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An inhalation device, a method of dispersing a pharma­
ceutically active substance and a method of administering 
a dose of a pharmaceutically active substance. 

The present invention relates to an inhalation device for inhalation of a pharmaceutically 

active substance from a reservoir in an inhaler comprising an inhalation channel with an air 

s inlet and an air outlet, said device comprising a dispersing chamber having an air inlet and 

an air outlet into which the active substance may be sucked from said reservoir through the 

air outlet and means for allowing a user to inhale the active substance from said dispersing 

chamber, said dispersing chamber being defi 1ed by at least a first non-movable element 

and a second movable element, said second element being substantially cylinder-formed, 

10 said first element being arranged in said second element whereby a vacuum or negative 

pressure is created in said dispersing chamber when said first and second elements are 

moved in relation to each other, as described in the preamble of claim 1. 

The inhalation device according to the invention is preferably a breath-actuated dry-powder 

ts inhaler, containing multiple doses of a medicament containing an active substance, the 

inhaler having manoeuvring unit comprising a manoeuvring unit for loading one dose of 

the medicament to a dosing unit and providing said dose in a position for inhalation. An 

inhaler of the prescribed type is described in EP-A-0 069 715 and EP-A-0 237 507. 

20 The device ~cording to the invention is especially designed for patients who are not able 

to actively inhale or who are not able to create the inhalation fl.ow necessary to release and 

lift .the dose of the substance into the inhalation channel and to the lungs when using a 

breath-actuated inhaler. 

is Background of invention 

Inhalable pharmaceutically active substances are generally used for treatment of diseases in 

the bronchial and pulmonary area, such as asthma and chronical bronchitis~ Various 

embodiments of inhalation devices·orapparatus are used for the pwpose. The function of 

these known devices is depending on the creation of an airflow through the inhalation 

30 device caused by an inhalation by.the patient. The airflow causes active substance to 
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moved from a release position into the airflow in which it.is dispersed. A specially · 

advantageous inhaler of the above mentioned type is the dry-powder, breath-actuated 

multidose inhaler Turbuhaler®, schematically described in~ above mentioned EP­

patents. 

Some patients such as small children and elderly people with diseases in the bronchial .area 

are not able to use a breath-actuated inhaler as it might be hard or even impossible for these 

patients to achieve the necessary inhalation flow and these patient.; are today_reduced to the 

use of inhalers using p:reSsurised gas, i.e. freon. Such inhalers suffer from many known 

10 disadvantages, such as unwanted side effects. 

Furthermore, it is presently a problem to administer-an lnhalable substance to an asthma 

patient who is anaesthetised during an operation and the patient can not actively inhale. For 

many asthmatic patients ·the administration of asthma pharmaceuticals during an operation 

15 is vital. 

Prior-art 

In order to facilitate the inhalation of pharmaceutically active substances being 

administered by the use of pressurised metered dose inhalers, so called pMDI:s, it is known 

20 to provide expansion chambers into-which the substance, with the pressurised gas~ is 

dispersed. These devices are genenilly called spacers and a typical ·spacer is known from 

GB 1565029. 

Furthermore, inhalation devices including dispersion chambers have been developed for 

2s breath-actuated dry-powder inhalers of the above mentioned type. Such an inhalation 

device is described in EP-A-0 548152. This device is however bulky and contains several 

mechanical parts which makes the device complicated and expensive to produce and to 

use. The reliability is not very high due to the complexibility of the device. 
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The present invention relates to an inhalation device of the above mentioned type which 

can be used by patients having reduced ability to create an inhalation flow i:iecessary to lift 

the dose from the release position into the inhalation channel when using a breath-actuated 

inhaler. and which can be used to administer Inhalable substances to a patient being 

s anaesthetised. 

The invention provides a device which facilitates the use of especially a Turbuhaler® for 

patients presently being reduced to the use of pressurised metered-dose inhalers. 

·":• 

10 The inhalation device according to the invention has a non-complicated construction with 

few mechanical parts. is simple and cheap to produce and is easy to use by·the patient. 

In the device according to the invention a first non-movable element is fixed on the inhaler 

so that a second element will move in relation to both the first element and the inhaler 

ts when the device is activated for inhalation, as described in the characterising part of claim 

I. 

Further advantages with the present invention ate clear form the depending claims 2 to 16. 

20 The present.invention also includes a method of dispersing a pharmaceutically active 

substance, in a dispersing chamber by creating a negative pressure or vacuum is in said 

dispersing.by using a device as accorcting.to the invention. The dispersed substance could 

thereby be inhaled using an ordinary inhalation flow or it.could be pressed out from the 

inhalation device, as described in claims 17 to 19. 

25 

Brief description of the draWing 

The inhalation device according to the present invention will now be described by way of 

example with reference to the appended drawings, in which 

JO Fig. 1 shows a schem~tic view of a section of the inhalation device according to a first 
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embodiment of the invention; and 

Fig. 2 shows a schematic view of a section of the second embodiment of the inhalation 

device according to the invention. 

s Detailed description of the drawing 

The device according to the invention is intended to be used in connection with an inhaler 

for inhalation of a pharmaceutically active substance, e.g. the breath-actuated, chy~powder, 

multidc;e inhaler 12 sold under the trademark Turbuhaler® . The inhalation device 

according to the invention may be modified within the scope of the appended claims to be 

10 used with any dry-powder inhaler which when activated PQsitions a dose of the 

medicament in a release position in the inhalation channel. 

The prefeJTed inhaler 12 is provided with a reservoir for storing the substance, a metering 

or dosing unit , an air flow path having .an air inlet and an air outlet. The inhaler is also 

1s provided with operating means comprising a manoeuvring unit 13 for moving a metering 

device from a loading position in which a predetermined dose of the substance to be 

inhaled is metered into the metering device and a release position where the dose is placed 

in the inhalation channel, released and carried by the inhalation air through the channel to 

the air outlet or mouthpiece 15 of the inhaler. 

20 

As can be seen in.the drawings the inhalation· device according to the invention comprises a 

first substantially non-moving element 10 which is provided on the air outlet or mouth 

piece 15 of the inhaler. The first element 10 is formed as a piston having an opening 26 

which, when the piston is arranged on the air outlet of the inhaler, coincides with the 

2s opening 11 of the air outlet. The coi:mection between the air outlet or mouth piece 15 of the 

inhaler and the piston is air tight through a sealing or as in the preferred embodiment the 

piston is rigidly mounted on the outer walls of the air outlet or mouth piece 15 Qf the 

inhaler in order to prevent air from entering between the tw.o parts. The piston could be 

glued, welded or rigidly fastened in any other manner to the inhaler. 

30 
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Around said first substantially non-moving element, i.e. the piston 10, a movable second 

element 6 is provided. Said second element 6 is hollow and substantially formed as a 

cylinder. In the upper part of the cylinder the walls merge and define a cone-shaped part 

28. Above this cone-shaped part 28 a further cylinder 22 having a smaller diameter than the 

s cylinder 6 defining the second element is arranged. Said cylinder 22 defmes the air outlet 

of the dispersing chamber 20 and the _inhalation device and is fomied as a mouth piece or 

nose adapter part. 

The piston 10 is arranged inside the cylinder 6. The piston thereby defines the bottom of 

10 the second element 6. A dispersing chamber 20 is defmed in the cylinder 6 above the 

piston 10. Sealing means 8 are provided between the first and second elem~nts at their_ 

mutual area of connection. The sealing means 8 are preferably provided as an 0-ring 

sealing member and could be arranged in a groove provided on the outer surface of the 

piston. 

15 

As mentioned above the piston is fonned with an opening 26 which coincides with the 

opening 11 of the air outlet or mouth piece 15 of the inhaler. First valve means 18 are 

provided regulating the air flow through the air outlet and the opening in the piston to the 

dispersing chamber. The valve means are provided as a one way valve arranged to only 

20 open- when the_ air flows from the inhaler to the dispersing chamber. The valve could be of 

any known type and is in the preferred embodiment formed as a thin membrane of which 

one part is fixed to the wall of the piston and the other end is free moving. 

The cylinder 6 is formed with a limiting wall member 14 having an outlet opening 

:?S coinciding with the air outlet of the inhaler. The wall member 14 defines the upper 

restriction of the dispersing chamber 20 and is provided with holding means 30 for holding 

the inhaler in a fixed position in relation to the rotation when the manoeuvring unit 13 are 

:rotated. These means could be provided as a ratchet mechanism, as teeth rings or have any 

other construction. Second valve means 16 are provided in said opening for regulating the 

30 air flow ourfrom the dispersing chamber upon inhalation ofa user. A mouth piece 22 or 
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nose adapter is provided at the end of the cylinder 6. 

The first and second valves 18 and 16 are preferably of simil~ construction and must be 

sensitive and easy to open in order to minimise the inhalation flow resistance and retention 

s of substance within the inhalation device. For this purpose the valve could preferably be 

made as thin membranes of plastic or the like. The membranes could be fixed at one end 

in the opening of the piston 10 and the wall member 14 respectively. as can be seen in the 

figure. The wall member 14 acts as a valve seat for the valve 18. 

10 In a first preferred embodiinent a further hollow cylinder element 4 is provided. The 

cylinder is defmed by· a bottom and wall parts and is opened in its upper region. The 

bottom of said further cylinder is provided with .air .inlet openings S communicating with 

the inside of said further cylinder element 4. A mounting element 24 for the inhaler is 

provided inside said further cylinder and fixed to the bottom of the cylinder. The mounting 

1s element 24 comprises a portion 23 adapted to the fonn of the manoeuvring unit 13 of the 

inhaler in order for it to be fixedly mounted in said mounting means 24. 

Due to this fixed and rigid mounting of the manoeuvring unit 13 of the inhaler 12 in the 

mounting part 23 the unit 13 is rotated an angle proportional to the rotation of the . outer 

20 cylinder-fonned element 4. The rotation of the outer cylinder-fomied element 4 and 

thereby the manoeuvring unit 13 activates the inhaler.12 for inhalation as the manoeuvring 

unit places the dosing unit and thereby a dose in the release position within the inhalation 

channel. 

2s The function of this embodiment.will now be described. 

In the inactive position, which is shown in fig. l, the.inner cylinder-formed element 6 is 

totally interposed into the outer cylinder-formed element 4. When the outer element 4 is 

turned the manoeuvring unit 13 and the dosing unit of the inhaler is turned and a dose is 

30 placed in release position in the in.halation channel. The two cylinder formed element 4 and 

( 
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6 are thereafter moved axially in relation to each other whereby.the inhaler 12 with the 

piston IO is pressed downwards along the inner wall of the inner element 6. A low-pressure 

or vacuum is created in the inner chamber 20 which is created!when the elements are 

moved away from each other. The second valve 16 closes. 

·The valve 18 opens and air is drawn into the inhalation device through the air inlets Sin the 

bottom part ·of the outer element 4. When the air passes the inhaler, the dose placed in the 

inhalation channel is released and dispersed into the inner chamber 20. 

10 The dispersed substance could now be actively inhaled by the patient, a method which 

could be used also by small children. elderly people and others with reduced inhalation 

capacity. 

Alternatively the substance can be forced out of the inner chamber by pressing the piston 

JS 10 and the second element 6 together again after the activation and dispersion Of the dose 

has taken place. The volume in the dispersing chamber will then decrease and an over 

pressure or positive pressure will be created. The valve 18 will open and air/substance 

contents of the dispersing chamber will be forced out through the mouth piece 22 ·of the 

device~ In this manner substance can be forced down into the lungs of the patient. This 

20 active pressing out of the substance is especially intended to be used when treating an 

anaesthetised patient but could also be used under other circumstances, e.g. by small 

children or elderly people refusing to inhale. 

2S 

The inhalation device could also be constructed without the outer cylinder 4. 

A biasing. element 32 is thereby provided between the piston 10, which is mounted on the 

mouthpiece and/or upper part of the inhaler. and the cylinder 6. The cylinder 6 is provided 

with stop means 35 provided at the opened end of the cylinder preventing the cylinder from 

being separated from the piston Io, Further sealing means 36 are provided between the 

30 piston 10 and the cylinder 6. In this embodiment in the inactivated position of the device 
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the piston 10 is ammged in relation to the cylinder in such an manner that the dispersing 

chamber has its largest volume, i.e. the piston and the cylinder are in the retracted position 

in relation to each other. When the device is activated for inh~ation a dose is placed in the .. 
inhalation channel by the rotating movement of the manoeuvring unit 13, which in this. 

s embodiment is handled directly by the user. The piston 10 is then moved within the 

cylinder 6, i.e. the piston is pushed towards the oudet of the cylinder 6, against the force of 

the biasing element 32. The volume of the dispersing chamber is decreaSed. The piston 10 

is then released and will due to the force of the biasing element travel instantly towards t:: 1e 

bottom of the cylinder thereby creating a negative pressure or vacuum in the dispersing 

10 chamber as the volume increases. The dose will be sucked with the air entering into the air 

iillets of the inhaler to the inhalation channel and further up to the dispersing chamber. 

When the pressure has been compensated the valve 18 will close and the user can inhale 

through the mouth piece as described above. 

is Further sealing means could be provided in order to secure an airtight sealing between the 

inhaler 12, the piston 10 and the cylinder 6. 

20 

The biasing elem~nt is preferably a spiral spring but any other type of resilient element 

could be used .. 

The use of the device to force the dose to be inhaled down into the lungs of a patient as 

described above could of course also be used with a device constructed in accordance with 

the second embodiment of the invention. 

2s The volume of the spacer could be varied due to requirements and needs, and a preferred 

maximum volume of the dispersing chamber is between 50 - 250 ml. 

30 

The different parts of the inhalation device are preferably made of plastics, metallized. 

plastics or metal but other materials are also possible. 
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The present invention is preferably directed to the use of a pharmaceutically active 

substance in powdered form wherein the powder is dispersed into the inner chamber of the 

inhalation device in a fmely divided form wherein the particles are smaller than 10µ.m, 

preferably smaller than 3µ.m. 

Possible modifications of the ·invention 

The inhalation device according to the present invention could of course be modified 

within the scope of the appended claims. 

10 In the preferred embodiment the means for generating the negative pressure or vacuum are 

two cylinder-fanned elements provided telesccipically in relation to each other. In the 

preferred embodiment the elements have a circular cross-section but any other form such as 

squared is possible. 

1s In the second embodiment a further cylinder could be provided in the second element 6. 

· Said further cylinder is arranged to be separately movable in relation to the second element 

6, whereby the biasing means are provided in a space between the two cylinders.· 

. ; ;·'. .. :. 



W096/19253 PCI'/SE95101539 

10 

Claims 
I lllfllf :lllllf lllll-fllll·fl lllf · * . C L ' M '·' S_ .. · * 

1. An inhalation-device far inhalation of a pharmaceutically ~ctive substance from a 

reservoir in an inhaler (17) comprising an inhalation chann~Lwith an air inlet and an air 

s outlet, said device comprising a dispersing chamber (20) having an air inlet and an air 

outlet into which the active substance may be s~c.ked fro~ said ·ieservoir tlu'ough the air 

outlet and means (16, 22) for allowing a.user to inhale:thfi' acqye sub8tance from said 

dispersing chamber (20), said c'ispersing chamber (20) being 4etined by at least a first non­

movable element (10) and a second movable element (6), said second element (6) being 

10 substantially cylinder-formed, said first element ( 10) being ~ged, in said second element 

(6) whereby a vacuum or negative pressure is created in $aid dispersing ch~ber (20) when 

said first and second elements (10. 6) are moved in-~Oll tp each· other, 

c h a r a c t e r i s e d in that said first non-movable element (10) is fixed on the inhaler (12) 

so that the second element (6) will move in relation to both the first element (10) and the 

1s inhaler when the device is activated for inhalation. 

20. 

2. Inhalation device according to claim I •. 

c h a r a c t e r i s e d in that the first non-movable element ( 10) is fixed on the inhaler on 

the air outlet (15) adjacent the air outlet (11 ). 

3. Inhalation device according to claim 1 or 2, 

c h a r a c t e r i s e d in that an air tight sealing (8) is provided betWeen the outer surface of 

the piston (10) and the inner surface of the second element (6). 

2S 4. Inhalation device according to claim 1,2 or 3, 

c h a r a c t e r i s e d in that said first element ( 10) is fonned as a piston having an opening 

(26) and being provided on and surrounding the air outlet of the inhaler (12), whereby an 

air tight sealing is provided between the piston and the air outlet of the inhaler. 
·. : : · . 

. THIS SM~f f HAS BEEN, ·· 
REPLACED.· . ;:_:· ,. 

-.....,.·.a. ;..- . ... 
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5. Inhalation device according to claim 4, 

c h a r a c t e r i s e d in that said opening of the piston is provided in direct alignment with 

the opening of the air outlet of the inhaler ( 12). 

s 6. Inhalation device according to claim 4 or 5, 

10 

15 

20 

ch a r act eris e din that first valve means (18) are provided closing the opening of the 

piston (10), said valve means (18) being provided to open when negative pressure or 

vacuum is created in said dispersing chamber (20) .. md air is sucked through the inhaler to 

said chamber. 

· 1. Inhalation· device according to any of the preceding claims, 

ch a r act eris e din that further valve means (16) are provided closing the opening or 

air outlet (22) of the second element (6), said further valve means (16) being provided to 

open when a user inhales through said air outlet (22). 

· 8. Inhalation device according to claims 6 or 7, 

c h a r a c t e r i s e d in that said valve means (l 6, 18) are fanned as thin membranes 

rigidly attached at their one end to the walls of the first and second elements respectively 

and freely movable at their other end. 

9. Inhalation device according to any of the preceding claims, 

c h a r a c t er i s e d in that inhaler is a conventional dry-powder inhaler. 

10. Inhalation device according to claim 9, 

2s ch a r act eris e din that said inhaier comprises manoeuvring means (13), said means 

comprising a dosing unit and a dosing disc for feeding a dose of the pharmaceutically 

active powdered substance from a loading position to a position for inhalation in the 

inhalation channel of the inhaler. 
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11. Inhalation device according claim 10. ! . ' flllllf """ 11111 11111 " 1111 */C L M S * 

c b a r a c t e r i s e d in that said inhaler is a breath-actuate~ ~-powder inhaler, preferably 

a Turbubaler®. , 

s 12. Inhalation device according to any of the preceding claim$, 

c h a r a c t e r i s e din that the piston (10) is rigidly mounted on the air outlet or mouth 

piece 15 of the inhaler (12). 

13. Inhalation device according to any of the preceding claims, 

10 ch a r act eris e din that a further substantially cylinder fonned element (4) is provided 

around the outer surface of the first cylinder formed element (6) and being rotatable 

relative·to said second element (6), ·said further.cylinder f~ element (4) haVing 

mounting means (24) in its lower part for mounting the inhaler in said element ( 4). 

ts 14. Inhalation device according to claim 13, 

20 

ch a r act eris e din that the manoeuvring means (13) of.the inhaler are fixedly provided 

in the mounting means of the further cylinder fonned element (4) so that a rotation of the 

further cylinder formed element (4) in relation to the second el~ment (6) will rotate the 

manoeuvring means of the inhaler and activate the inhaler for iphalation. 

15. Inhalation device according to claims l to 11, 

c h a r a c t e r i s e d in diat biasing means (32) are provided between the piston ( 10) and 

the second element (6). 

2s 16. Inhalation device according to claims 15, 

c h a r a c t e r i s e d in that said biasing means (26) are a spiral spring. 

, TH.IS~ SHEET !-\AS BEEN 
. . .. , .. -REPLACED 
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17. Method of dispersing a pharmaceutically active substance in a dispersing chamber (20) 

by creating a negative pressure or vacuum in said dispersing chamber by using a device as 

according to claims 1to14. 

s 18. Method of administering a dose of a pharmaceutically active powdered substance by 

using an inhalation device ac~ording to claims 1 to 16 whereby the device is also used to 

force the dose in the dispersing chamber (20) out through the air outlet/mouth piece (22) of 

the device. 

10 19. Method according to claim 18, wherein the piston (10) and the second element (6) are 

forced to move in a direction opposite to the direction of creating said negative pressure or 

vacuum in the dispersing chamber whereby a over pressure or positive pressure will be 

created in the .dispersing chamber foreing the dose out of the device. 

THIS SHEEr HAS BEEN 
_ ·. REPLACED 


