
62769J.61 The invention relates to an inhalation device free from
propellent gas, having a supply of a medicinal substance which is to be
inhaled, a manually operable metering device for removing a given dose of
the medicinal substance for the particular inhalation process, with a
mouthpiece for actively breathing in and an air space for distributing the
particular dose of medicinal substance in the air stream, and a holder
which contains the supply of medicinal substance. An inhalation device of
this kind is known from DE-A-332767. In a known inhalation device according
to DE-A-3535561, below the storage container and parallel to the mouthpiece
is a rotary charging valve which has wells (metering chambers) for
measuring out the medicinal substance.  If the wells are turned towards the
storage container they are automatically filled. If, as a result of a 180
rotation of the charging valve, the filled well is turned towards the air
chamber of the mouthpiece, the dose of powder falls out of the well, as. a
result of gravity, with the aid of a jogging mechanism, into a cavity in
the air channel and from there is inhaled into the lungs or bronchial tubes
of the patient by means of active breathing in. The air channel has a
constriction which is intended to promote the mixing of the air with the
medicinal substance by turbulence. This known device, like numerous other
known devices, is based on the principle of storing the medicinal substance
in powder form in a storage container and measuring out the dose by filling
a metering chamber. The contents of the metering chamber are then expelled
by gravity or with the aid of the active breathing in of the patient,
possibly with a mechanical aid.    -2- An inhalation device using this
method of metering has the disadvantage that the dosage to be inhaled is
not sufficiently reproducible and is not satisfactorily dispersed. The same
disadvantage attaches to an inhalation device according to DE-A-332767,
which constitutes the prior art. Compared with the device according to the
abovementioned specification, the prior-art device also has a holder for
storing the medicinal substance which is to be inhaled. A manually operated
impact mechanism with beaters ensures that the medicinal substance is mixed
with the air being breathed in. The dose thus prepared for inhalation is
not sufficiently reproducible. The quantity of substance depends solely on
the force with which the impact mechanism is operated. It will therefore be
appreciated that if the mechanism is operated forcefully the dose of
medicinal substance will be correspondingly higher than if the impact
mechanism is operated relatively gently. 



Moreover, another inhalation device is known from the subsequent
publication EP-A-0 407 028. In the highly compact device described therein
a medicinal substance is solidified in a given geometric structure. A
manually operable metering device is described therein as an abrasion
device consisting of a rotatable, helical doctor blade having a sharp edge.
The aim of the invention is to start with a propellent- free inhalation
device of the kind described hereinbefore and design it so that the dose
breathed in is highly reproducible and is well dispersed. According to the
invention, this problem is solved by the fact that the supply of medicinal
substance is    -3- solidified in a given geometric structure, and is
associated with a metering device constituted by an abrasion device in the
form of a rotary brush arrangement for mechanically abrading the given
dose. Thus, in the propellent-free inhalation device according to the
invention, the medicinal substance is stored not in powder form but in
solid form; the required dose is only powdered immediately before the
inhalation process by a mechanical operation. This mechanical operation,
i.e. the abrasion of the medicinal substance, can be made relatively
accurate and reproducible, so that the dose of powdered medicinal substance
breathed in is also highly reproducible. The solidified supply of medicinal
substance may be prepared, for example, by mixing micronised active
substance (particle size < 10 Am) with a physiologically harmless excipient
or carrier, such as lactose, and compressing the mixture to form a body
which has a constant cross-section in the direction of its longitudinal
axis. The shape of the cross-section may otherwise take a variety of forms,
with the result that the body may be; for example, a cube, cylinder or
prism. To ensure that the abrasion is carried out as uniformly as possible,
a device may be provided which causes the body to rotate about its
longitudinal axis, possibly so that the body is rotated through 25 to 90,
e.g. 55, on each actuation of the device. The invention is explained more
fully with reference to some embodiments by way of example shown in the
drawings. Characterising features of the invention will become apparent. In
the drawings: Fig. 1 is an embodiment by way of example of the    -4-
propellent-free inhalation device according to the invention in the unused
position, Fig. 2 shows the inhalation device according to Fig. 1 in the
primed position, i.e. ready for inhaling, 



Fig. 3 shows a section along the line A-A in Fig. 1, illustrating another
embodiment. The propellent-free inhalation device shown in Fig. 1 consists
of a housing 24 which has a mouthpiece 16 at the top and is closed off at
the other end by a baseplate 19 which has air inlet slots 20 and a central
base portion 22 which can be unscrewed. In the housing, in the region of
the base, a tablet holder 1 is arranged in an axially movable manner and on
it is fixed, in a tablet recess 21, a square tablet 4 of the medicinal
substance to be measured out and inhaled. The movement of the tablet 4 is
guided by means of a tablet guide 23. The inhalation device also has a
rotatable brush arrangement 5 which can be brought into contact with the
tablet 4. The tablet holder 1 is held down, under the bias of a compression
spring 2 which rests on the central base portion 22 and on the tablet
recess 21, by means of a protective cap (not shown) which is fitted over
the inhalation device. When the protective cap is removed the tablet holder
1 is pressed against a stop 3 by the compression spring and in this way the
tablet 4 secured in the tablet holder 1 is pressed against the brush 5. In
the upper part of the inhalation device is a push button 6 which is
associated, via a pushing member 12, with a spindle 7 running in the
transverse direction. This spindle presses with the stop 7a against a plate
5 spring 8. A friction drive-wheel 9 is fixedly connected to the spindle 7
and engages operatively with a brush friction wheel 10 which is associated
with the brush 5 and drives it. Between the push button 6 and the friction
drive-wheel 9 is a spring 11. By the actuation of the push button 6 the
inhalation device is primed, i.e. brought into the state ready for
operation. The arrangement of the components is such that the spindle 7
initially performs a slight movement of translation to the right towards
the plate spring 8. In Figure 1 this is indicated, at the level of the
section A-A, by corresponding arrows. The friction drive-wheel 9 fixedly
connected to the spindle 7 is separated from the brush friction wheel 10.
As the push button 6 is pressed in further, the spring 11 is loaded and the
spindle 7 performs one or more rotations, caused by a steep screw thread on
the spindle and the pushing member 12 firmly connected to the push button
6. For adjustment of the stop 3, another spindle 13 is provided, arranged
parallel to the longitudinal axis of the device. This spindle is coupled to
the other spindle 7 via known components in such a way that, at the same
time as the push button is pressed in, the spindle 13 is rotated through a
defined angle, e.g. [ERR] by interlocking or frictional engagement. This
causes the stop 3 to move on by a defined amount. This 



determines the quantity (dose) to be brushed off the tablet and ensures
consistency of metering. In order to lock the device in the primed state
the push button has a resilient engaging pin 14 which can be brought into
engagement with a lug 15a of a bell crank lever 15. Once the push button 6
has been pushed in fully, it is locked in position on the bell crank lever
15 by means of the resilient pin 14; The spring 11 is now fully biased.
This position is shown in Fig. 2.    -6- In order to activate the primed
condition automatically as the patient breathes in actively during the
inhaling phase, a spring-loaded valve 17 and a bent lever mechanism 18 are
provided. As the patient inhales through the mouthpiece 16 an low pressure
is produced in front of the valve 17, causing the latter to pivot upwards
and thus release the push button 6 by means of the bent lever mechanism 18
and the bell crank lever 15. This push button is moved back into the
starting position shown in Fig. 1 by the biased spring 11, whilst the screw
thread on the spindle 7 and the pushing member 12 on the push button 6
bring about rotation of the spindle 7. The friction drive-wheel 9 is
pressed against the brush friction wheel 10 by the plate spring 8, so that
the brush also rotates and thereby brushes powder off the tablet 4 in the
desired dosage. After the valve 17 has opened, the inhalation process
causes air to flow through the air inlet slots 20 on the base 19 of the
housing, transporting the abraded particles to the mouthpiece 16. After the
end of the inhalation process the protective cap (not shown) is put on. As
it is put on, the tablet holder 1 is pressed onto the base 19 of the device
and the tablet 3 is moved away from the brush 5. This relieves the stress
on the bristles. After the removal of the protective cap, the flange-like
part of the tablet holder 1 simultaneously serves as an indicator of the
tablet consumption, as its position varies according to the amount of
tablet used up. The embodiment of the propellent-free inhalation device
according to the invention illustrated in Figs. 1 (and 2) may be modified
in numerous ways in terms of its assemblies and components.    -7- Thus,
the friction drive-wheel 9 which can be separated from the brush wheel 10
in conjunction with the plate spring 8 may be replaced by a locking pawl
mechanism which disengages the spindle 7 and the brush wheel 10 when the
spring is put under tension. A locking pawl mechanism of this kind is shown
in section in Fig. 3. It has a divided drive pinion 7b which engages in
driving mode with depressions in the brush carrier 9a. 



The connection can be broken by disengagement of the drive pinion. The
brush with radial bristles and a horizontal shaft shown in Fig. 1 may also
be replaced by a cup-shaped brush with a vertical shaft, which may be
driven by a rack connected to the push button 6. The mechanism with the
valve 17 and bent lever mechanism 18 which cause automatic actuation of the
primed state when -the patient actively breathes in may be replaced, for
example, by a trigger-piston arrangement which responds to low pressure.
Moreover, the air inlet slots 20 need not necessarily be provided on the
base of the housing but may also be arranged on the side of the housing 24.
Conveniently, corresponding air guidance paths are created in the interior
of the housing to ensure that the abraded particles are all conveyed to the
mouthpiece 16, if possible without the use of guide walls. The unit
consisting of tablet 4, tablet holder 1, tablet recess 21, compression
spring 2 and screw base 22 can be unscrewed from the device and replaced by
a new unit. The tablet guide 23 may optionally be included in the
replaceable unit, as may the spindle 13 and the stop 3. It is also possible
to replace just the tablet 4.    Moreover, the mouthpiece 16 need not be
arranged at the top of the housing 24. It is equally possible to provide
the mouthpiece on the side, or level with the brush 5.    9 Claims 1.
Inhalation device free from propellent gas, having a supply of medicinal
substance (4) to be inhaled, a manually operable metering device (5) for
removing a given dose of the medicinal substance (4) for the particular
inhalation process, a mouthpiece (16) for active breathing in, an air space
for distribution of the dose of medicinal substance (4) in the air stream
and a holder (1) in which the supply of medicinal substance (4) is
contained, characterised in that the medicinal substance is solidified in a
given geometric structure (4), and is associated with the metering device
constituted by an abrasion device in the form of a rotary brush arrangement
(5) for mechanically abrading the given dose. 2.   Inhalation device
according to claim 1, having a movable holder, characterised in that the
holder (1), which is mounted to be freely movable counter to the force of a
spring (2), is associated with an adjustable stop (3) which limits the
travel of the holder and predetermines the dose. 3.   Inhalation device
according to claim 1 or 2, characterised in that a drive, preferably a
spring drive 



(9, 10, 11, 12) is associated with the brush arrangement (5) and is
manually tensionable by means of a push button (6) and can be actuated by
actively breathing in. 4.   Inhalation device according to claim 3,
characterised in that switching means (15, 17, 18) are provided which
respond to the underpressure in the air space of the mouthpiece during
active breathing in and automatically trigger the drive of the brush
arrangement. 5.   Inhalation device according to claim 4,    -10-
characterised in that the switching means comprise a spring-biased flap
(17) which extends at right angles to the air stream in the air space and
which is associated with a bent lever mechanism (18) which is operatively
connected to a disengaging device (15, 15a, 14) for the drive of the brush
arrangement. 6.   Inhalation device according to one of claims 3 to 5,
characterised in that the spring drive has a spindle (7) which is fixedly
connected on the one hand to the push button (6) and which is mounted at
the other end on the housing wall (24) of the inhalation device, which is
surrounded by a drive spring (11) tensionable by a translatory spindle
movement and on which a drive-wheel (9) for the brush arrangement (10, 5)
is arranged, in such a way as to be separable when the drive spring is
tensioned. 7.   Inhalation device according to claim 6, characterised in
that the drive-wheel is a friction wheel (9) which is operatively connected
to another friction wheel (10) in the brush arrangement, and which is
releasable by translatory movement of the spindle counter to the force of a
spring (8). 8.   Inhalation device according to claim 6, characterised in
that the drive-wheel is operatively connected in driving mode to the brush
arrangement via a latching mechanism which is releasable by translatory
movement of the spindle counter to the force of a spring (Fig. 3). 9.
Inhalation device according to one of claims 1 to 8, characterised in that,
after the inhalation process, on moving into the position of non-use of the
device, the brush arrangement can be separated from the solidified
structure of the medicinal substance.    11 10. Inhalation device according
to one of claims 1 to 9, characterised in that the solidified structure of
the medicinal substance is in the form of a square tablet.    


