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Claim
1. A propellant-free inhaler, having a storage chamber for a
powdered medicinal substance to be inhaled, and a manually
operable metering device for receiving from the storage chamber a
given dose of the medicinal substance for the particular inhalation
process in at teast one metering chamber, and having a lateral
mouth piece for active breathing in, which has an air channel for
distributing the particular dose of medicinal substance in the air
stream, a trigger-operated pump arrangement is provided, having a
manually presettable tensioning device and mechanical switching
means, arranged to respond to the low pressure produced by
breathing in ang to actuate the tensioning device, producing a
stream of foreign air which blows out the filled metering chamber,

dispersing the substance.
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(54) Bezeichnung: TREIBGASFREIES INHALAT
(57) Abstract

A propeller-gas-free inhalator has a reservoir (6) for a powdery substance to
be inhalated and a dosing device (8) manually operated by means of a push-button
with a dose chamber (7) that receives a predetermined dose of the powdery sub-
stance. The inhalator further has a lateral mouthpiece (11) for actively breathing-
in, with an air channel (9) in which each dose of the powdery substance is distribut-
ed in the air stream. In order to obtain a highly reproducible dose, the expulsion of
a high proportion of this dose from the inhalator, and a reproducible dispersion of
the medical substance, a triggerable pump (12, 19, 20) can be manually pre-
charged before starting inhalation and can be triggered in synchronism with the re-
spiration, generating a foreign air stream that disperses the dosed substance.

(57) Zusammenfassung

Die Erfindung bezieht sich auf ein treibgasfreies Inhialationsgerit, das einen
Vorratsraum (6) fiir eine zu inhalierende pulverférmige Substanz besitzt, dem eine
per Knopf manuell betdtigbare Dosiereinrichtung (8) mit einer Dosierkammer (7)
zur Aufnahme einer vorgegebenen Dosis der pulverférmigen Substanz zugeordnet
ist. Das Geriit weist ferner in seitliches Mundstiick (11) zum aktiven Einatmen auf,
welches einen Luftkanal (9) zur Verteilung der jeweiligen Dosis der pulverfdrmi-
gen Substanz im Luftstrom besitzt. Um zu erreichen, daB die bereitgestellte Dosis
in hohem MaBe reproduzierbar ist, ein hoher Anteil dieser Dosis das Inhalations-
geriit verldRt und eine reproduzierbare Dispergierung der medizinischen Substanz
erreicht wird, ist eine triggerbare Pumpe (12. 19, 20) vorgesehen, die per Knopf (1,
42) manuell vor dem Inhalationsvorgang vorspannbar ist, und die atemzugsyn-
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Propellant-free Inhaler with Foreign Air Current

Specification

The invention relates to a propellant-free inhaler
having a storage chamber for a powdered medicinal
substance to be inhaled and associated therewith a
manually operable metering device for receiving a given
dose of the medicinal substance for the particular
inhalation process in at least one metering chamber, and
with a lateral mouth piece for actively breathing in,
which has an air channel for distributing the particular
dose of medicinal substance in the air stream.

An inhaler of thig kind is known from DE 35 35 561 Al.

In this known inhaler, underneath the storage container
and parallel to the mouth piece is a charging valve
which has recesses (metering chambers) for measuring out
the medicinal substance. When the recesses are turned
towards the storage container they are automatically
filled. If as a result of a 180° rotation of the
charging valve the filled recess is turned towards the
air chamber of the mouth piece, the dose of powder falls
out of the recess into a cavity in the air channel, as a
result of gravity, aided by a jogging mechanism, and
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from there is inhaled into the patient's lungs by active
breathing in. The air channel has a constricted area
which is intended to promote the mixing of the air with
the medicinal substance by turbulence, ie. forming an

aerosol.

Thus, in this device, the aerosol is produced by active
breathing in, in such a way that the air breathed in by
the user is passed cover the powder and picks it up as it
goes along.

.. The known irhaler has two serious disadvantages. On the
one hand the dose to be inhaled is not sufficiently
reproducible. On the other hand the air stream which is
produced by actively breathing in is incapable of
bringing the entire dose out of the device and
dispersing the medicinal substance in the air stream, in
spite of the assisting action of the constriction in the
air channel. It should be taken into account that,
depending on the type of powder to be inhaled, it should
typically have a particle size of only about 5 um in
order to reach the site of action in the bronchial
tubes. However, powders with such a fine particle size
have a tendency to clump together on storage, so that

‘ when the inhaler is used and the powder is not
thoroughly broken up, as is the case when it is simply
breathed in, at least some of the powder is inhaled in
the form of clumps with a larger diameter than that of
the primary particles. These clumps do not arrive at
the site of activity in the bronchial tubes, with the
result that there is a considerable metering error which
is unacceptable when powerful drugs are being

administered.
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The aim of the invention, starting from the propeliant-free inhaler
described hereinbefore, is to construct this inhaler in such a way
that the dose provided is highly reproducible, a high proportion of
this dose leaves the inhaler and the medicinal substance is

reproducibly dispersed.

The solution to this problem is achieved according to the invention
by providing a trigger-operated pumping arrangement, having a
manually presettable tensioning device and mechanical switching
means arranged to respond to the low pressure produced by
breathing in and actuate the tensioning device, thereby producing a
foreign air current which blows out the filled metering chamber,

dispersing the substance.

The inhaler according to the invention operates with a metered,
automatically triggered foreign air current which is synchronous
with the breathing. The blast of compressed air blows the given
dose of the medicinal substance to be inhaled right out of the
metering chamber into the air channel. The dose is therefore
constant to a high degree from one inhalation process to the next.
The blast of compressed air causes it to be very finely divided,
thereby considerably reinforcing the inhaling action. If there are
clumps of powder present, these are broken up by the pulse of

foreign air.

In order to avoid the disadvantage of insufficient dispersal, devices
are known in which the clumps of powder are broken up by means
of a pulse of foreign air. A device of this kind is disclosed for
example inn WO-A-9007351. in order to generate this pulse of

foreign air, a volume

14/3/94JB83398.NP.3



-4 -

of air compressed by a piston or bellows is released
very rapidiy. The pulse of air picks the powder up and
the turbulences and shear force it produces break up any
clumps and return them to the primary particles. The
dispersed product can then penetrate deeply into the
bronchial tubes, thanks to its renewed fineness, without
any appreciable loss of substance in the oral or
pharyngeal cavities.

However, when producing an aerosol in the manner
described, it is necessary to release the foreign air
pulse at the precise moment of maximum breath flow
whilst breathing in. If it is not triggered at this
moment, this results in defective operation and
incorrect dosing. This release of the foreign air pulse
in synchronism with the breathing is achieved by the
mechanical switching means which respond to the low
pressure caused by breathing.

The production of a foreign air current in inhalers is
known per se from US patent 3 921 637. In the known
inhaler, a manually operated bellows pump is provided
which generates air at increased pressure only as long
as pressure 1is exerted on the pump bellows by hand. 1In
the known device, between the pump and a chamber in
which the dose to be inhaled is accommodated in the form
of capsules, a valve arrangement is provided which is
operated by switching means which respond to the breath
flow during breathing in. By contrast with the
invention, therefore, these switching means do not
actuate the trigger mechanism of a tensioned pump but
open a valve. The switching means consist of a flap
balanced out by springs, which opens the valve by means
of levers.
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According to an advantageous embodiment of the
invention, behind the metering chamber is a dispersing
nozzle through which the foreign air current is passed.
This nozzle ensures particularly good dispersal and, if
necessary disaggregation of the medicinal substance in
the breath flow.

In one embodiment of the invention, the element for
manual operation of the metering device is mechanically
coupled to the activation of the tensioning device.
Because of this arrangement, the device according to the
invention can be primed by a single tensioning movement
for the desing and the breath triggering.

Another embodiment of the invention is characterised in
that the pumping arrangement has a pumping chamber with
an air outlet connector and a pump piston which can be
tensioned by manual actuation counter to the force of a
spring and can be releasably latched on the side of the
pump chamber which is remote from the air outlet
connector. A tensionable piston pump of this kind is a
particularly simple but highly effective embodiment of a
trigger-operated pumping arrangement for the device
according to the invention. Tensionable piston pumps
are also known per se in medical equipment (DE- 27 26
934 Al). However, they cannot be triggered
automatically and in synchronism with the breathing.

Other characteristic features and advantages of the
invention will become apparent from the description of

embodiments by way of example illustrated in the
drawings.



In these drawings:

Fig. 1 is an embodiment of the propellant-free inhaler
according to the invention in its normal condition,
shown in section,

Fig. 2 shows two different views, on a large scale, of
the embodiment of the metering chamber shown in Fig., 1,

Fig. 3 is a cross-sectional view of the suspension of
the nozzle shown in Fig. 1 in the air channel of the
mouth piece,

Fig. 4 shows the embodiment according to Fig. 1 in the
position ready for inhaling,

Fig. 5 shows the embodiment according to Fig. 1
immediately after the dose blown out has been breathed

in,

Fig. 6 is an exploded view of a particular arrangement
for metering the active substance to be inhaled (strip-
pull metering),

Fig. 7 is the metering arrangement according to Fig. 6
in the installed condition, in a position which enables
the storage container to be filled,

Fig. 8 shows the metering arrangement according to Fig.
6 in a position in which the metering chamber is being
filled by rotation of the metering punch,

Fig. 9 shows the metering arrangement according to Fig.
6 in a position in which the medicinal substance

contained in the metering chamber is expelled, and
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Fig. 10 is a schematic view of an alternative embodiment
of the metering arrangement according to Fig. 6.

Figs. 11-13 show a further embodiment of a strip-pull
metering in three different views.

Fig. 14 is another embodiment of the propellant-free
inhaler according to the invention in the normal state

in a sectional diagrammatic view.

Fig. 15 is the embodiment accordimag to the Fig. 14 in
the position ready for inhaling.

The propellant-free inhaler shown in Fig. 1 has a
housing 3 with a lateral opening 3a in which, at the
top, a push button 1 is mounted so as to be movable
counter to the force of a spring 2 which is supported on
the housing. The push button 1 has, on the inside,
toothed or corrugated edges 4 and also has a lever 17
formed thereon for latching with a counter part on the
housing 3 on which the spring 2 also rests. The inhaler
also has a funnel shaped storage container 6 as a supply
chamber for the powdered medicinal substance which is to
be inhaled. This storage container can be closed off by
means of a 1lid 5 and has a window 24 showing how much of
the substance is left. Associated with the storage
container is a metering punch 9 which has a metering
chamber 7 for receiving the dose of medicinal substance
to be breathed in at each inhalation. This metering
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chamber is shown in more detail in various views in
Figs. 2a and 2b. Fig. 2a - a view parallel to a
horizontal axis - shows that the metering chamber is
substantially triangular in cross-section. As can be
seen particularly from the cross-sectional view in Fig.
2b, it has an undercut on which is mounted a perforated
base 7a which bounds the metering chamber to the inside.

The metering punch 8 passes through the 1lid 5 and the
end of the storage container 6 nearest the cone and is
movably mounted therein, counter to the force of a
spring 10 which rests on the other side in 'a recess 1la
in the push button 1. At the metering chamber end, the
metering punch has a bore 8a for the supply of air to
the metering chamber 7 and at this end it is suitably
shaped for interlocking attachment to a connector 12a of
a pump housing 12, which will be described more fully
hereinafter.

The 1id 5 of the storage chamber has a rounded edge
which the corrugated edge 4 of the inner wall of the
push button brushes past when the push button 1 is
depressed, thereby jogging the storage container 6. 1In
this way the metering chamber 7 is uniformly filled by
means of the metering punch 8.

The inhaler also has a laterally mounted mouth piece 11
for actively breathing in with an air channel 9. A
nozzle 23 is mounted in this air channel via bars 23a
(see Fig. 3). The mouth piece 11 is fixedly connected
to the storage container 6 and to the connector 12a of
the pump housing and forms a movable unit therewith. At
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the left hand end it is closed off by a 1id 21 which has
an air escape bore 2la. At this end nearest the 1id the
mouth piece 11 also has ventilation bores 1lla, the
function of which will be explained more fully.

The inhaler also has a pump arrangement for generating a
jet of compressed air (foreign air current) during the
inhalation process. This pump arrangement has the pump
housing 12 already mentioned, with the connector 12a out
of which the air is expelled. The pump housing is
closed off by a base 20 with an air escape bore 20a; a
releasing tongue 13 is mounted in radially movable
manner in this escape base. The pump arrangement also
has a pump piston 19 which is movably mounted in the
punp base counter to the force of a spring 22. The pump
piston 19 has an encircling groove 19a into which the
releasing tongue 13 engages in the tensioned state of
the spring 22 and holds the pump piston in the tensioned
state. The pump piston 19 is also mounted in a housing
insert 24a which receives a spring 18 supported on the
other end of the pump heousing base 20.

In order to initiate the pumping movement a trigger
mechanism is provided which, in the embodiment shown,
responds automatically when the patient actively
breathes in. This trigger mechanism has a trigger
piston 15 which is held counter to the bias of a
relatively weak spring 16 in the mouth piece 11.
Ventilation bores 15a are provided on an extension of
the trigger piston. Another component of the trigger
mechanism is the releasing lever 14 which is rotatably
mounted on a projection 11b of the mouth piece 11. This
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releasing lever 14 is movably guided in the piston rod
of trigger piston 15 and has, at its top end, a
releasing element 14a for the push button latching lever
17. On the other side it is movably guided in the
releasing tongue 13, which is also part of the trigger
mechanism.

Fig. 1 shows the inhaler in its normal operative
condition, ie. in the condition before use. The spring
22 of the pump piston 19 is tensioned; the other springs
2,10,16 and 18 are in the relaxed state.

In order to achieve the condition ready for use the
following manoeuvres have to be carried out:

the push button 1 is depressed manually counter to the
force of the spring 2. During this procedure the
toothed or corrugated edge 4 is brushed past the
container 1id 5 and in this way the powder storage
container 6 is jogged and the metering chamber 7 is
filled. As this push button 1 continues to be depressed
counter to the force of the spring 10, the metering
punch 8 is pressed down until it abuts on the pump
connector 12a. The spring 10 is put under tension. As
the push button 1 is subsequently depressed fully, the
entire movable unit consisting of the powder storage
container 6, mouth piece 11, pump housing 12, trigger
mechanism 13,14,15,16 is moved into the lowest position,
whilst the push button is locked on the housing by means
of its moulded-on lever 17. As it is depressed fully,
the spring 18 is put under tension and the pump piston
19 together with the releasing tongue 13 located in the
pump housing base 20 is also moved downwards. The
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inhaler is now in a state of readiness, ie ready for
inhaling. This state of readiness is illustrated in
Fig. 4. The metering chamber 7 is now directly level
with the nozzle 23. All the springs, with the exception
of the return spring 16 associated with the trigger
piston 15, are tensioned. During inhalation, the active
breathing in causes a drop in pressure in front of the
trigger piston 15 in the mouth piece 11. The trigger
piston 15 is moved forwards counter to the weak spring
16 and actuates the pump piston 19 by means of the
releasing lever 14 and the releasing tongue 13. The air
escape bore 2la in the mouth piece 1id 21 prevents an
low pressure from occurring on the rear of the trigger
piston.

The released pump piston 19 is jerked upwards by the
spring 22. The wvolume of air delivered by the pump
piston is pressed through the perforated base of the
metering chamber 7 in a jet. The jet of air blows the
powder on the screen through the nczzle 23 and thereby
disperses it. As the active inhalation continues,
foreign air can flow through the bores 1la in the mouth
piece wall and 15a in the trigger piston 15, which
register during the suction process, so that the
dispersed powder is mixed with the main breath flow in
the mouth piece. This operational state immediately
after the use of the inhaler is illustrated in Fiz. 5.

After the inhalation process has ended, the trigger
piston 15 automatically returns to its starting position
by release of the return spring 16. The push button 1
is released by the lever 14 via the latching lever 17

and returns to its initial position shown in Fig. 1 as a
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result of the tension of the springs 2,10 and 18 and
whilst tensioning the spring 22.

The elements of the inhaler shown in Figs. 1 to 5 are
embodiments; the invention is, however, not restricted
to them. As a possible alternative to the trigger
mechanism shown in these drawings, the trigger piston 15
may be replaced by a fiap and the lever mechanism 14 by
a bent lever construction.

In another alternative embodiment, the pump unit
consisting of the components 12,18,19 and 22 may also be
mounted above the mouth piece 11. It is also possible

to use a tensionable bellows as the pumping unit.

The construction of the inhaler may, in theory, also be
designed so that the pump piston 19, ie. the spring 22,
is not put under tension until the push button 1 is
actuated.

The embodiment according to Fig. 1 is directed to
automatic actuation of the pump by a trigger mechanism
as the patient breathes in. Theoretically, this trigger
mechanism may also be replaced by a manually operated
release button.

It is possible to refill the device. For this purpocse,
the assembly consisting of the powder storage container
6, metering punch 8 and spring 10 can be replaced.
Either the push button 1 has to be removed or the upper
part of the device should be removable by unscrewing.

Alternatively, the 1id 5 of the powder storage container



6 may be constructed in such a way, eg. equipped with a
closure stopper, that powder can be added from a refill
cartridge.

The filling of the metering chamber 7 at the end of a

funnel shaped storage container is also one of a number
of possible alternatives. A preferred variant will now
be described more fully with reference to Figs. 6 to 10.

It is not possible to meter poorly flowing powder (eg.
fine grained glucose) by filling a metering volume
without taking active additional measures, eg. vibrating
"the storage container. 7The method of metering about to
be described, which is hereinafter referred to as
"strip-pull metering", makes it possible to achieve an
even better filling of the metering chamber for powder
which does not readily flow, and hence better

reproducibility of the dose prepared.

Although the strip-pull metering can be advantageously
used precisely with the inhaler acceording to the
invention, it can in principle also be used with other
inhalers.

Fig. 6 shows an exploded view of the important
components of strip-pull metering, namely a magazine 25
(which replaces the storage container 6 in Fig. 1, for
example), a strip 26, the metering punch 8 with the
metering chamber 7 and then axial bore 8a which extends
from the foot of the metering punch to the metering
chamber 7. The metering punch is received in the
opening 25b of the magazine 25, as can be seen in Fig.
7. The strip 26 is looped in by its free ends at the
narrow end face of the magazine 25; these free ends pass



- 14 -

through the magazine and emerge at the opposite end
face. The charge 27 of powder contained in the magazine
25 is surrounded at the back and on the sides by the
looped strip during operation, as shown in Fig. 10, and
is subjected to an advance "f" towards the metering
punch 8 or metering chamber 7 along the longitudinal
axis of the magazine. The strip consists of a strip of
paper of sufficient tensile and tear strength,
preferably silliconised or teflon-coated on both sides,
with a defined surface roughness. This is intended to
reduce the adhesion of the powder to the strip and
minimise the friction between the walls of the magazine,
the paper and the metering punch.

The magazine may be filled at the back in a position of
the strip corresponding to Fig. 7; the charge of powder
is then compressed slightly against the metering punch
by pulling the loop of strip.

Metering is carried out by means of a specially shaped
metering notch 7 as a metering chamber in the metering
punch 8, which is rotated past the slightly compressed
powder charge 27 (Fig. 8) in a given direction of
advance, in accordance with the geometry of the notch
(in the clockwise direction) and thus filled. According
to another embodiment the metering punch 8 performs a
lifting movement. In this embodiment the metering notch
is preferably inclined by 45° to the longitudinal axis
of the metering punch. The metering notch is backed at
the rear, towards the axial bore 8a, with a fine
stainless steel perforated mesh 7a, for example similar
to the arrangement in Fig. 2b. The mesh size is
preferably about 5-300 pm, preferably about 50 um.
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There are several possible ways of removing the dJdose
from the metering notch 7. One of these, which is based
on the embodiment shown in Fig. 1, is illustrated in
Fig. 9. After the metering notch 7 has been filled by
the rotary or lifting movement as described, the
metering punch 8 is pressed down through the bores 25b
of the magazine 25 - analogously to the transition from
the operational state in Fig. 1 to that shown in Figq.

4 - until the metering notch 7 is positioned in a small,
specially formed dispersing volume 28 (not shown in
detail) in front of a specially formed die 29 (again not
described in detail). The process of shaving off the
powder as the metering punch is pushed through the bores

25b of the magazine makes the dosing even more precise.

In the position shown in Fig. 9, a jet of compressed air
is directed through the bore 8a onto the base of the
metering notch, the perforated mesh 7a, in order to blow
out the powder contained in the notch on the perforated
mesh. This jet of compressed air may be produced, for
example, by a pump arrangement according to Fig. 1;
other embodiments are also possible.

The three volumes of the front (narrow end) and back
(wide end) of the magazine can be filled with desiccant
in order to protect the powder from the effects of
moisture.

To ensure more accurate metering of the active substance

it may also be mixed with a carrier.

An important feature of the strip-pull metering system
is that the wall of the slowly emptying magazine is

moved along in the direction of conveying together with
the powder charge as the metering notch is filled. The
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strip 26 may, in theory, also be replaced by a rigid
wall, eg. a U-shaped bracket 26a (Fig. 10), which is
under gentle pressure from a spring 30 and comes after
the storage space.

If the strip-pull metering system is used within the
framework of an embodiment according to Fig. 1, the
linear movement of the push button 1 is converted into a
rotary movement for the metering punch 8.

Figs. 11-13 show another, preferred embodiment of strip-
pull metering. This embodiment is even more refined in
construction compared with the basic representations in
Figs. 7-9. It is an integral component of the other
embodiment, shown in the following Figs. 14 and 15, of
the inhaler according to the invention, which is the
preferred embodiment, compared with the embodiment shown
in Figs. 1-5.

In order to emphasise the main common features of the
embodiments by way of example, elements of similar
function have been given the same reference numeral,
even if they are not completely identical in
construction.

Figs. 11-13 show a housing, in the form of a double
disc, for the magazine 25 of the strip-pull metering
system, the spacing between the two discs corresponding
to the width of the strip 26.

Fig. 11 shows a longitudinal section through this
magazine, Fig. 12 shows a plan view of the magazine
according to Fig. 11 and Fig. 13 shows a section along
the line I in Fig. 11.
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The strip 26 looped into the magazine comprises the
powder supply, the powder charge 27 (Fig. 13) which is
bounded on the right hand side by the metering punch, a
metering pin 8. The metering pin 8 passes rotatably
through the magazine 25 and, in this embodiment, has two
metering notches 7. It is also possible to have
enbodiments with more than 2 metering notches
distributed over the metering circumference. The
metering notches are expediently closed off at the back
by a sintered plastics, glass, metal, net or a screen.
The metering pin 8 also has a number of chambers 8a
corresponding to the number of metering notches, such
that only the metering notch which is to be "blown out"
can be acted upon, via the associated chamber, more
particularly with the dispersing jet of compressed air
from a trigger-operated pump. The two chambers,
separated by walls 31, are diagrammatically shown in
Fig. 11, whilst the opening 30 constitutes the inlet for
the dispersing air. 1In the lower part of the metering
pin 8 is a coupling member 32 by means of which the
metering pin can be connected to a rotary drive. This
section of the metering pin has a bore 32b for a low
pressure channel and a longitudinal bore 32a for
transmitting the low pressure, the significance of which
will be explained more fully in connection with Figs. 14
and 15,

The dispersing nozzle 29 is connected to the metering
notch 7 to be blown out or the associated chamber in the
metering pin 8. The nozzle is preferably mounted in the
magazine by means of a suitable device (not shown), eg.
a cam, 1in such a way that the nozzle easily lifts away
from the metering pin during transporting of the strip
and hence during rotation of the metering pin 8 in the
region of entry of the metering notch 7 into the
metering area, in order to avoid any powder being
scraped off.
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The advance of the strip is of particular importance to
the operational reliability of the strip-pull metering
system. The embodiment shown by way of example is Figs.
11-13 envisages an equally favourable constructional
solution. It discleoses a pin 33 to which is attached
one end of the strip. The other end of the strip is
secured so that it can be wound on the strip tensioning
pin 34. The strip tensioning pin 34, the winding
spindle, is coupled to the metering pin 8 via a belt 35.
Instead of the belt drive it is also possible to use a
toothed wheel drive or the like. By rotating the

. metering pin 8 the belt tensioning pin 34 is driven by
the belt 35. The strip 26 is thus put under tension and
compresses the supply of powder 27 until a certain strip
tension is produced. When this strip tension is
produced the belt slips through, in the manner of a
slipping clutch, on the strip tensioning pin 34. During
this operation the metering notch 7 is filled.

It is important that the force with which the loop

presses the slightly compacted powder charge 27 against

the metering pin 8 is limited and that the powder is

only subjected to pressure at the moment of metering.

This prevents wedging of the powder supply 27 or the
" associated part of the strip in the magazine 25.

Another particular construction feature is the size of
the loop of strip on the metering pin 8. The looping
round the metering pin is expediently selected so as to
go beyond the (perpendicular) diameter of the metering
pin (Fig. 13), ie. the looping angle is greater than
100°. This is achieved by making the dimension X, the
free inner space between the pins 33 and 34, less than
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the external diameter of the metering pin 8. This
measure largely prevents soiling of the punch and

ensures that the metering notch is filled cleanly.

One major advantage of the strip-pull metering system is
that it is independent of position.

Figs. 14 and 15 show another embodiment of the inhaler
according to the invention in which a strip-pull

metering system according to Figs. 11 to 13 is provided.

" This inhaler has a two-part housing, namely the top
housing 36, which is closed off at the top by a 1lid 38,
and the pump housing 37 which simultaneously forms the
cylinder for the piston 19 of the pumping arrangement.
Both housing parts are preferably made of plastics and
have conventional connecting members (not shown), eg. a
screw connection.

The top housing 36 accommodates the strip-pull metering
system according to Figs. 11 to 13 which need not be
explained further at this point. The mouth piece 11
which is located opposite the dispersing nozzle 29 of
the strip-pull metering system is also mounted on the
. top housing. The mouth piece 11 has an air chamber in
the form of an inhaling nozzle 39 and breathing bores 40
for the flow of external air during inhalation. The
nouth piece 11 also has a low pressure channel 41 which
communicates with the bore 32b on the metering pin 8
(Fig. 11) and hence with the longitudinal bore 32a.
During active breathing in, the acceleration which the
air in the nozzle undergoes produces a low pressure in
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the nozzle and hence in the channel 41, and this low
pressure continues into the longitudinal bore 32a. The
low pressure channel is therefore expediently provided
at that point in the nozzle where maximum velocity is
achieved.

The two-part construction of the inhaler allows the top
housing to be changed rapidly when the supply of
medicinal substance is used up or enables it to be
replaced by other top housings which are filled with
different medicinal substances in the strip-pull
metering system.

The pump housing 37 has a rotary knob 42 which is
connected to a tensioning spindle 44 and is closed off
at the end face by a cover 43 provided with bores. The
tensioning spindle 44, like the metering pin 8 to which
it can be connected in accurate position and by
torsional engagement with the coupling 32, has an axial
bore 32a.

In the front part of the pump housing 37 is mounted the
piston pump which can be primed and triggered. The pump
has the pump piston 19 which has a pin 19b guided in a
spiral groove 19d of the tensioning spindle 44. 1In a
kinematic reversal of this principle of translatory
conversion of a rotary movement, cams or the like may be
provided on the tensioning spindle, these cams being
accommodated in a spiral groove located in the piston

bore.

In Fig. 14 the piston is in the top position after
triggering and expulsion of the air, whereas Fig. 15
shows the piston in the primed state. This view shows
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particularly clearly the pump cylinder chamber above the
piston 19 in which the air is compressed by the piston
as it rises. On the pump cylinder chamber is the air
outlet opening and the pressure channel 12a which opens
into the bore 30 on the metering pin 8 in order to
convey the dispersing compressed air into the
appropriate chamber 8a or metering notch 7 (see also
Fig. 11).

on the bottom of the piston is provided a radially
symmetrical latching element 19c, a retaining bracket,
by means of which the piston can be preloaded counter to
the force of the spring 22 while engaging with an
equally radially symmetrical locking bracket 13 which
has resiliently yielding segments.

The superimposed parts of the retaining and locking
brackets are slightly inclined, so that the retaining
bracket 19c has a tendency, under the influence of the
force of the spring 22 to bring the segments of the
locking brackets inwards and thereby open the lock. The
inclined surface therefore assists actuation, which is
also aided by the inherent tension of the segments of
the locking brackets. The latching and release
mechanism also has a reset button 45 which rotates with
the tensioning spindle 44, and a release button 46 with
a locking shoulder which is movable in the longitudinal
axial direction. When the piston is primed, the release
knob 46 is pressed, by means of the reset button 45
above its locking shoulder, into the locking and release
brackets 13 above the locking shoulder of the release
knob 46. At the same time the locking and release
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brackets engage in the latching element or retaining
bracket 19c of the piston (Fig. 15).

The edges of the reset and release knob 45 and 46 which
slide over one another with a slide member are
constructed in the form of a ramp. In the primed state
(Fig. 15) the highest point of the ramp has already been
passed, so that the space behind the end of the ramp is
available for the necessary axial movement of the
release knob during actuation.

The latching means shown constitute a relatively simple

solution which is also mechanically easy to assemble.

For automatic actuation of the pump during active
breathing in, a particularly advantageous trigger
mechanism is provided which has as its central element a
membrane 47 which responds to the low pressure produced
in the low pressure channel 41 and extends into the
axial bore 32a, when the patient breathes in. The
membrane 47 bounds the end face of a membrane chamber 48
in which is provided a membrane pot 49 on which there
are actuating pins 50 which are guided in the rotary
knob 42. At their other end these actuating pins abut
on the release knob 46. This membrane triggering may in
theory also be used for other inhalers or for
mechanically triggering other technical processes.

In order to achieve the primed condition ready for
inhalation shown in Fig. 15, starting from the unprimed
resting condition shown in Fig. 14, the following
procedures should be carried out:

the rotary knob 42 is turned manually through a certain
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angle. The tensioning spindle 44, the reset button 45
and the metering pin 8 rotate with the rotary knob (via
the coupling 32). In the embodiment by way of example,
the pitch of the spiral groove 19d is such that a 180°
rotation is necessary in order to achieve the primed
state.

By rotation of the rotary knob 42, the metering notch 7
is filled with the powder to be inhaled, initially by
rotation of the metering pin 8 in the strip-pull
metering system in the top housing 36, as has already
been described in detail with reference to Figs. 11 to
13. Moreover, rotation of the tensioning spindle 44
causes the pin 19b of the piston 19 guided in the spiral
groove 19d of the tensioning spindle to move downwards.
The piston 19 thus biases the spring 22. After rotation
through an angle of about 135° the piston per se is in
the starting position. When the knob 42 is rotated
through 45° the release button 46 is pressed into the
release bracket 13 via the reset button 45 with its
locking shoulder. This bracket frictionally engages in
the latching element 19¢ of the piston.

The piston is now primed and is held in position by the
locking means described above. The inclined surfaces on
the locking bracket 13 and on the latching element 19c
are designed so that the latching element, under the
influence of the spring force, urges the locking bracket
inwards in order to open the lock. However, this is
prevented by the release button 46, the thicker upper
part of which presses against the cams of the locking
bracket and holds them in the spread-apart position.

This provides a particularly advantageous protection
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against accidental triggering of the device.

The inhaler is now in the state of readiness as shown in
Fig. 15, ie. it is ready for inhaling.

During inhalation, as the patient breathes in through
the mouth piece 11, air is supplied through the foreign
air opening 40. As a result of this environmental air
flowing past the bore 41 and nozzle 39, an underpressure
is produced in this bore 41 which is passed on through
the axial bore 32a into the membrane chamber 48. The
atmospheric pressure prevailing through the bores in the
1id 43 forces the membrane 47 inwardly onto the membrane
pot 49. The latter presses on the actuating pins 50,
which in turn abut on the release button 46 and, when a
certain low pressure is reached, actuate the button by
causing the locking shoulder of the release button 46 to
be brought over the release edge (cam) of the locking
bracket 13 as a result of axial movement of this button
46. The cams of the locking brackets 13 thus enter the
region of the thinner shaft of the release button and
are no longer able to rest on said button. Under the
influence of the inherent tension of the segments of the
locking brackets, which strives to bend the spring
segments inwards, and under the influence of the
inwardly directed force occurring on the inclined
surfaces of the locking brackets and the latching
element 19c, the segments of the locking brackets bend
inwardly and the frictional engagement between the
brackets and the latching element 19c¢ is undone.

These double-acting forces for release advantageously

ensure particularly good reliability of actuation.
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The piston 19 is moved upwards by the force of the
spring 22. The jet of compressed air produced is passed
through the pressure channel 12a and passes through the
bore 30 into the right hand chamber 8a in the strip
metering means. The powder situated in the right hand
metering notch 7 is dispersed through the nozzle 29 and
mixed with the respiratory flow, ie. converted into an
aerosol. Then the device returns to the initial state
shown in Fig. 14.

The assemblies and components used in Figs. 14 and 15
‘ are embodiments; however, the invention is not
restricted to them. Thus, for example, other
construction elements may be used for converting a
rotary movement into longitudinal displacement of the
piston 19 and different latching and release mechanisms

can be used without departing from the invention.

Figs. 14 and 15 illustrate a further advantage of the
device according to the invention. The known inhaler
described at the beginning, which is actuated in
synchronism with the breathing, has a plurality of very
precisely machined components which have to be combined
and adjusted in a laborious assembly process. However,

‘i in the interests of cheap production of such devices it
is desirable for the devices to be of very simple
construction. In particular, it is necessary to
assemble mass produced devices of this kind mechanically
in a fast operation.

Another serious disadvantage of the known device (US
patent 3921637} is the fact that the breath flows
through the device and over the mechanical parts.
Consequently in the course of time, there will be an
unavoidable deposit of dust and dirt on the precise
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bearing points. This may also be caused, in particular,
by carrying devices of this kind in pockets in clothing.
However, any soiling of the delicate, mechanical
components can interfere with the operational
reliability of such devices, with possible dramatic
consequences in the event of an asthma attack, for
example.

Devices of the kind in question should present little
resistance to the patient's breath during inhalation.
This means that only slight forces are available for
actuating the pulse of foreign air. Consequently, all
the mechanical components should be exceptionally easy-
running.

The disadvantages of known inhalers are avoided with the
device according to the invention and the objectives set
out are achieved. The respiratory air and the foreign
air have only a very short distance to travel to the
mouth piece. The foreign ai: flows through only the
metering pin and the metering chamber beforehand. The
depositing of dust and dirt is therefore avoided and the
components remain easy~running. If the aerosol has to
be administered urgently, eg. in the event of an acute
asthma attack, the device is exceptiodnally simple and
rapid to operate.

The parts of the structure are also relatively simple
and easily assembled and therefore the device can be

mass produced at favourable costs.
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The claims defining the invention are as follows:

1. A propellant-free inhaler, having a storage chamber for a
powdered medicinal substance to be inhaled, and a manually
operable metering device for receiving from the storage chamber a
given dose of the medicinal substance for the particular inhalation
process in at least one metering chamber, and having a lateral
mouth piece for active breathing in, which has an air channel for
distributing the particular dose of medicinal substance in the air
stream, a trigger-operated pump arrangement is provided, having a
manually presettable tensioning device and mechanical switching
means, arranged to respond to the low pressure produced by
breathing in and to actuate the tensioning device, producing a
stream of foreign air which blows out the fitled metering chamber,

dispersing the substance.

2. The inhaler according to claim 1, wherein downstream of
the metering chamber is a dispersing nozzle through which the

stream of foreign air is guided.

3. The inhaler according to claim 1 or 2 having a mechanical
element for manual operation, wherein the elermient for manual
operation of the metering device is mechanically coupled to the

presetting action of the tensioning device.

4. The inhaler according to claim 1, 2 or 3, wherein the
mechanical switching means have a spring-biased trigger piston in
the air channel which is connected to a first lever arm of a
releasing lever, a second lever arm of said releasing lever being
connected to the actuating mechanism on the tensioning device of

the pump arrangement.

14/9/94J883358.NP, 27
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5. The inhaler according to any one of claims 1 to 3,
wherein the mechanical switching means comprise a flexible
membrane one side of which is connected to the mouth piece via a
low pressure channel whilst the other side is connected to the
ambient air and which is arranged to displace mechanical actuating

elements which operatively engage with the actuating mechanism

on the tensioning device of the pump arrangement.

6. The inhaler according to claim 5, wherein the air channel
in the mouth piece is constructed as a nozzle, the area with the
highest flow velocity being arranged in the region of the mouth of

the low pressure channel 41.

7. The inhaler according to claim 5 or 6, wherein a
membrane chamber is provided which is bounded on one side by
the membrane and which accommodates a membrane pot whickr is
arranged to displace actuating pins which can be operatively
connected to the actuating mechanism on the tensioning device of
the pump arrangement when the membrane and hence the

membrane pot respond.

8. The inhaler according to any one of claims 1 to 7,
wherein the metering device has a metering punch arranged
perpendicularly to the axis of the mouth piece in the longitudinal
direction of the inhaler, having a metering chamber which is
formed by a notch-shaped recess having an inner perforated base
connected to an air inlet, and the metering punch is received at the
top end by a push button mounted so as to be longitudinally
movalble in the housing of the inhaler, so that when the push
button is manually operated first the metering chamber is filled,

then it is positioned with the open side in front of the nozzle in the

14/9/94)B83398.NP, 28
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air channel and is connected by its air supply to the air outlet of
the pump arrangement.

9. The inhaler according to any onc of claims 1 to 8,
wherein the storage chamber for the powder substance to be
inhaled is constructed so that at least part of its wall adapts to the

emptying as the metering chamber is filled.

10. The inhaler according to claim 9, wherein the wall of the
storage chamber which moves with the charge of powder is
formed by a flexible strip which is looped into a magazine which
restricts the storage chamber to the width of the strip, and the
loop opening is closed off by a metering pin which forms the
metering device, having at least one metering notch as the
metering chamber, the ends of the loops travelling past said

metering pin and encircling it.

11. The inhaler according to claim 10, wherein the strip
consists of a flexible material of a given tensile strength and

defined surface roughness.

12. The inhaier according to claim 10 or 11, wherein the strip
is fixed to a first spindle (pin 33) at one end of the loop and can be
wound onto a second spindle (strip tensiening pin 34) which is

mechanically coupled to the metering pin.

13. The inhaler according to claim 12, wherein the coupling
between the metering pin and strip tensioning pin is in the form of
a slip coupling so thet when a limiting torque is transmitted it slips

through and in this way the force with which the loop of strip

14/9/84)B83398.NP, 29
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presses the slightly compacted powder charge against the metering

pin is limited.

14. The inhaler according to claim 13, wherein the metering

pin is coupled to the strip tensioning pin by means of a belt.

15. The inhaler according to an;,/:gf claims 10 to 14, wherein
the ends of the loop of the strip are guided relative to the metering
pin, encircling said pin, in such a way that their mutual spacing in

the direction of pulling behind the metering pin is less than its

diameter (looping angle greater than 180°).

16. The inhaler according to claim 2 and any one of claims 10
to 15, wherein the dispersing nozzle in the magazine is
constructionally coupled with the metering pin, eg. via a cam, so
that when the metering pin is rotated in the region of entry of the
metering notch into the nozzle area the nozzle easily lifts away

from the metering pin.

17. The inhaler according to any one of claims 10 to 16,
wherein the magazine has two discs, as end walls of the housing,
arranged at the spacing of the strip, in which the metering pin is
centrallty mounted, passing through said discs, and between which
the dispersing nozzle is fixedly arranged, and between which, in
the nozzle section, the locking pin and strip tensioning pin are
accommodated so their inner circumferential spacing from one

another is less than the diameter of the metering pin.

14/9/94.B83398.NP,30
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18. A propellant-free inhaler substantially as hereinbefore

described with reference to the accompanying drawings.
DATED this 14th day of September, 1994,
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

By their Patent Attorneys:
CALLINAN LAWRIE

14/9/94JB83398.NP, 31




ABSTRACT

The invention relates to a propellant-free inhaler
which has a storage chamber (6) for a powdered substance
to be inhaled, which is associated with a metering
device (8), which is manually operated by means of a
button, having a metering chamber (7) for receiving a
given dose of the powdered substance. The device also
has a lateral mouth piece (11) for active breathing in,
with an air channel (7) for distributing the particular
dose of the powdered substance in the air stream. To
ensure that the dosage provided is highly reproducible,
a high proportion of this dose leaves the inhaler and
the medicinal substance is reproducibly dispersed, a
trigger operated pump (12,19,20) is provided which can
be manually primed before the inhalation process by
means of a button (1,42) and which can be actuated in
synchronism with the breathing, thereby generating a
current of foreign air which disperses the metered
substance.

(Fig. 14)
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Int.C1.5

Nach der Internationalen Patentklassifikation (IPC) oder nach der nationalen Klassifikation und der IPC

A6l M 15/00

Il. RECHERCHIERTE SACHGEBIETE

Recherchierter Mindestpriifstoff 7

Klassifikationssytem

Klassifikationssvmbole

Int.C1.5

A6l M

Recherchierte nicht zum Mindestprifstoff gehorende Verdffentlichungen, soweit diese
unter die recherchierten Sachgebiete fallen

111. EINSCHLAGIGE VEROFFENTLICHUNGEN *

bezieht

licht worden ist

tionalen Anmeldedatum veriffentlicht worden ist

zweifelhaft erscheinen zu lassen, oder durch die das Verif-
featlichungsdatum einer anderen im Recherchenbericht ge-
pannten Verdffentlichung belegt werden soll oder die aus einem
anderen besonderen Grund angegeben ist (wie ausgefuhrt) Y” Verbfentlichung von besonderer Bedeutung; die beanspruch-

0" Veriffentlichung, die sich auf eine mundliche Offenbarung,
eine Benutzung, eine Ausstellung oder andere Malnahmen

keit beruhend betrachtet werden

An® Kennzeichnung der Verdffentlichung 1!, soweit erforderlich unter Angabe der mabyeblichen Teile 12 Betr. Anspruch Nr.13
A FR,A,2598918 (UNIVERSITE DE DROIT ET 1
DE SANTE DE LILLE II) 27. November 1987, siehe
Zusammenfassung; Abbildungen
A W0,A,9007351 (SCHENK ET AL.) 12. 1
Juli 1990, siehe Zusammenfassung; Abbildungen
A US,A,3900138 (PHILLIPS) 19. August 1
1975, siehe Zusammenfassung; Abbildungen, Spalte
1, Zeile 44 - Spalte 2, Zeile 5
A US,A, 2587215 (PRIESTLY) 26. Februar 18
1952, siehe Spalte 3, Zeile 4 - Spalte 4, Zeile
51; Abbildungen 1-6
A US,A,4274403 (STRUVE) 23. Juni 1981, 18
siehe Zusammenfassung; Abbildungen 3,4
- - / -
© Besoudere Kategorien von angegebenen Veriffentiichungen 10,
“A” Verbffentlichung, die den aligemeinen Stand der Technik ~T- Spatere Veriffentlichung, die pach dem internationalen An-
definiert, aber nicht ais besonders bedeutsam anzusehen ist meldedatum oder dem Prioritatsdatum verdffentiicht worden
“o” siteres Dokument, das jedoch erst am oder nach dem interna- i\ir::ﬁdn?n‘; s‘:;‘;’e':'g#::sﬁ‘:‘;;gﬁ:ﬁm:g’;ggi:;“"

. . . X X L, oder der ibt zugrundeliegenden Theorie angegeben ist
"L’ Veriffentlichung, die geeignet ist, einen Priorititsanspruch X" Versfientlichung von besonderer Bedeutung; die beanspruch-
te Erfindung kann nicht als neu oder auf erfinderischer Tatig-

te Erfindung kaon sicht als auf erfinderischer Titigkeit be-
ruhend betrachtet werden, wenn die Versffentlichuag mit
einer oder menreren anderen Vertffentlichungen dieser Kate-

gorie in Verbindung gebracht wird und diese Verbindung fur

“P” Vertffentlichung, die vor dem internitionaler Anmeldeda- einen Fachmanp nabeliegend ist
tum, aber nach dem beaospruchten-Prioritatsditum verdffent-

#&* Versffentlichung, die Mitglied derselben Patentfamilie ist

IV. BESCHEINIGUNG

Datum des Abschiusses der internationalen Recherche

23-01~1992 7 -7 02 9

Absendedatum des internationalen Recherchenberichts

| Internationale Recherchenbehorde
EUROPAISCHES PATENTAMT

- Unterschrift des bevolimichtigten Bediensteten

Maria Peis ,”Mb

\

Formbistt PCT/ISA/210 (Bistt 2) (Jamear 1985)
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Internationales Axienzeichen

111 EINSCHLAGIGE VEROFFENTLICHUNGEN  (Fortsetzung von Blatt 2)

Art° Kennzeichnung der Verdffentlic!mng, soweit erforderlich unter Angabe der mabgeblichen Teile Betr. Anspruch Nr.

A EP,A,0166294 (MILES LABORATORIES, 18
INC.) 2. Januar 1986, siehe Zusammenfassung;
Abbildung 1, Seite 6, Zeile 5 - Seite 7, Zeile 4

Formbistt PCT/ISA/210 (Zusaizbogest) (Jansar 1985)




Internationa  Aktenzaichen PCT/ EP91 /01593

WEITERE ANGABEN ZU BLATT 2

V. D BEMERKUNGEN ZU DEN ANSPRUCHEN, DIE SICH ALS NICHT RECHERCHIERBAR ERWIESEN HABEN !
GemiB Artikel 17 Absatz 2 Buchstabe a sing bestimmte Anspriiche aus folgends Griinden nicht Geg

1. D Anspriiche Nr
verpflichtet ist, namilich:

stand der internationalen Recherche gewasen:

wetil sie sich auf Gagenstinde baziehen, dis 2u recherchieren die Behorde nicht

2 D Anspriiche Nr weil sie sich auf Teile der intermationalen Anmeidung bezighen, die den
vorgeschiniebsnen Anforderungen so wenig entsprechen, dad sins sinnvolie internationaie Recherche nicht durchgefuhrt werden kann, namlich;

3. D Anspriiche Nr

wail sie abhangige Anspriche und nicht entsprechend Satz 2 und 3 der
Regel 6.4(a) PCT abgefabt sind.

‘ W‘Z’ BEMERKUNGEN BE! MANGELNDER EINHEITLICHKEIT DER ERFINDUNG 2

Dis Internationale Recharchenbahdérde hat festgestsiit, da8 diese internatichale Anmeldung mehrare Erfindungen enthait.

1. Anspriche 1 - 17
2. Anspriiche 18 - 24

Fiir weitere Informationen bitte siehe Formblatt PCT/ISA/206 vom 04/11/91

1. m Da der Anmalder alie srforderlichen zusatzlichen Recharchengebiihren rechtzeitig entnchtet hat, erstreckt sich der internationale
Recherchenbancht auf alie recherchisrbaren Anspruche der Internationalsn Anmeidung.

2. D Da der Anmaeidsr nur einige der erforderiichen zusatziichen Recharchengebilhren rechtzeitig entrichtet hat, srstrack! sich der intemationals
Recharchenbancht nur auf dis Anspruche der Internationaten Aimaldung, fur dis Gebuhren gezahit worden sind, namlich

3 D Der Anmeider hat dis erforderiichen zusitzlichen Recherchengebinhrennicht rechizsitig entnchtst. Der Intarnationale Recherchenbericht
baschrankt sich daher auf die i1n den Anspruchen Zuerst srwahnwe Erfindung; sie 18t 1n folganden Anspruchan arfaBt

4 D Da fiir alie recherchierbaren Anspriiche sine Recherche ohne einen Arbeitsaufwand durchgsfihrt werden konnte, der emne zusatziiche
Recherchengebiihr gemmchtfartigt hatte, hat die interriationals Recherchanbehords sine soiche Gebuhr nicht vertangt.

Bemaerkung hinsichtlichk eines Widerspruchs

[ﬂ Dis zusatziichen Gebiihren wurden vom Arimelder unter Widerspruch gezahlit.
D Die Zahiung zusatziicher Gebihren srfoigte chne Widerspruch.

Formbiatt PCT/ISA/210 (Erganzungsbogen (2)) - P91128 05/91



EIrQ FORM PO473

ANHANG ZUM INTERNATIONALEN RECHERCHENBERICHT
UBER DIE INTERNATIONALE PATENTANMELDUNG NR. EP 9101593

SA 50372

In diesem Anhang sind die Mitglieder der Patentfamilien der im obengenannten internationalen Recherchenbericht angefiihrten
Patentdokumente angegeben.

Die Angaben iber die Familienmitglieder entsprechen dem Stand der Datei des Europiiischen Patentamts am 30/01/92

Diese Angaben dienen nur zur Unterrichtung und erfoigen obhne Gewihr,

Im Recherchenbericht Datum der Mitglied(er) der Datum der
angefiihrtes Patentdokument Veriffentlichung Patentfamilie Verdffentlichung

FR-A- 2598918 27-11-87 Keine

WO-A- 9007351 12-07-90 AU-A-~ 4947590 01-08-90

US-A- 3900138 19-08-75 UsS-A- 3818908 25-06-74

AU-A- 5893573 06-02-75
BE-A- 811715 28-08-74
DE-A- 2339828 14-02-74
2195459 08-03-74
GB~A- 1446868 18-08-76
GB-A- 1446867 18-08-76
JP-A- 49058693 06-06-74
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US-A- 2587215 Keine
US-A- 4274403 23-06-81 keine
EP-A- 0166294 02-01-86 US-A- 4570630  18-02-86

JP-B- 1041343 05-09-89
JP-C- 1557719 16-05-90
JP-A- 61013970 22-01-86

Fiir ndhere Einzelheiten zu diesem Anhang : siche Amtsblatt des Europiischen Patentamts, Nr.12/82
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