference 1s also made to DE 100 61 723 Al.

By preference, numbers or other symbols on the counting rings 34 and 35 and an assigned, not

expressly shown window, 1n the housing part 18 or similar constitute a display device 40.

The first counter 31 1s used for operations counting. It can preferably be reset or set or be

adjusted by a user. Rather, it 1s provided that the first counter 31 is supplied in a preset state.

Particularly preferable 1s for the first counter 31 to be preset so that at the time of the tirst use
initially a number of strokes (tensioning movements and tenston release movements) can be
performed in order to fill the atomiser 1, in particular the delivery tube 9, the pressure
chamber 11 and similar completely with the fluid 2 before first use. These so-called priming

strokes are preferably not counted by the counter 31 or indicated by the display device 40.

If required the first counter 31 or the display device 40 can be designed in such a way that the
number of operations of the atomiser 1 already performed (in particular without priming

strokes) or the number of operations of the atomiser 1 that are still available are displayed to

the user.

The counter device 23 or at least the first counter 31 1s preferably designed 1n such a way that
the atomiser 1 is locked against further operation and/or against removal ot the current

container 3 or insertion of a new container 3, if a certain number of operations of the atomiser
1 is reached or exceeded. The locking under these conditions — thus if no further operation
with the current container 3 should be permitted — is referred to for short as the “first locked

state”.
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For locking in the first locked state the proposed atomiser 1 preferably has an operating lock.
Figure 7 and the enlargement of a section of Figure 7 according to Figure 11 show a preferred
embodiment. The operating lock has a lock part 41 which 1n the unlocked state shown does
not block a manual operation of the locking element 8 for releasing tension in the drive spring
7 — thus a triggering of a pressurisation and atomisation stroke. Rather, 1n this state the
preferably key-shaped locking element 8 can be pressed by the user in the atomiser 1 — in
particular diagonally to the longitudinal or movement axis of the container 3 — wherein a
projection or extension 42 on a circular section on the side opposite the locking element 8 1s

engaged in a corresponding recess 43 of the lock part 41.

The lock part 41 1s pre-tensioned downwards by a spring 44 1n the 1llustrations and 1s guided
by a control part 45, that can be slid longitudinally or axially in the housing part 18, and 1s
held against the force of the spring 44 in the unblocked or locked state in the position shown

in Figures 7 and 11, in which the projection 42 can engage in the recess 43.

The control part 45 engages with the first counter 31, in particular the second counting ring
35, in such a way that when the number of permitted operations is reached or exceeded the
first locked state 1s brought about, in which the control part 45 1s released for an axial
downward movement. As a result of the force of the spring 44 the lock part 41 1s
correspondingly displaced axially — in the example shown downwards - (see Figure 12), so
that 1n this locked state, the lock part 8 with the projection 42 can no longer engage 1n the
recess 43. This blocks any operation of the locking element 8 and thus prevents unlocking of
the drive spring 7 or the holder 6. The atomiser 1 is therefore blocked 1n the tensioned state if

1t reaches or exceeds a defined number of permitted operations.

Then the housing part 18 along with the container 3 can be detached from the housing upper
part 16 and exchanged. Particular preference is for the container 3 only to be changeable or
replaceable with the counting device 23 or at least with the first counter 3. In the example
shown this is achieved by at least the first counter 31 being arranged 1n the housing part 18

preferably in a non-detachable manner, in particular in a front or far end area of the housing
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part 18. Furthermore, the container 3 preferably cannot be detached from the housing part 18

or the first counter 31.

Figures 3 and 6 show the lock part 41 in the pushed down and locked state on the housing
upper part 18. Only atter tull mounting of a new housing part 18 with a new, full container 3,
and a new first counter 31 1s the lock part 41 displaced against the force of the spring into the
unlocked, upper position again, as shown in Figures 7 and 11. Only in this state can the
atomiser 1, in particular the locking element 8, be operated again, and the atomiser 1 thus

have the tension released and be used once more.

The schematic representation of the atomiser 1 without housing part 18 according to Figure 13
shows a possible coupling of the control part 45 with the first counter 31 or the second
counting ring 35. A section 46 of the control part 45 shown in Figure 12 rests at its front or
crown or axially against the second counting ring 35. When the permitted number of
operations 1s reached or exceeded the operational lock takes place in that a, for example,
ramp-shaped recess 47 1s tormed on the second counting ring 35 so that the control part 45 in
the rotational position shown in Figure 13 engages the second counting ring 35 in the recess
47 and 1s thereby displaced axially downwards. Accordingly, the lock part 41 then displaces

downwards 1nto the locking position of the locking element 8 shown in Figure 12.

Selt-evidently to create the operational lock other design solutions are also possible.
Furthermore, the operational lock illustrated can also be realised independently of the

1lustrated counter device 23, in particular also for other atomisers, dispensers or dosing

devices.

Alternatively or additionally the housing part 18, which can be rotated for fluid withdrawal,
fluid delivery, pressurisation and/or atomisation or for tensioning the drive spring 7 in one

direction of rotation, can be locked in the first locked state against rotation for tensioning.

[t 1s, however, also possible for the atomiser 1 to be used with a single container 3. In this case
it can be envisaged that the housing part 18 after the initial complete mounting on the housing

upper part 16 can no longer be detached. Accordingly the container 3 cannot be changed.
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Thus an exchange of the first counter 31 1s also unnecessary. Furthermore, the second counter

32 can also be dispensed with.

Figure 14 shows the proposed atomiser 1 in a schematic cross-section rotated through 90°
compared with Figure 7. The second counter 32 is shown schematically here. In the example
shown the second counter 32 preferably has a threaded spindle 48 with an assigned rider 49.
The threaded spindle 48 can preferably be driven or rotated by the first counter 31 so that the
rider 49 1s displaced along the threaded spindle 48 according to the counted operations. The

position of the rider 49 then represents a measure of the counter value.

Basically the second counter 32 can count the total — thus with several containers 3 —
operations of the atomiser 1 performed or still possible. Since with each container 3 only a
certain number of operations is permitted and, on the basis of the operational lock explained
above, once the defined number has been reached or exceeded, is possible, the position of the

rider 49 1s also a measure of the number of containers 3 used or that can still be used.

Basically, with the present invention the total number of operations already performed or
remaining with the atomiser 1 or the number of containers 3 used or still permitted can be
used and understood synonymously. In each case, therefore, forward or backward counting 1s

possible as desired.

In the case of container counting — thus the counting of the number of containers 3 already
used or which it still 1s permitted to use — the second counter 32 1s however, according to a
particularly preferred design variant, not coupled in a linear fashion with the operational
counting, thus the first counter 31. Rather, the container counting or the driving of the second
counter 32 or the threaded spindle 48 is not linear but is such that only some of the remaining
permissible operations, for example the last ten permissible operations, with the current
container 3 lead to the driving of the threaded spindle and thus to container counting. This can
be achieved by the appropriate arrangement of cams or other latching elements on the first
counter 31, in order to allow the preferred non-linear, in particular quasi-discontinuous
container counting. Other solutions are also possible here, however. For example, container

counting can take place at the very start of use of a newly inserted container 3.
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The optional second counter 32 1s preferably driven by the first counter 31. However, 1t 1s
basically also possible for the container counting to be performed fully independently of the
operations counting. In this case, the second counter 32 is preferably driven or operated fully
independently of the first counter 31, for example when the container 3 1s inserted, the

container 3 floor 1s pierced, the housing part 18 is fitted, or similar.

The second counter 32 is preferably arranged on the atomiser 1 or housing upper part 16 in a
non-detachable fashion. Particular preference is for both counters 31 and 32 to be separable
from each other, wherein for operations counting the first counter 31 can 1n each case be
exchanged with the container 3 or — according to an alternative that is not described further —
reset. In the latter case the first locked state can be cancelled by removing the housing part 18
and changing the container 3 and the first counter 31 can for example be reset to the initial
setting. In this case the container 3 is detachable from the first counter 31 and preferably also

from the housing part 18 to allow exchange.

The preferred arrangement of the second counter 32 on the housing upper part 16 or in a non-
detachable fashion on the atomiser 1 ensures that the total number of operations already
performed or the number of operations still possible of the atomiser 1 and/or the number of
containers 3 used or that can still be used — including when the containers 3, the housing part
18 or similar are exchanged — remain available and in particular cannot be manipulated by a

USCT.

The counter device 23 or the second counter 32 is preferably designed so that the atomiser 1 1s
locked against further operation and/or against removal of the current container 3 or the
insertion of a new container 3, if a certain number of containers 3 used and if necessary also a
certain number of operations of the atomiser 1 with the current container 3 are reached or

exceeded. The locking under these conditions is referred to as “second locked state™ for short.

From the above explanations it can be seen that instead of the criterion that a certain number
of containers 3 inserted is reached or exceeded, the number of containers 3 that can still be

used can also be assessed. In this case, the locking takes place, if no further containers are
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permitted to be used, if applicable again only after the defined number of permitted operations

of the atomiser 1 with the current container 3 has been reached or exceeded.

Alternatively or additionally, the total number of operations of the atomiser 1 with several
containers 3 can be used accordingly and applied as a criterion as can be seen from the above

explanations.

In the second locked state a container locking or an atomiser locking takes place which can no
longer be reversed. In the following a preferred embodiment of the atomiser locking 1s

explained in more detail using Figures 15 to 17.

Figure 15 shows a schematic side view of the housing upper part, cut away 1n part for
tlustration purposes, with the second counter 32, wherein the threaded spindle 48 and the
rider 49 are concealed. In the housing upper part 16 a blocking element 50 is arranged, in

particular 1n the form of a retaining spring.

The cut-away cross-sectional drawing of Figure 16 shows that the retaining spring in the
unlocked state sits in a recess in the inner part 17, without the rotation of the inner part 17
relative to the housing upper part 16 when the atomiser 1 1s tensioned being blocked. In
particular in the unblocked state shown the retaining spring is held by the housing upper part

16 or an undercut on the inner part 17 1n the recess in the inner part 17.

Figure 16 also shows that an axially adjustable actuator 51 1s assigned to the blocking element

50 or the retaining spring and extends as far as the second counter 32 or the threaded spindie

48.

The actuator 51 is axially displaceable by the rider 49 for atomiser locking and in the
1llustration according to Figure 17 has already been displaced axially upwards by the rider 49.
This displacement leads to the blocking element 50 blocking the relative rotation of the
housing upper part 16 and inner part 17. In particular the blocking takes place in the example
shown through the retaining spring that has been displaced axially upwards rebounding and
engaging in a corresponding recess in the housing upper part, so that a preterably

undetachable blocking or locking 1n the second locked state occurs.
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The second locked state prevents the atomiser 1 from being used beyond 1ts permitted usage
period. Preferably in the second locked state a rotation of the inner part 17 and thus also the

housing part 18 for tensioning the atomiser 1 or its drive spring 7 1s blocked.

Alternatively or additionally, 1n the first or second locked state the detachment of the housing
part 18 from the atomiser 1 and/or the operation of the locking element 8 or other operation of

the atomiser 1 can also be locked.

In the first embodiment the second counter 32 does not have a display of the counter value or
the position of the rider 49. However, 1f this is needed it can be achieved without any

problem.

In the following, further preferred embodiments of the proposed atomiser 1 are explained in
more detail, wherein, however, only the essential differences compared with the atomiser 1
according to Figures 1 and 2 and compared with the atomiser 1 according to the first
embodiment are emphasised. The statements made so far, therefore, apply accordingly or in

addition.

Figure 18 shows a schematic view of a proposed atomiser 1 according to a second
embodiment. The housing part 18 1s shown 1n a see-through manner for 1llustration purposes.
With the second embodiment also the counter device 23 1s envisaged and 1n particular in turn
arranged — at least with a first counter 31 — in the housing part 18 or on another detachable

housing part of the atomiser 1.

With the second embodiment the housing part is for axial detachment (preferably also of the
container 3) rotatable in the opposite direction to the direction of rotation for tensioning the
atomiser 1 or the drive spring 7 in a release direction. In particular the rotation in the release
direction is only possible with the atomiser 1 tensioned. On the housing part 18 and/or on the
atomiser 1 a sliding surface 52, 53 inclined to the axis of rotation (longitudinal axis) of the
atomiser 1 or the direction of movement of the container 3 is arranged or formed. When the
housing part 18 is rotated in the release direction according to the principle of inclined planes

an axial release of the housing part 18 and preferably the container 3 from the atomiser 1 or
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the housing upper part 16 takes place. Accordingly the release may be simplified

substantially.

In the example shown the sliding surface 52 1s formed by the diagonally cut end of the
housing part 18. A complementing inclined sliding surface 353 1s formed by an adapter 54,
which when the housing part 18 i1s detached from the atomiser 1 remains on the housing upper
part 16 or inner part 17. For axial detachment the housing part 18 can also be rotated relative

to the adapter 54 and can thereby be forcibly moved back axially from the adapter 54.

In the course, or for the purpose, of detaching the housing part 18 from the atomiser 1 or
housing upper part 16 the holding element 19, which 1s not shown in Figure 18, must

preferably be manually operated or depressed.

The axial detachment, as explained above, of the housing part 18 and preferably the container
3 through the principle of inclined planes or through the rotation in the release direction — and
thus against the tensioning direction — can 1f necessary also be performed independently of the
proposed counting or counter device 23 in such an atomiser 1 or in other atomisers,

dispensers, dosing devices or similar.

Figure 19 shows a proposed atomiser 1 according to a third embodiment. The housing part 18

1s shown 1n a see-through manner for illustration purposes.

With the third embodiment the atomisation of fluid 2 preferably takes place as in the first and
second embodiment exclusively through the force of the drive spring 7. In contrast to the first
or second embodiment, however, the drive spring 7 in the third embodiment 1s arranged in the
detachable housing part 18 and can therefore be detached with the housing part 18 from the

atomiser 1 or the housing upper part 16.

Figure 20 shows a schematic cross-section of the housing part 18 with the drive spring 7 and
the container 3 in the preferred delivered state, namely separate from the housing upper part
16, 1n particular with a protective cap 24 according to the first embodiment in accordance with
Figure 4. In the housing part 18 a beaker-like seat 1s preferably arranged for the container 3. In

the example shown the drive spring 7 is supported on the one side by the seat and on the
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other, in the example shown, by the floor of the housing part 18. The spring 20 and the
piercing element 22 correspond in the third embodiment at least in essence to the design

according to Figures 1 and 2.

[n the delivered state the drive spring 7 is not tensioned. Following removal of the protective
cap 24 the housing part 18 can be mounted on or slid onto the housing upper part 16, wherein
the container 3 — as with the first and second embodiment — 1s pierced or opened by the
delivery tube 9 and brought into contact with the holder 6. The schematic cross-section
according to Figure 21 shows this state, thus the un-tensioned atomiser 1 with inserted and

opened container 3.

In the third embodiment the holder 6 is preferably extended in a sleeve-like manner to the free

end of the housing upper part 16 or to the inlet opening for the holder 3, in particular beyond

the delivery tube 9. This offers a number of advantages.
The delivery tube 9 is protected by the sleeve-like extension against damage.

The sleeve-like extension leads to better guidance of the container 3 when coupling to the

holder 6.

The sleeve-like extension 1s adapted to the seat in the housing part 18 so that good mutual

guidance 1s achieved. Thus, in particular during tensioning a possible tilting of the container 3

1s at least minimised.

Following insertion of the container 3 when tensioning for the first time the piercing on the

floor side takes place by the piercing element 22 in the manner already explained previously,

in order to aerate the container 3 accordingly.

In the third embodiment the counter device 23 or the functionality is preferably at least
essentially designed to correspond to the first embodiment. The difference is, however, that
the first counter 31 is preferably not arranged in the area of the lower end of the housing part
18, but 1n the housing part 18 in the area of the middle of the atomiser 1 or adjacent to the

opening of the housing part 18 for accommodating the container 3. The holder 3 and the drive
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spring 7 are preferably coaxially surrounded by the first counter 3 or the counting rings 34,

3.

The counting, locking or blocking functions correspond preferably to those of the first
embodiment. However, the counter device 23 with its two counters 31 and 32 is only provided
as an option. If necessary the counter device 23 can therefore be dispensed with or provided
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