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An i nhal at%ng%ggeﬁsce, a nmet hod of dispersing a pharna- PCTISE951"01539
ceutically active substance and a nethod of adm nistering a
dose of a pharmaceutically active substange. The present invention

relates to an inhalation device for inhalation of a pharmaceutically
active substance froma reservoir in an inhaler conprising an inhalation
channel with an ain' inkalakDdeldediék,28 @éthodUbt &lisp&rdiifig L'pha&fmacONPri Si ng a
di spersi ng chanbeeukisdldy astiyersybstancenand a metg%dnf’éi gdndpistaripgt o which
the active subst @ndeser®f Bcrhaymaesntiecdbhysartivecsehsrenees hr ough t he

air outlet and neans for allowing a user to inhale the active substance

fromsaid dﬁﬁﬂﬁ@ ' . 1SR ' S : be E? i ned
by at least a Is:e?F g’rygﬁq%r\?a%@ghé%@étﬁm%e_%&ggﬁﬂdﬂgﬂgg%gg% vaa_ euqx{g%'y]rre nt,
sai d seconGicfive s¥bitanle frach £ibRérvaitiin ah inhakey bompfsing ah ififhlatith chamiell with'antair

el enent being arranged in said second el ement whereby a vacuum or negative

pressur ¢ i dnlet aad anlair outdet; shididevies comprisingadispersing chamber Havingt ancaiciindet andid

elements are |, roved.in relation to each other, _as described in th
preanbl e ofaBALeyHet into w%whthemvw stRnRe BFY broyicked SomyIa Frgervgir through the

contai i ng A EbaS kol A N3 ar el i NEAEE burkiingl BB Gl ipersing.

the - ichBmber, siid \dispersif charmbet Béing Gefs 1edbyit ldust'® fist ABA-MIVabletlerieitt f Or
| oadi ng one dose of the nmedi canent to a dosing unit and providing said
dose in a podiatsecond movabihelemento said second elemenhbéing sulbistantially nygmer' -femnedy pe

i i bed. j.n EP- A- 71 EP; A- 0237 507. '
's des o' besgldl first eleme:?t b%?ngg a1ra5nga gn sa?d secgng eleggnt 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

1s 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 according to the invention is especially designed for patiénts who are not able
to actively inhale or who are not able to create the inhalation flow necessary to release and
lift the dose of the substance into the inhalation channel and to the lungs when using a

breath-actuated inhaler.

25 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 or apparatus are used for the purpose. 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



20 The device according to the invention is especially designed for
patientsﬁw@ not abl e to actively inhale or who a t able to
create the gﬂﬂé&%tion fl ow necessary to rel ease and &E?ﬁﬁﬁ%:@@%e of
t he substance into the inhalation channel and to the Iungs when using a

br eat h-actuated inhal er. 25 Backgroupd of invention | nhal abl e
pharmaceutical ly active substances are generally used for treatnent of
di seases in t he bronchial and pul nonary area, such as asthma and
chronical bronchitis. Various ~enbodi nents of inhal ation devices or

-appar at usmaved fremc release positjp intsthe aifflewfin wdtichoit indispersed. Arspeeialty own
devi ces | s dependi %on the creation of an airfl.ow through the inhalation

30 devi cadvaniageaus ighales of the-above sentoned ype i the Ary-pawderobreathrartualads e s

ggr} \éégg /rgﬁl&@gsceemhﬁer Turbuhaler®, schematwally 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 a bre#th-actuated inhaler as it might be hard or even impossible for these
patients to achieve the neéessary inhalation flow and these patient . are today reduced to the .
use of inhalers using pressurised 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 Inhalable 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 dunng an operauon

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

dxspersed These devices are generally called spacers and a typical spacer is known from

GB 1 565 029. '

Furthermore, inhalation devices including dispersion chambers have been devéloped for
25 breath-actuated dry-powder inhalers of the above mentioned type. Such an inhalation

device is described in EP-A-0 548 152. This deirice 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.



REDRAFTED CLAIMS 1. An inhalation device for inhalation of a
pharmaceutical ly. active substance intended to be nounted on an inhaler
(32), sai dWﬂHﬁﬁ%ﬁs?on devi ce conmprising - a first non-novabl PCASEIEMISIY 10)
and a second novabl e el enment (6), said first non-novable el enent (10) being
arranged in said second el enent (6) defini;ng a dispersing chanmber (20)

t herebet ween; - and val ve neans (18, 16) provided in said first non-.
_movabl e el ement (10) - said first non-novable el enent (10) being rigedly
nounted on. the air-outlet of the inhaler (12) whereby said second el enent
(6) will novge 'f?eséﬁd iabértidn!relalRe tdan ihalatioh deviedof Bk abbwe Mbmivhel typbQyhiand
the inhaler (12) when the device is activated for inhalation thereby
creating a vanbensedrbypatiants\having esducea abilitystoi aeatié apimhalation Gowrrieeessgrg @9 liftnd
wher eby said valve neans (16, 18) regul ates, the air flow. through said
'nhal at i on ddese T Hhedeleatepositiognto the infialatio chaselmber using o Feathristyaied

claiml1 , c;. r : ' LK. f - [ .e| ement
(10) 15 1 doha! oot itk g o ubalio daibiebPinniifie shbancBby A BARR: Gy

i nhal er §12hnaesthetiéednal ati on device according to claim1 or 2, c har a.c
t eri sedinthat said first and second elenents (10, 6) are
substantially cylinder formed whereby the first non-novable elenent (10) is

f d a i ston. ' I
OrTEE 45 -rhe tnvention provides a device which facilitates the use of especially a Turbuhaler® for

patients pmse}nﬂy 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 aécording 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

s when the device is activated for inhalation, as described in the characterising part of claim
1. | |

Further advantages with the presént invention are clear form the depending claims 2 to 16.

20  The present invention also includes a method of dispersing a pharmaceutically active
substance, ina dispersing chamber by creating a negative pressure or vacuum is in said
dispersing by using a device as according 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 : | k

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

30  Fig. 1 shows a schematic view of a section of the inhalation device according to a first



4. Inhalation device according to claiml, 2or 3, character.|

d in thatyan,
- the piston (

2(5)

10

15

25

30

tight seal (8) is provided between the outer surface of
fg?isgnd the inner surface of the second el ement PEHFEISO1539

embodiment of the invention; and | _
Fig. 2 shows a schematic view bf a section of the second embodiment of th_e__inha_lation

device according to the invention.

- 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 phard;aceutically active substance, e.g. the breathQactuated, dry-powder,
multidcse 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 -
used with any dry-powder inhaler which when activated positions a dose of the N

medicament in a release position in the inhalation channel.

The preferred 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
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 sdbeience 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 inha]a_tion air throqgh the channel to

the air outlet or mouthpiece 15 of the inhaler.

As can be seen in the drawings the inhalation device acc_ording to the invention eorpprises 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 plston havmg an opening 26
which, when the piston is arranged on the air outlet of the mhaler, coincides wnh the

opening 11 of the air outlet. The connection between the air outlet or mouth plece 15 of the

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

- piston is rigidly mounted on the outer w alls of the air outlet or mouth plece 15 of the

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

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

S €

REPLACEMENT SHEET 5. Inhal ati on device according to any of clainms 1
to 4, ' :

Y



characteri sedinthat said first elenent (10) is forned as a

pi st on havi_n n ening (26) and being provided on and surr ' t air
out | et of tvﬂﬂgg’ﬁ?éger (12), whereby an air tight seal is pro%ﬁgﬁ%ﬁien
the piston and the air outlet of the inhaler. 6. Inhalation device
according toclaim5, char acter is edinthat said opening of the
piston is provided in direct alignnent wth the opening of the air outlet

- of the.inhaler (12). 7. Inhalation device according toclaim5 or 6, ¢ h a
racteri sedinthat said valve neans conprises first valve neans
(18) provi dearound sdid fiest stirstantially ngn-aioviigeloment, ne.(thOpistonaiOda friavablesatondd
means (18) being Er,ovi ded t o .open when ne%ative pressure oQr_ vacuumis

created in $lemeEnypdypprovided. 3aid serond eleyens hds hollow and:sbstanuially fomged ase

or oced ng. o ERRdE B Eimpecar GHHRE ilatds GRYIR REPRA Mick B OB el b

further conmpgi ABSveShisYtne $haped paRTRa fukthir EylideFZxhdvingCa Gfifller AMntE thRY tHer
air outlet (22) of the second €élenent (6), 'said second val ve neans (16) -

bei ng pr svi dylindeo 6ajefiningttheserond elenmentis| armangéd. Saigicylindar 22idefines the tir(cuiflet

9. Inhal ation device according.to.claips 7 or 8, ¢ h r. cterijsed
in that sa: of mﬁmghm%rgeedeQMPmdagchﬁs 'aﬁemﬂgpﬁwm
attached -at e] nd to the walls of the first and second el enents
respectivel f/‘sgén%{anggﬁ nmovabl e at their other

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 defined in the cylinder 6 above the
" piston 10. Sealing means 8 are provided between the first and second elements at their
mutual area of connection. The sealing means 8 are preferably provided as an O-ring
sealing member and could be arranged in a groove provided'on the outer surface of the
piston.
s
| As mentioned above the piston is formed 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 _pision 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 pieferred 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

25 coinciding with the air outlet of the inhaler. The wall member 14 defines the upper
restrictioh 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 out from the dispersing chamber upon inhalation of a user. A mouth piece 22 or



end. 10. Inhalation device according to any of the preceding clains, ¢ h a

| er.
g(g)c t ewbdmﬁzs% din that i nhaler is a conventional dry- pgcvggégs}ogps% er

REPLACEMENT SHEET 11. Inhal ation device according to claim10, c h a r
acterisedinthat said |nhaler gonpri ses

nose adapter is provided at the end Qf the cylinder 6.

The first and second valves 18 and 16 are preferably of similar construction and must be
sénsitive and easy to open in order to minihﬁse the inhalation flow resist;mce and retention

s  of substance within the inhalation device. For this purpose the valve could preferably be
made as thin membranes of plasnc 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. Thé wall member 14 acts as a valve seﬁt for the valve 18.

10 In afirst preferred embodiment a further hollow cylinder element 4 is provided. The
cylinder is defined 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 5 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

15 element 24 comprises a portion 23 adapted to the form 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-formed element 4. The rotation of the outer cylinder-formed element 4 and
thereby the manoeuvring unit 13 activates the inhaler 12 for inhalation as the manoeuvring
unit places the dosin‘g unit and thereby a dose in the release position within the inhalation

channel.
25 The function of this embodiment will now be described.

In the inactive position, which is shown in fig. 1, 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 inhalation channel. The two cylinder formed element 4 and



manoeuvri ng neans (13), said neans conprising a dosing unit and a dosing
disc for feeding a dose of the pharmaceutically active powdered substance
froma | o PR lgéiiti on to a position for inhalation in thePGIREPHI5EH
channel of the inhaler. 12. Inhalation device according claimi1l, c har
acteri sedinthat said inhaler i a breath-actuated dry-powder

I nhal er, preferably a breath- actuated dry-powder inhaler sold under nane
Turbuhal er. 13. Inhalation device according to any of the preceding
claimzs, char acteri-sedinthat the piston (10) is rigidly

mount ed 0ng 4laqhetedfte? widvel aRiallyiy Felatitng6 ackPothér whdteby'he!ifhalérliR) with #fe-

I nhal ati on device according to any of the preceding clains, c har act e
r i s e d pistonh@tis prefsed doenwardssticng the inner wall iofi therinheraiendent|6e Aciow-gré§sures
provi ded around the outer surface of t-% first c IiJ1der formed el enent (6)
and bei ng fOREWR iscreaipd in the inner gharmber dﬂBc‘Hséﬁé\? ‘when the glements afer

cylinder f 4 ' ' (24) inits |lower part
for nount Irﬁé@%ﬁaﬁyﬁfﬂ%ﬁ%ﬁ%thggﬁgg?cggng&%ﬁ'?g?mﬁ | nhal ati on devi ce
accordisgng to claim1l4, char acter i s edin that the nmanoeuvring
means (13) of the inhaler are fixedly provided in the nounting nmeans of the
furt her cylhernhive IS opend and airisdragva)intodhe inhalation device thmough the airfinletstScin the

cylinder forned element (4) in .
Y bottom part‘ot%ie out(er c)alement 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
15 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 éircumstances, e.g. by small
children or elderly people refusing to inhale. |

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 openéd end of the cylinder preventing the cylinder from
 being separated from the piston 10. 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



relation to the second element (6) Wwill rotate the manoeuvring means of the

i nhal er a te the inhaler for inhalation.
a5 Wb Sriobds AVENDED SHERT ~ rcTsEsNs®

PCT/ SE95/ 01539
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the piston 10 is arranged 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 activaie,d for inhalation a dose is placed in the
inhalation channel by the rotating movement of the manoeuvring unit 15, ._wh,iclll 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 outlet of the cylinder 6, against the force of
the biasing element 32. The volume of the dispersing chamber is decreased. The pisten 10
is then released and will due to the force of the biasing element travel instantly towards t'
‘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
inlets of the ixihaler 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 descnbed above.

15 Further sealing means could be provided in order to secure an airtight sealing between the
inhaler 12, the piston 10 and the cylinder 6.

The biasing element is preferably a spiral spring but any other type of resilient element
could be used. | |

20 _ - -
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 embodlment of the mvenuan

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

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

The different parts of the inhalation device are preferably made of plastics, metallized
plastics or metal but other materials are also possible.

30



16. Inhal ation device according to clainms 1 to 12, char act er i

d in that biasing neans (32) are provided between the piston &,‘l'fSh and the
second el eﬁéﬂ?"{ 3 forci ng the second el enent nove in rel atl

piston froma retracted position to an expanded position. I nhal ati on
device according-to claims 16, char ag@t er i sedin that sai d

bi asi ng neans (26) are a spiral spring. 18. Method of -di spersing a
pharmaceutical |y active substance in a dispersing chanber (20) by creating
a negative pressure or vacuumin said dispersing chanber by using an

i nhal at i on Theipreseatinvemion ipréferably directed fo the us& of a pBarniabeutivdll pactivedi ng t o
claim 18, whereby the active substance may be sucked_ through the air outl et
of the i nhaSehstatiee inpewdered Eﬂ@pshwmgheaawﬁ@rls W@a@lmm inperichember ofithe

2 dose of AR dbvies ot Ro¥iE AN renatin e BB e o o ™

i nhal ati on gdRyiaelyantPesinag 3fm. Cl aims 1 to 16 whereby the device is also
used to forge t he“dose fldirltl thEe'ﬁdl spersing chanber (20) out through the air

outl et/ mouth piece (22) of the device. 21. Method according to claim 20,
wherein the_pi ston (10 and the second el ement (6) are forced to nove in a
di recti on oRPESNE £adons : HOBcr eati ng sai d negative pressure or

vacuumin thg, ﬂ'lhipa% R cﬂgr c%brcﬁng to the present invention could of course be modifi ed
within the scope of the appended claims. '

10 Inthe preferred embodiment the means for generating the negative pressure or vacuum are
two cylmder-formed elements provided telescopically 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.

15 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.-



wher eby an over pressure or positive pressure wll be created in the
di sper si forcing the dose out of the device. :
5(5) n‘Se"’(g'%g%‘é\o 96/ 19253 PCTISE95/01539
PCT/ SE95/ 01539

nose adapter is provided at the end of. tfge cyli anl rst

and second valves 18 and 16 are preferably of si mril nstructlon and nust .
be sensitive and easy to open i n order to m Replieed at i on
- flow resistance and retention of substance wi tlon

devi ce. F&lainh§ s pur pos : preferabl as thin
menbr anes of plastic oreH Hmél""jﬂﬂ ranes coul d be flxed at one end
in the opening of the pist orf 10 and” theswal | nmenber 14 respectively, as can

be seen i 'iiéh?nhalanon de'vﬂ!érfgr inhBfacd8 bt a Bﬁ%ace&tfé § tac':su\%ssu st\allgcl:ev o eat For

the valv
reservoir in an inhaler ( l;) comprising an inhalation channel_ ‘Wwith an air inlet and an air

s  outlet, said device eompfisihg a dispersing chamber (20) 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 (16, 22) for allowing a user to inhale-_:th_e active substance from said
dispersing chamber (20),.- said c'ispersing chamber (20) being defined 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 arranged in said second element
(6) whereby a vacuum or negative pressure is created in said dispersing chamber (20) when
said first and second elements (10, 6) are moved in relation to each other,
characterisedin that said first non-movable element'(IO) 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 devwe is acuvated for inhalation.

2. Inhalation device according to claim 1,
characterised in that the first non-movable element (10) is fixed on the inhaler on
the air outlet (15) adjacent the air outlet (11). .
20
3. Inhalation device according to claim 1 or 2,
characterised 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).

25 4. Inhalation device according to claim 1,2 or 3,
characterised inthat said first element (10) is formed 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 SHEE§ HAS BEEN -
REPLACED |

\c{ s,




.
10 In a first preferred enbodi ment a further hollow cylinder elenment 4 is

provi ded. cylinder is defined by a bottomand wall_parts and is
opened in %@d?f&é region. The. bottom of sai.d;furt herPCHTEIHAEPY; s
provided with air inlet openings 5 comuni cating w th t he inside of

said further 4. A mounging elenent 24 for the inhaler is

provi ded i nsmmuﬂﬂml"ﬂ"ﬂmm,cw i nder atfl“lj fi i dis Sheet Bmt&eﬂ'me'bf the

cylinder. The m)&nt’rng" 15 el enent 24 conpri ses adapted to- the

formof the manoeuvring unit 13 of the for it to be
I's fixed and

fixedly mpunhfstidndevivedceBrdiniitd dlaimans 24. Due tO t _
rigid nounting of the manoeuvring unit 13 of the inhaler 12 in the

mount i ng @hmatr a23 & hies fulhmt tharsaidopening eﬁttmpmagh@rqwdqdan directallignmenthwith
rotation %f t he oujer Hﬁg&lﬁdm delerrent 4. The rotation of the
outer cyl {NAQEFOIRGP agpg ft er (12). tnereby the manoeuvring unit 13
activates the inhaler 12 for inhalation as the nmanoeuvring uni t

pl aces the dosing unit and thereby a dose in the rel ease position within

t he i nghal @tlhﬁé]amndewcefa@é‘uwih to cltm 4/gxes.f unction of this enbodi ment will
‘now be descri bed. Fhe I nactive position, which is shown in fig.

1, the i nmbaraytierdere-d mrthacﬁrell walveime@ns €18) are pr(mdail dlgsingithe openieg of dieo t he

outer cyli nderbdormad el enent_ 4. \Wen th quuter elenent 4 is turned
t he manoeRis®RAPusad valye maansi(A8) brisg REoVided topen When RERAHES DressurePhied and a

dose is 3 u!?ﬂngscgrgat %&F@iﬁﬁer? Bg'cthh&%e} toh N&a ﬁxpﬂ%aéed%oﬁgﬁmellnhalgrht% two

cyl i nder
said chamber.

10
- 7. Inhalation device according to any of the preceding claims,
characterisedinthat further valve means (16) are provided closing the opening or
air outlet (22) of the secomi element (6), said further valve means (16) being provided to
open when a user inhales through said air outlet (22).
15 |
‘8. Inhalation device according to élaims 6or7,
characterisedinthatsaid va]ye means (16, 18) are formed 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.
20 |
9. Inhalation device according to any of the preceding claims,

characterisedin thatinhaler is a conventional dry-powder inhaler.

10. Inhalation device according to claim 9, _

25 | characterised in that said inhaler 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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6 are th &é?ﬁig?ﬁrmved axi al I y in relation to each other \M‘M%Vs{o%”

i nhaler 12 with the piston 10 is pressed downwards al ong the inner
wal | of the inner elenent 6. A |ow pressiye or vacuumis created in
the i nner chanber 20 which is created when the el ements are noved

away from each other. The second val ve 16 cl oses al ve 18
opens and air is drawn into the inhalation devi cum"ﬂu"um”" Em i nl ets 5
in the 11. Iftnaldtiom degice acdording cluithel0, €l ement 4. YWieh ttheXal s passes t

i nhal er, the dose placed. in the i nhal ati on ¢hannel is rel eased and

di spers ed 9 masacrte nisecd inthatrsaist inhgler is afweatl-actudied gey-powdeninhaler) preferabilyd
now be actj %%ﬁ |q§$Ied by the patient, a method which . could be used
al so by sﬁh ﬁ?f el derly people and others with reduced inhal ation
capacity . Alternatively the substance can be forced out of the

i nner chanber- by pressing the piston 15 10 and the second el enent 6

t oget her d@alnhabitiondetvioe acoording to &1y ofitbe piebaiin n%clanngf t he dose has

t aken place The vol ume in the dispersing chanber w |l then decrease and an
over c lhp easied isre dinghatithe piston{10) is rigidly mosntedan thel air Dutletox/meuth 8 Wi | |
open and alr/ ne contents of the dispefsing chanber will be
forced outfir §J§H%FH@“#E&FH pi ece 22 of the devicée. 1n this manner
substance can be forced down into the lungs of the patient. This 20 active
pressing out of thé substance is especially intended to be used when

treating 48. Inhalatiandevitdadconding wwadnyfthepreceding claimis;o be used under .ot her (

ci rcunmstances, e.g. by small children or elderly people refusing to
inhald® cha racterisedin that a further substantially cylmdet formed 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 formed element (4) having
mounting means (24) in its lower part for mounting the mhaler in said element (4).

15 14. Inhalation device according to claim 13,
characterisedinthat the.manqeuv_ring means (13) of the inhaler are fixedly provided
in the mounting means of the further cylinder formed element (4) so that 5 rotation of the
further cylinder formed element (4) in relation to the second element (6) will rotate the

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

15. Inhalation device according to claims 1 to 11, L |
char acter isedinthat biasing means (32) are prov1ded between the piston (10) and

the second element (6).

25 16. Inhalation device according to claims 15,

characterisedinthat said biasing means (26) are a spiral spring.
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The inhal ation device could al so be constructed wi thout the outer cylinder

. ng element 32 is thereby provided between n 10,
|ch is Wﬁﬁ@ag%n t he mout hpi ece and/ or upper part of m‘ﬂgﬁa
and the cylinder 6. The cytimder 6 is provided wth stop rreans 35

provi ded at tm, the cylindd3 preventing the cylinder from
bei ng separa "mm"m ﬂi‘ mbn 10. Further sealing neans 36 are provided
bet ween the 30 pi sleonM and the cylinder 6. In this enbodinent in the

i nactivated position of the device - WO 96/ 19253

PCT/ SE95/ 0 11J) Method of dispersing a pharmaceutxcally active substance in a dxspersmg chambe3(20)

t he piston 10|s arranged in relation to th i nde nner
hat "t he d(tSyaraling neghve prohsuta s varaion i SaF afless e el VYA s AR o,
and the cyl &ﬂg{ etracted position inrelation to each
ot her. V\her#ct B:E(l:dé&ftsmg(l:ltil vated for inhalation a dose is placed in the
i nhal ati on channel by the rotating novenent of the manoeuvring unit 13,

which in this 5 enbodinent is handled directl é’ by the user. The piston
10 is tlen 18oMsthad Qﬂadnnm@nng a dosecqfi 4 phasmageutically active ppwdered substanes by d

L ke i e R T et Bt e 1
D) SLON 10t thd S o RSB ol B B0 it 25/

creating aﬂiemﬁd:eze pressure or vacuumin the dispersing 10 chanber as
the volune increases. The dose wll. be sucked wth the air entering into
the-air inlets of the inhaler to the inhalation channel ~and further

IR T e T T SRR e

piece as dggibd RPmho?E BY £ direction opposite to the direction of creating said negatjve pressure or
vacuum in the dispersing chamber whereby a over pressure or positive pressure will be

created in the dispersing chamber forcing the dose out of the device.
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15 Further sealing neans could be provided in order to Secure an airtight

seal i ng ba3vQLI928he i nhal er 12, the piston 10 and t he RGI/SERSNISIH.
The biasing elenent is preferably a spiral spring but any other type of
resilient elenent coul d -be used. Zﬁlé The use of the device to
force the dose to be inhaled down into t | ungs of a patient as

descri bed above could of course also be used with a device constructed in
accordance with t he second enbodi nent of the invention. 25 The

vol une of t{iggagacer could be varied due to requirenents and needs, and a
preferred —  maxi num vol une of the dispersing chanber is between 50 - 250
m . The different parts of the inhalation device are preferably mde

of plastics, nmetallized plastics or netal but other materjals are al so
possi bl e. Zn inhalation device/for gd;(aia;npgg:f a pharmaceutically active substance from a reservoir

PCT/ SE95/ 01539 inhaler comprising an inhalation channel with an air inlet and an air outlet, s%xd
s  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 defined by at least a first non-movable element and a second movable
element, said second element being substantially cylinder-formed, said first element being

10 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, wherein said first non-movable element is fixed on the inhaler so that the second
element will move in relation to both the first element and the inhaler when the device is
activated for inhalation.

15
The invention also relates to a method of dispersing a pharmaceutically active substance in
~ a dispersing chamber by creating a negative pressure or vacuum in said dispersing

chamber.

20 Fig. 1



The present invention is preferably directed to the use of a

phar maceutically active subst ance in powdered form wherein the powder
"~ is disper ' t he i nner chanber of the i nhal ati o %E%i g a
finely di \ﬁ%& orm wherein the particles are smaller thannlf’L err %rslsg
preferably smaller than 3[err]m 5 Possi bl e nodifications of the
I nvention - The i nhal ati on device hoéd?ding to the present invention
coul d of course be nodified wi thin the scope of the appended cl ai ns.
10 - In the preferred enbodi nrent the neans for generating the negative
~ pressure or vacuum are two cylinder-formed elenments provided
telescopically in relation to each other. In the preferred enbodi nent
the el ements have a circul ar cross- /Lon _but =mny ot her form such as
squared i s possible. 15 1In the e<ﬁﬁ7 {nment a further cylinder
could be provided in the second el ement 6. Said further cylinder is
arranged to be separately novabl et lon to the second el enent 6,
whereby the biasing neans are provided in a space between the two
cyl i nders. WD 96/ 19253 :
PCT/ SE95/ 01539 —— . 10
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1. An znhal ati orwd®giigasf or inhal ation of a pharmaceutically active

subst ance from a reservoir in an inhaler (12) conprising an

i nhal ati on channel with an air inlet and an air 5 outlet, sald |ce
conprising a dispersing chanber (20) having an air inlet and an a|r ’E*MHSE
outlet into which the active substance may be sucked from said reservoir
through the air outlet and means (162 22 for allowing a user to

i nhal e the active substance from said di spersi ng chanber (20), said
di spersi ng chanber (20) being defined by at least a first non-

novabl e el enent (10) and a second novable el enent (6), said second el enent
(6) being 10 substantially cylinder-f d, said first elenent (10) being

arranged in said second el enent df:égﬁgh by vacuum or negative
pressure is created in said dlsper3|;ghgiiaL§§;ZQ en said first

and second elenents (10, 6) are nove lon to each other, c h
aracteri sedinthat said first non-novable elenent (10) is fixed
on the inhaler (12) . so that the second elenment (6) will nove in
relation to both the first el ement (10) and the 15 inhaler when the device
I's activated for inhalation. 2 hal ati on device according to
claim1, character i i that” first non-novabl e
el enent (10) is fixed on the |nhaler o} theJair outlet (15) adjacent
t he alr outlet (11). 20 Inhal i on devi according to claim1 or
2, character. s'%ﬂ a ' tiggt sealing (8) is
prOV|ded bet ween the outer surface t he pi (10) and the inner
surface of the second el enent (6). 25 . I nhaldtN\yon devi ce according to
claimi1,2 or 3, char ac rifs B t I\t Maid first el enent
(10) is forned as a piston havi q 2 and bei ng provi ded
on and surrounding the air outl a0l & wher eby an air
tight sealing is provided betwe reT r outlet of the
i nhal er. - 20 ‘
6
32

18

8

10

34

35'_-1_- l 15
& . - ,2
13

SUBSTITUTE sggT



rll/ot25/01559

WD 96/ 19253 Tha s‘“,i.,ds.1 P tent

PCT/ SE95/ 01539 ' PCT IntdrAatidh ﬁf&ﬂ&p according to claim4 gq,. 1997
echaracteri sedtin a of the piston is provided in
direct alignnent with the opening of the air outlet of the inhaler
(12). 5 6. I nhal ation device according to claim4 or 5, char
acterisedinthat first valve neans (18) are provided closing the
opening of the - pi ston (10), said valve neans (18) being provided to
open when negative pressure or vacuumis created in said dispersi.ng
chanber (20y—aﬁd~a+F~Fs—sucked_Ihrough the inhaler to sai d chanber.

10 devi ce according to any of the '

charac tm .ﬂwmgﬂﬂ”ml”' hat further valve neans (|L6REPRAGENENTY SHERT
closing the o ir outlet (22) of the sec -
said further val ve neans 16) bei ng prOV|ded to pgn

.
I nhal es through said air outlet (22). 8. Inhalationbggeﬁdéa;

according to clainms 6 or 7, c h a racter. é—-n-that sajld

Va|V6Iﬂﬁﬂﬁhéégb égﬁlﬁge formed as thin nenbranes

1. An inhalation device for inhalation of a .
pharmaceutically active substance intended to be mounted
on an inhaler (12), said inhalation device comprising

- a first non-movable element (10) and a second movable
element (6), said first non-movable element (10) being
arranged in said second element (6) defining a dispersing
chamber (20) therebetween;

- and valve means (18, 16) provided in said first non-.
movable element (10) ' '

~ said first non-movable element (10) being rigedly
mounted on the air outlet of the inhaler (12) whereby
said second element (6) will move in relation to both the
first non-movable element (10) and the inhaler (12) when
the device is activated for inhalation thereby creating a
vacuum or negative pressure in said dispersing chamber
(20) and whereby said valve means (16, 18) regulates the
air flow through said inhalation device during
inhalation.

2. Inhalation device according to c¢laim 1 ,
characterisedin that the first non-movable
element (10) is fixed on the air outlet (15) adjacent the
alir outlet (11) of the inhaler (12).

3. Inhalation device according to claim 1l or 2, chara
cterisedin that said first and second elements
(10, 6) are substantially cylinder formed whereby the
first non-movable element (10) is formed as a piston.

4. Inhalation device according to claim 1, 2 or 3 ,
characterisedin that an air tight seal (8)

is provided between the outer surface of the piston (10)
and the inner surface of the second element (6).

2(5)
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ri gidly attached at their one s;,@d,;jﬁé: t(%f ont e first andC seec?nsd/ 3.9
el enents respectively hei r ot her end

0
9i Inhal ation device accordlng to any of the precedi ng cl ai ns, 104n1897
racteri sedinthat inhaler is a conventional dry- pomder |nhaler.
10. Inhal ation device according to claim9, 25 characteri sed

in that said inhaler conprises manoeuvring neans (13), l-saj_d.maans
conprising a dOSTﬁg—Hﬂ+L_£uuLjL4xx;_ng di sc for feeding HHQEEMENf. BR
phar maceuti cal | * active powdered substance froma t o
a position for i ﬂﬂ' I nhal ati on channgl | of the I nhal '
WO 96/ 19253 1 m"m'""m""ﬂ,, 17 APR 1997 j
PCT/ SE95/ 01539 _ 2
characteri sedinthat said inhaler is a brjeath-actuated —
dry-powder inhaler, preferably a Turbuhaler. - 5 12 Inhalat'on
devi ce accordlng to any of the preceding clains, character.i

Si gcd '1% %{l@%@@ Stc%QI %Jye) )adc%rrdlgigdltyo toefj é?l.rhltr&e 1a'1fo 04“ let or m)ut h
P € s e d in that sald first element (10)

is formed as a plston having an opening (26) and being

provided on and surrounding the air outlet of the inhaler

(12), whereby an air tight seal is provided between the

piston and the air outlet of the inhaler.

6. Inhalation device according to claim 5,
characterisedin that said opening of the
piston is provided in direct alignment with the opening
of the air outlet of the inhaler (12).

7. Inhalation device according to claim 5 or 6,
characterisedin that said valve means
comprises first wvalve means (18) provided to close the
opening of the piston (10), said first valve means (18)
being provided to open when negative pressure or vacuum
is created in said dispersing chamber (20) and air is
sucked through the inhaler to said chamber.

8. Inhalatlon device according to any of the preceding
claims,

characterisedin that said valve means
further comprises second valve means (16) provided to -
close the opening or air outlet (22) of the second
element (6), said second valve means (16) being provided
to open when a user inhales through said air outlet (22).

9. Inhalation device according to claims 7 or 8,
characterisedin that said valve means (16,
18) are formed 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.

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

characterisedin that 1nhaler is a
conventional dry-powder inhaler.

3(5)
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13. Inhal ation device accor di NPros0sadiya: 3$£Fbﬁng ling clainms, 10 ¢ h a
icatidny

racter i sedinthat a [ROThermaidhstamlic cyl i nder PBFiEd &l/&rieind 9
(4).is provided around the outer surtace or e first cylinder forned
el enent (6) and being rotatable ~ relative to said second el enent  (

said further cylinder fornmed el enent (4) having nmount i'ng Tﬁsﬂ&23§97
inits lower part for nounting the inhaler in said elenent (4). 15 14.

I nhal ati on device according to claim13, characterisedin

t hat the manoeuvri+rng—reans—{13)-ef-the inhaler are fixedl p-~=prow-ded
in the nounting Tlimﬂ m)f t he further cylinder formed el emédEERLAEEM_EJNT ISHEE R
IR

rotation of the ““H’I alllnder formed el enent (4)]i [ reratTomrt
M the manoeuvring fre
1
r

the second el ement!! ?”iﬁkg}ﬂﬁgn

i nhal er and activate the inhaler for inhalation. 20
device according to clains 1 to 11, ~charact erbd—s_e.d.in that
bi asi ng nmeans (32) are provided between the piston (10) d t he
second enen 6) . 5 _.16. _Inhal.ation deyice cordi ng-ToTHarms—5;
< ha b rphalgtion d8yilR prRRRAShI RotENRGR 3000 o) LU TR T
spring. c aragH 98/f? § e"d 1n that sai inhaler compriseés
PCT/SE9%7BE%§§rlng means , 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.

12. Inhalation device according claim 11,
characterisedin that said inhaler is a
“breath-actuated dry-powder inhaler, preferably a breath-

actuated dry-powder inhaler sold under name Turbuhaler®.

13. Inhalation device according to any of the preceding
claims, '
characterisedin that the piston (10) is
rigidly mounted on the air outlet or mouth piece 15 of
the inhaler (12).

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

characterisedin that a further substantially
cylinder formed 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 formed element (4) having mounting
means (24) in its lower part for mounting the inhaler in
said element (4).

15. Inhalation device according to claim 14,
characterisedin that the manoeuvring means
(13) of the inhaler are fixedly provided in the mounting
means of the further cylinder formed element (4) so that
a rotation of the further cylinder formed element (4) in
relation to the second element (6) will rotate the
manoeuvring means of the inhaler and activate the inhaler
for inhalation.

4(5)

AMENDED SHEET



b

17. Method of dispersing a phar eat¥ caldy aettiGicssubgt ance i n T e
di spersing chanbe? (20)g P by ¢ éﬁﬁﬁﬁ@“ggﬁédﬁﬁWVékﬁras;ure orpggﬁﬁéﬁ?(ﬂ'“°9
s&i d di spersing chanber by using a device as according to claLgB hva§g7
14. 5 18. Method of adm nistering a dose of a pharnaceuticall cﬂ_ ,
powder ed substance by using an inhal ation device according to clains 1
to 16 whereby the device is also used to force the dose in the

di spersing chanber (20) out through the air outlet/nouthpece (22) of
the device. 10 19. Method accordimg to claim 18, wher ¢i RERIAGEMERT QHEE
) El e

faVala¥al

and the second el errenthl [ figjced to nove in a fi fectton—epp tQ
to the direction of cr Hﬂ'mIIHIIIHHmI ve pressure or ym Ln
di spersing chanber whertby alover pressure or positive p essﬁﬁgxﬂﬁlﬁmﬁe
created in the dispersing chanber forcing the dose out e _devi ce.

16. Inhalation device according to claims 1 to 12,
characterisedin that biasing means (32) are
provided between the piston (10) and the second element
(6) forcing the second element move in relation to the
piston from a retracted position to an expanded position.

17. Inhalation device according to claims 186,
characterised in that said biasing means (26)
are a spiral spring.

18. 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 an inhalation device as described in claims 1 to
15.

19. Method according to claim 18, whereby the active
substance may be sucked through the air outlet of the
inhaler through the dispersing chamber whereby the
inhalation air flow is regulated by the valve means (16,
22)

20. Method of administering a dose of a pharmaceutically
active powdered substance by using an inhalation device
according 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.

21. Method according to claim 20, 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 an over pressure or positive pressure will be
created in the dispersing chamber forcing the dose out of
the device. _
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