
WO 97/11732
PCT/SE96/01184           INHALATION DEVICE         The present invention
relates to a device for inhalation of a pharmaceutically active
substance comprising means for generating a negative pressure or vacuum and
to a method  5  by which any suitable substance may be prepared in a
dispersed state.         Inhalable pharmaceutically active substances are
generally used for the treatment of diseases       in the bronchial and
pulmonary area, such as asthma and chronic bronchitis. Various types
of inhalation devices or apparatus are used for this purpose. 10       One
type of inhalation device is the breath-actuated inhaler, particularly but
not necessarily       a dry powder inhaler, containing multiple doses of a
medicament containing an active 



substance. The inhaler has a manoeuvring means comprising a manoeuvring
element for       loading one dose of the medicament to a dosing unit and
providing said dose in a position 15  for inhalation. An inhaler of the
prescribed type is described in EP-A-0 069 715 and EP-A-0      237 507.
The function of this type of known device depends on the creation of an
airflow through the      inhalation device resulting from inhalation by the
patient. The airflow causes the active 20  substance to be moved from a
release position in a dosing unit into the airflow in which it is
dispersed. A break down of aggregated particles must also be achieved
during inhalation,      because aggregates always occur in powders having
fine particles, especially finely divided      powders of the type
generally used for inhalation. A particularly advantageous inhaler of the
above mentioned type is the dry-powder, breath-actuated, multi dose inhaler
Turbuhaler[err], 25   generally described in the above mentioned
EP-patents.        Some patients such as small children and elderly people
with diseases in the bronchial area      are not able to use
breath-actuated inhalers as it can be hard or even impossible for these
patients to achieve the necessary inhalation flow. Airflow needed is about
30 - 60 1/mm and 30   many patients such as small children and elderly
people are not capable of producing the      
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necessary inhalation flow. These patients have to use inhalers with
pressurised gas, i.e. freon      (CFC). Such inhalers suffer from many
known disadvantages, such as unwanted side effects      both for the
environment and the patients.   5  In order to facilitate the inhalation of
pharmaceutically active substances which are      administered by the use
of pressurised metered dose inhalers, so called pMDI:s, it is known      to
provide dispersion chambers having a considerable volume, e.g. up to 2000
ml, into      which the substance, with the pressurised gas, is dispersed.
These devices are generally      called "spacers" and a typical spacer is
known from GB 1 565 029. 10      Inhalation devices including dispersion
chambers have also been developed for breath-      actuated, dry-powder
inhalers of the above mentioned type. Such an inhalation device is
described in EP-A-0 548 152. This device comprises a reservoir for the
active substance      (this can be part of a dry powder inhaler arranged
inside the inhalation device) and a 15  dispersion chamber. The dispersion
chamber has a movable wall part which varies the 



volume of the dispersion chamber between minimum and maximum  volumes so as
to draw      active substance into the dispersion chamber from the dry
powder inhaler. The movement of      the movable part is achieved by the
movement of a piston which when lowered creates a      negative pressure
within the dispersion chamber. The active substance is thereby drawn out 20
into the chamber. A patient may then inhale the dispersed substance in the
dispersion      chamber through a face mask or mouth piece. This device is
complicated and difficult to      use. Furthermore, contact with powder and
the design of several mechanical parts make the      function of the device
less reliable.   25  It is therefore an object of the present invention to
provide an inhalation device including a      dispersion chamber which can
be used by patients having reduced ability and which can      create the
air flow necessary to lift a dose from a release position into an
inhalation channel,      disperse it in the air flow and achieve the
required break up of aggregated particles when      using a breath-actuated
inhaler. Preferably, the device should be simple and reliable to 30
activate for inhalation and to use. The device should preferably be light,
robust and          
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attractive to take with you, since patients, for example asthma sufferers,
always have to       have their devices available.         According to the
present invention, there is provided an inhalation device for use with an
5  inhaler, the inhaler being for providing a dose of a substance for
inhalation, the device       having:                a section for receiving
the inhaler,                a dispersion chamber in fluid connection with
said section; and                a suction chamber of variable internal
volume and in fluid connection with said 10  dispersion chamber, wherein
by increasing the internal volume of said suction chamber, a negative
pressure is      produced in said dispersion chamber, thereby drawing
substance from the inhaler into the      dispersion chamber for subsequent
inhalation.   15  According to the present invention, there is also
provided an inhalation device having:               an inhaler for
providing a dose of a substance for inhalation;               a dispersion
chamber in fluid connection with said inhaler, and               a suction
chamber of variable internal volume and in fluid connection with said 



dispersion chamber; wherein 20            by increasing the internal volume
of said suction chamber, a negative pressure is      produced in said
dispersion chamber, thereby drawing substance from the inhaler into the
dispersion chamber for subsequent inhalation.        The significance of
this is that the substance for inhalation does not come into contact with
25  any parts of the suction chamber creating the negative pressure.
Furthermore, the dispersion      chamber may have fixed simple internal
surfaces which minimize retention of substance.      Preferably, the
suction chamber displaces a smaller volume than the volume of the
dispersion chamber and is connected to the dispersion chamber substantially
at an opposite      end to the connection with the inhaler. In this way,
dispersed substance drawn into the 30  dispersion chamber does not reach
the connection to the suction chamber.             WO 97/11732
PCT/SE96/01184                                                    4 



Further preferred features are described in the appended claims 3 to 16.
Thus, there may be provided an inhalation device which facilitates the use
of especially a      Turbuhaler for patients presently having to use
pressurised metered-dose inhalers 5      The device according to the
invention may be especially designed for patients who are not      capable
of using a breath actuated inhaler of the above mentioned type for the
reason that      they are not capable of creating the inhalation flow
necessary to release and lift the dose of      the substance into the
inhalation channel and to the lungs. 10      It is also an object of the
present invention to provide a method of preparing a substance in      a
dispersed state.        According to the present invention, there is also
provided a method of preparing a 15  substance in a dispersed state in a
dispersion chamber by drawing the substance into the      dispersion
chamber from a dispenser, wherein a suction chamber of variable internal
volume      is provided in fluid connection with the dispersion chamber and
the method includes the      steps of:               increasing the
internal volume of the suction chamber so as to produce a negative 20
pressure in said dispersion chamber to thereby draw said substance from the
dispenser into      the dispersion chamber. 



As mentioned above, inhalation devices, including those with expandable
dispersion      chambers, can include moveable parts which allow a
substance to be sucked into a  25  dispersion chamber. Of course, these
parts may be operated manually with the force for      filling the
dispersion chamber being provided directly by the user. However, this force
is       preferably provided by a sprung device such that the user merely
has to release the tension      in the device. Unfortunately, however, due
to the very nature of elasticity, the force      provided by a spring
decreases as the spring expands. Thus the gas flow into the dispersion 30
chamber is much higher for the first part of the filling of the chamber.
This is particularly              WO 97/11732
PCT/SE96/01184                                                      5  



undesirable when the gas flow is used to pick up the substance from an
inhaler, for instance       to pick up dry powder and disperse it in the
gas.         According to the present invention, there is provide an
inhalation device comprising:  5       a dispersion chamber for containing
a substance dispersed in a gas;           a sprung device for creating a
change in pressure so as to cause said dispersed       substance to flow
into said dispersion chamber, and           a flow regulating valve of
variable restriction for restricting said flow of said dispersed
substance into said dispersion chamber, wherein 10     the restriction of
said flow regulating valve is arranged to vary in conjunction with
operation of said sprung device so as to compensate for characteristics of
the sprung device.         In order to restrict or regulate the flow, the
valve may be located anywhere in the fluid path,       ie. in the inlet or
outlet of the dispersion chamber or upstream or downstream thereof. 15
The position, construction and characteristics of the valve should be
chosen according to      the type of inhalation device, the characteristics
of the sprung device and the substance. In      general though, a sprung
device will tend to create a much higher flow into the dispersion
chamber during the first part of the its operation than during its last
part. Therefore, the 20  flow regulating valve should be designed to
compensate for this and offer the most      restriction during the first
part of the operation of the sprung device. For instance, where      the
sprung device includes a piston moveable from a first to a second position,
the 



restriction should decrease as the piston moves from the first to the
second position.   25  In any device with a dispersion chamber, including
those of the prior art using an      expandable dispersion chamber, some of
the dispersed substance can fall out of its      suspended state in the gas
and collect on internal surfaces of the dispersion chamber. If the
user then tips the device, the collected substance, which might be powder
or liquid, can be      poured out of the dispersion chamber outlet and, if
fitted, a mouthpiece. This is undesirable. 30             W097/11732
PCT/SE96/01184                                                    6
According to the present invention, there is provided an inhalation device
for providing a      substance dispersed in a gas for inhalation, the
device comprising: 



walls defining a dispersion chamber for containing said dispersed substance
and      defining an outlet in said dispersion chamber through which said
dispersed substance may s  leave said dispersion chamber in a dispersed
state; wherein           said walls also define at least one channelled
region at least partly surrounding said      outlet such that any substance
on said walls cannot be caused to travel across the walls      defining
said channelled region and to pass through said outlet   10  The channelled
region may be provided as an inwardly extending funnel or cone or merely
as an inwardly extending pipe. The important aspect is that, if the user
turns the device      upside down, any substance which has collected on the
sides will travel along the walls and      into the channelled region
rather than out through the outlet. Since the outlet is positioned
inwardly of the general periphery of the chamber, substance cannot be
poured out of it. 15      The inhalation device according to the present
invention will now be described by way of      example with reference to
the accompanying drawing, in which:        Fig. 1 is a side view of an
inhalation device when the device is retracted and closed in its 20
inactive position,        Fig. 2 shows the first step of the activation of
the device,   



Fig. 3 shows the inhalation device of fig. 1 in 25  position for
inhalation,        Fig. 4 shows schematically the flow of the air when the
substance is released and dispersed      in the dispersion chamber just
after the device has been activated for inhalation,   30  Fig. 5 shows a
device with a preferred mouthpiece valve,              WO 97/11732
PCT/SE96/01184                                                    7
Figs. 6 a-c show components of a mouthpiece valve,  



Figs. 7 a-f show various flow regulating valves,    5  Fig. 8a is a view
along lines IV-IV in fig. 1 in the first step of activation of the device
corresponding to fig. 2,        Fig. 8b is a view along lines IV-IV in fig.
1 in the position where the spacer has been      activated and the dose
released corresponding to fig. 3. 10      Fig. 9 shows a gear linkage for
the mounting element of the device,        Fig. 10 shows a device with an
insert to prevent collected powder falling out,   15  Fig. 11a and 1 lb
show variations of the insert of Fig. 10.        The inhalation device
comprises a housing 1 containing a first chamber 2, in which a suction
chamber of variable volume is formed, and a second chamber 3, the
dispersion chamber,      having a constant volume. In the preferred
embodiment the chambers are cylindrical but any 20  other form is possible.
The two chambers 2 and 3 are arranged axially and telescopically
movable in relation to each other and a fluid connection is provided
between the two 



chambers.        The second, or dispersion, chamber 3 is provided with a
lid 31 covering its upper part. The 25  lid 31 may be a separate component
or formed integrally with the chamber 3. Said lid 31 is      provided with
a mouth piece 32 intended to be inserted into the mouth of the user when
the      device is to be used. The mouthpiece is preferably detachable from
the lid 31 for instance by      means of a bayonet fitting. In this way, it
may be removed for cleaning.              WO 97/11732
PCT/SE96/01184                                                     8
Inside the lid, an inhalation channel 33 is arranged between and in fluid
connection with the      dispersion chamber 3 and the mouth piece 32. When
the device is to be used, said mouth      piece is moved between a
retracted position as can be seen in fig. 1 and 2 and an active 



position as can be seen in fig. 3 and 4. If an infant is to use the
inhalation device a face mask  s  of any known kind can be mounted on the
mouth piece or the mouth piece can be      exchanged for such a face mask
A one way valve 5 is provided in said inhalation channel 33. When the
device is used and      the user inhales through the mouth piece 32, the
valve opens in order to let the inhalation air 10  enter through the mouth
piece into the mouth of the user. When the user exhales, the valve      5
closes in order to prevent exhalation air to enter into the channel and the
dispersion      chamber 3. In the preferred embodiment, the one way valve 5
is a so called flap valve, but      any other type of valve could be used,
such as a torpedo or ball valve.   15  Fig. 5 shows a device with a
preferred mouthpiece valve and Fig. 6a to 6c illustrate the      components
of a similar valve. The valve comprises an insert 51 having a valve seat
52, an      aperture 53 and a bearing 54. The valve flap 55 shown in Figs
6b and 6c comprises a shaft      56 for insertion into bearing 54 such that
the flap may freely rotate. When the insert 51 is      fitted in the
mouthpiece, the wall of the mouthpiece closes bearing 54. 20      Inside
the housing 1, means 6 are provided for mounting and activating an inhaler
7 which      may be an internal part of or detachably mounted in the
housing 1. In the preferred      embodiment, the inhaler is of the type
sold under the trademark Turbuhaler[err] and is      mounted in a chamber
provided adjacent chamber 2. The inhaler 7 comprises a reservoir for 25
the substance to be inhaled, a dosing unit provided in the inhalation
channel of the inhaler,      manoeuvring means 71 for feeding a dose of the
substance to the dosing unit and to place it 



in position for inhalation in the inhalation channel and a mouth piece 72.
Although the      inhaler is a Turbuhaler in the preferred embodiment any
other inhaler of this or similar      types could be placed in a device
according to the invention. 30              WO 97/11732
PCT/SE96/01184                                                     9
The manoeuvring means 71 of the inhaler 7 is mounted in a mounting and
activating means       6 of the inhalation device in a manner which will be
described in more detail below.         When mounted in the housing 1, the
mouth piece 72 of the inhaler 7 is connected to the  5  dispersion chamber
3 via the first end of a substantially L-shaped channel 8. When the
device is ready for inhalation, the other end of the channel 8 is arranged
to be in fluid 



connection with the dispersion chamber 3 via an opening 34 provided in the
wall 37 of the       dispersion chamber 3. A seal 81 is arranged close to
the end of the channel 8. When the       device is in its retracted
position, the opening 34 is located remote from the L-shaped 10  channel 8
and a fluid tight seal is established between the inhaler and the
dispersion chamber       3.         Many pharmaceutically active substances
are hydroscopical. They are sensitive to humidity       and must be kept in
an environment with a stable humidity. In order to avoid moisture 15
entering into the inhaler the chamber in which the inhaler is arranged is
sealed against      environmental air in an air tight manner. This sealing
is broken when the device is activated      for inhalation, i.e. when the
dispersion chamber 3 is turned to the active position. When in      the
active position, an opening in the wall adjacent the first chamber 2 is
opened and an air      inlet 75 is created. When inhalation has been
completed and the dispersion chamber is 20  turned and lowered into its
reacted position, the opening or air inlet is closed again and the      air
tight sealing is achieved again        As mentioned above, the first
chamber 2 and the dispersion chamber 3 are movable and      telescopically
arranged in relation to each other. Guiding elements are preferably
provided 25  which guide the movement of the chambers in relation to each
other. These guiding       elements can be provided as a pin on the surface
of one of the chambers and a      corresponding groove provided on the
surface of the wall of the other chamber. The      function of the guiding
means will be further described below in relation to the function of 



the device. 30              WO 97/11732
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The dispersion chamber 3 is arranged inside the first chamber 2 so that the
bottom wall 35      of the dispersion chamber defines the top wall of the
first chamber. A piston 4 is arranged      inside the first chamber 2. The
piston 4 is movable between a retracted first position and a      released
second position as can be seen in fig. 2 and 3 respectively. The piston 4,
the wall s 35 and the sides of the first chamber 2, together define a
suction chamber. The volume of      the suction chamber is varied by the
movement of the piston. The piston 4 is provided with      a seal 41
providing a fluid tight seal against the walls of the first chamber during
most of the      movement of the piston. Between the bottom wall 35 of the
dispersion chamber and the      piston 4 biasing means 43 are provided
which force the piston to its released second 



10  position when the piston is released from its retracted first position.
The biasing means is      preferably a spring. Lugs 42 are provided on the
piston latching into grooves 21 provided      on the bottom of the
dispersion chamber 3 thereby holding the piston against the biasing
force of the spring and locking it in its first position.   15  In order to
achieve the optimum flow profile for the air and/or gas drawn through the
inhaler where the flow rate increases in a controlled way to a maximum rate
about 60 1/min,      an air/gas flow regulating device 9 is arranged in the
dispersion chamber 3. This      compensates for the characteristics of the
sprung device, i.e. the piston 4 and biasing means      43, described
above. 20      The air regulating device is preferably constructed as a
flow regulating valve 9 and is      attached to the piston 4. The flow
regulating valve 9 is formed as a needle valve having a      stand pipe 91
and a cone shaped needle 92 arranged inside the stand pipe 91. The stand
pipe      is mounted in the bottom wall 35 of the dispersion chamber 3 and
protrudes upwardly inside  25  the dispersion chamber 3. A one way valve 93
is arranged at the upper part of the stand pipe      allowing fluid, ie.
air or even gas, to enter into the stand pipe and down into the variable
volume of the suction chamber.        The cone shaped needle 92 is provided
on the piston 4 and protrudes upwardly into the 30  stand pipe 91. In the
retracted first position of the piston 4, the needle 92 is provided inside



WO 97/11732
PCT/SE96/01184                                                     11
the stand pipe along its whole length. When the piston is released from its
retracted position       and moves downwardly so as to increase the volume
of the suction chamber, the needle will       move with the piston and out
of the stand pipe. The needle restricts the cross section of the
stand pipe and thereby restricts the valve clearance in the stand pipe. The
air flow down  s  through the stand pipe is thus most restricted at the
point of release of the piston, but this      restriction will decrease as
the needle moves downwardly out of the stand pipe and into the      first
chamber. In order to make the most optimal use of the inhaler arranged
inside the      device, the air flow during the suction of air through the
device should be the same every      time the device is used. This can be
achieved by the arrangement of the stand pipe and the 10  needle. With the
described construction, the speed, force and air flow profile of the air
flow       through the device is optimised. The shape and length of the
needle 92 has been determined       out of the object to achieve said
optimised inhalation air flow. 



Fig 7a illustrates a partial cross section through the standpipe 91 and
shows the conical 15  shape of needle 92. Of course, any other form with
any other cross section could also be      used as long as the requirement
of flow restriction is achieved. Other possible valve      arrangements are
illustrated in Figs 7b to 7f Figs 7b and 7c show variations on the
embodiments of Fig 7a. Fig 7d shows a valve with a variable cross section
standpipe. Figs      7e and 7f illustrate a valve having a hollow needle
and a series of apertures down the side of 20  the standpipe. For this
latter embodiment, to avoid dispersed substance being drawn into the
standpipe, the device of Figs. 1 to 4 should preferably be modified to move
the dispersion      chamber inlet away from the series of apertures. These
and other suitable regulating valves      can be used with other dispersion
chambers such as described above in conjunction with      EP-A-0548152. 25
The mounting and activating means 6 mentioned above comprises a shaft,
having a square      or rectangular cross section 11, mounted in the bottom
wall of the housing 1 and protruding      into the first and dispersion
chambers 2, 3 through holes 44 and 36 arranged in the piston       and the
bottom wall 35 of the dispersion chamber respectively. 30      
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According to one embodiment, a lever 61 is connected to the shaft 11 at its
lower end. As      illustrated in Figures 8a and 8b. at least one,
preferably two, further levers 62a, 62b are      connected to the first
lever 61 at their first ends. The second ends of these further levers
62a, 62b are connected to a mounting element 63 in which the manoeuvring
means 71 of s  the inhaler 7 is arranged. The further levers are connected
to the mounting element 63 in      such a manner that movement of the
levers 62a and 62b will cause the mounting element 63      to turn, whereby
the manoeuvring means 71 of the inhaler will also be turned. The turning
movement of the manoeuvring means 71 corresponds to the required movement
of the      means for feeding a dose into the inhalation channel of the
inhaler. The length and form of 10  the further levers is determined by the
required turning movement of the manoeuvring      means 71.        An
alternative embodiment is illustrated in Figure 9. In this embodiment a
gear 261 is      connected to the shaft 11 at its lower end. The gear 261
is then connected via an 15  intermediate gear 262 to a mounting gear 263
which is attached to an integral part of 



mounting element 63.        The function of the device will now be
described.   20  Initially the inhalation device is in the position shown
in fig. 1 with the dispersion chamber 3      retracted into the first
chamber 2 and with the mouth piece 32 placed in its retracted
position. When the user is to inhale, the dispersion chamber is raised in
relation to the first      chamber 2 as shown in fig. 1. Thereafter, the
mouth piece 32 is turned by an angle of about      90 from its inactive to
its active position. In the preferred embodiment, the mouth piece 32 25  is
mounted to or formed as a part of the lid 31 and the lid 31 which is
rigidly connected to      or formed as a part of the upper part of the
dispersion chamber 3. The movement of the      mouth piece 32 will release
the locking means of the piston 4 from its first locked position.        In
the preferred embodiment, the dispersion chamber 3 is rotated by about
90[err] in a plane 30  parallel to the horizontal as illustrated in the
Figures, but the angle can be made less or more        
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than 90[err] simply by modifying the arrangement of the lever arms or the
number of gear teeth       in the mounting and activating means 6. This is
because the turning movement of the       manoeuvring means 71 to feed a
dose to its release position determines the required       movement of the
mounting element 63. The mounting element 63 is turned by the  5  movement
of the lever arms 61, 62a and 62b or the gears 261, 262, 263 when the
device is       activated, i.e. when the dispersing chamber 3 and the mouth
piece 32 are turned.         When the lid 31 and the mouth piece 32 are
turned to activate the inhalation device, the       movement of the
dispersion chamber 3 and the piston 4 is transferred to the first lever 61
or 10  gear 261 via the shaft 11. The first lever 61 turns and transfers
this movement to the further       levers 62a and 62b or the gear 261
transfers this movement to gears 262, 263 which then       turn the
mounting element 63 and the manoeuvring means 71 of the inhaler 7.
As described above the mounting and activating means 6 for the inhaler is
arranged in such 15  manner that the manoeuvring means 71 of the inhaler 7
is turned when the mouth piece 32      is turned to its active position. In
this way a dose of the substance to be inhaled will be fed 



from the reservoir of the inhaler into the dosing unit and positioned for
inhalation in the      inhalation channel of the inhaler.   20  In the
initial retracted position, the lugs 42 of the piston 4 are latched into
the locked      position in the bottom wall 35 of the dispersion chamber.
When the dispersion chamber is      moved in relation to the first chamber,
the piston 4 will follow the dispersion chamber      upwardly until an end
position is reached. When the end position has been reached, the      mouth
piece is turned and the arrangement of the guiding means between the two
chambers 25   will unlock the lugs 42 such that the piston 4 is released.
Due to the biasing forces of the      spring 43, the piston is forced
downwardly away from wall 35 inside the first chamber      increasing
instantly the volume of the suction chamber. A negative pressure or vacuum
is      thus created in the suction chamber. Through the stand pipe 91, air
is drawn from the      dispersion chamber down into the suction chamber and
a negative pressure or vacuum is 30 created in the dispersion chamber. As
mentioned above, air inlets 75 are arranged in the            WO 97/11732
PCT/SE96/01184 



14        bottom wall of the housing 1. These air inlets are formed to
guide air/gas in to the chamber      in which the inhaler is housed. Due to
a seal 73 provided around the inhaler, the only path      for the air is
through the inhalation channel of the inhaler. A dose of the powder has
already      been placed in the inhalation channel during the activation of
the device. This dose will be   5  lifted out of its position, mixed with
the air in the air flow and will travel with the air flow      up through
the mouth piece 72 of the inhaler via the L-shaped connection means 8 into
the      dispersion chamber through the opening 34.        The stand pipe 9
is constructed in such a manner that the volume of air passing down to the
10  suction chamber is less then the air volume of the dispersion chamber
before air is entered      from the inhaler. In this manner the amount of
aerosolised substance which enters into the      stand pipe is minimised.
As illustrated in Fig 10, in order to further improve the device, an insert
100 can be 15  provided in said dispersion chamber 3 in order to provide a
channelled region and to      prevent powder particles which have collected
on the bottom of the dispersion chamber      from falling out of the
dispersion chamber into the inhalation channel 33 of the lid or into
the mouth piece 32. Preferably, the insert 100 has a funnel-form and is
placed with its tip 



directed downwardly towards the bottom 35 of the dispersion chamber 3.
However, any 20  form producing a channelled region around the outlet 102
will have an equivalent effect,      such as a curved cross section as
llustrated in Fig 11a and a ridge as illustrated in Fig  11b.      These
channelled regions may be used with other dispersion chambers such as
described      above in conjunction with EP-A-0548152.   25  Possible
modifications      The inhalation device according to the invention as
described above could of course be      modified within the scope of the
appended claims.        Thus, although in the preferred embodiment, the
mouth piece and the dispersing chamber 30  are turned through an angle of
about 90[err] when the device is activated for inhalation, by a
WO 97/11732
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15        modification of the guiding means, the angle of rotation can be
changed to any other      desirable angle.        Although a
breath-actuated dry-powder inhaler has been described above, any other
inhaler  s  could be used where a dose of a substance to be inhaled is
placed in an inhalation channel      for inhalation and in which air or gas
is drawn through the inhalation channel in order to mix      the dose with
the inhalation flow and to transport it to a patient.        The device has
been described for use with air drawn from the environment around the 10
device. However, if necessary or required, a gas source could easily be
connected to the air      inlet of the device and gas could be drawn into
the device instead of or together with      outside ambient air.        It
is also possible to modify the device so that the air contained in the
chamber 2 under the 15  piston 4 is used to equalize the negative pressure
or vacuum created in the inhaler during      the drawing of air from the
inhaler into the dispersing chamber 3. In this case, air from the
chamber 2 will be drawn through air inlets close to the inhaler and will
pass through the      inhaler in the same manner as described above. An
advantage of this arrangement is that the      increased pressure created
in the air volume beneath the piston provides an extra force to 



20  release and transport the dose and the air up through the inhaler and
further into the      dispersion chamber.        In the described
embodiment, the mounting and activating means consists of a lever
mechanism comprising lever arms or a gear drive. However, other activating
mechanisms 25  for the manoeuvring means of the inhaler could be used, such
as different types of drive      mechanisms, e.g. drive belts and similar.
16        CLAIMS       1.   An inhalation device for use with an inhaler,
the inhaler being for providing a dose of     a substance for inhalation,
the device having: 5         a section for receiving the inhaler,
a dispersion chamber in fluid connection with said section; and 



a suction chamber of variable internal volume and in fluid connection with
said      dispersion chamber, wherein              by increasing the
internal volume of said suction chamber, a negative pressure is 10
produced in said dispersion chamber, thereby drawing substance from the
inhaler into the      dispersion chamber for subsequent inhalation.
2.   An inhalation device having:              an inhaler for providing a
dose of a substance for inhalation; 15        a dispersion chamber in fluid
connection with said inhaler; and              a suction chamber of
variable internal volume and in fluid connection with said      dispersion
chamber, wherein               by increasing the internal volume of said
suction chamber, a negative pressure is      produced in said dispersion
chamber, thereby drawing substance from the inhaler into the 20  dispersion
chamber for subsequent inhalation.        3.   An inhalation device
according to claim 1 or 2 having a first chamber and a piston      movable
within said first chamber, wherein said suction chamber is defined by said
first      chamber and said piston. 25      4.   An inhalation device
according to claim 3 wherein the dispersion chamber is mounted
telescopically within said first chamber and is movable between a retracted
position within      said first chamber and an extended position.  



REPLACEMENT SHEET  17        5.   An inhalation device according to claim 4
wherein said dispersion chamber has a wall     dividing it from said first
chamber, said piston being releasably connected adjacent said wall      and
movable with said dispersion chamber when connected.   5  6.   An
inhalation device according to claim 5 having a releasing mechanism for
releasing     the connection with said piston and a biasing member for
biasing said piston away from said     wall wherein when said dispersion
chamber is moved from the retracted position to the     extended position,
the piston moves with the dispersion chamber until the dispersion
chamber reaches the extended position, whereupon the releasing mechanism
operates to 10  release the connection with the piston, such that the
piston is biased away from the wall and     the internal volume of said
suction chamber is increased.   



7.   An inhalation device according to any preceding claim having an
element for     controlling the fluid flow from said dispersion chamber to
said suction chamber.  15      8.  An inhalation device according to claim
7, wherein said element is formed as a fluid      regulating valve.
9.  An inhalation device according to claim 7 or 8, wherein said element is
formed as a 20  stand pipe and a cone shaped restriction element on said
piston protruding into the inside of      said stand pipe, thereby
regulating the fluid flow through the stand pipe when the piston      moves
from its first to its second position.        10. An inhalation device
according to any preceding claim, wherein the inhaler includes a 25
manoeuvring element for feeding a dose of the substance to an inhalation
channel of the      inhaler, the device further including a mounting and
activating means comprising a      mounting element for mounting the
manoeuvring element and a lever arrangement being in       movable
connection with the mounting element wherein said lever arrangement is
connected      to the first and dispersion chambers. 30    



18        11. An inhalation device according to claim 10, having a shaft
which is connected to the      lever arrangement and which is mounted on a
bottom wall of said dispersion chamber and      said piston, whereby a
movement of the dispersion and first chambers in relation to the
inhaler is transferred to the manoeuvring element via said shaft and said
lever arrangement        12. An inhalation device according to any one of
claims 1 to 9 wherein the inhaler      includes a manoeuvring element for
feeding a dose of the substance to an inhalation channel       of the
inhaler, the device further including a mounting and activating means
comprising a      gear arrangement in moveable correction with the mounting
element wherein said gear 10  arrangement is connected to the first and
dispersion chambers.        13. An inhalation device according to any
preceding claim, having an insert provided in      said dispersion chamber,
said insert being funnel-shaped and provided with its tip directed
away from an inhalation outlet of the dispersion chamber.  



15      14. An inhalation device according to any preceding claim, wherein
the substance is a      pharmaceutically active substance.        15. An
inhalation device according to any preceding claim, wherein the inhaler is
a dry- 20  powder inhaler.        16. An inhalation device according to any
of the preceding claims, wherein the inhaler is a      Turbuhaler[err].
25  17.  A method of preparing a substance in a dispersed state in a
dispersion chamber by      drawing the substance into the dispersion
chamber from a dispenser, wherein a suction      chamber of variable
internal volume is provided in fluid connection with the dispersion
chamber and the method includes the steps of:           19   



increasing the internal volume of the suction chamber so as to produce a
negative pressure in said dispersion chamber to thereby draw said substance
from the dispenser into the dispersion chamber.    


