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| NHALER The invention 5 The present invention relates to a

di sposabl e i nhal er conprising a tubular housing formng an air flow
pat h bei ng oM¥M974859%80t h ends, one end foming an air inlet aRETSEEO8HEG

form ng an air outlet, said housing conprising a conpartnent for
storing a pharnaceutically active subst ance to be inhal ed, said
conpartment being placed in the air flow path close to the air i nl et
10 I nhal ers of the above nentioned type are intended to carry a unit
dose of a powdered phar maceutically active substance or a m xture

i.ncl udi ng suchINiALEBNce whereby the particle size of the dose to be
inhgled is smaller than 10 [err]m preferably smaller than 5 [err]m 15
Background of the invention Di sposabl e, breath-actuated inhalers are
known in the pTheinvéiton | n nost of the known I nhal ers the powder to
be inhaled is |oosely provided in the inhalation channel as can be seen

in for exanple in EP-A-0 404 454 and US-A-4 265 236. 20 In the known

above-nenti pne [ osel. rel ati L arge
chanber whi gh ?héj ﬁe@ﬁ@v%nlsﬁggg%}gse&ad?nﬁg&@éﬁla?%ﬁgm %%&P@ﬁr%‘“@ﬁ% i ng
provi ded an\kit flovipath lbeingbpaﬂd bethtdnes, ond &1l FBAMELE bn hiPinlldiQnd HitEnd Forftiing
devi ces of the above-nentioned t has a particle size which is

general |y smal MER pich S@thmqumnsw@wmt&ﬁ@mnphmwnmame
b 2
E; :Zflnf)n 312 me&b&%’gcgﬁg\ggg es of&dgﬁg@mu&%ﬁ% mg?e cr eglfé‘g{ﬁe“%%gc%ﬁta %%‘Pdr and

storage of theinleahal er. \Wen

10
Inhalers of the above mentioned type are intended to carry a unit dose of a powdered
pharmaceutically active substance or a mixture including such substance whereby the
particle size of the dose to be inhaled is smailer than 10 pm, preferably smaller than § pm.

15 Back d of the invention

Disposable, breath-actuated inhalers are known in the prior art. In most of the known
inhalers the powder to be inhaled is loosely provided in the inhalation channel as can be seen
in for example in EP-A-0 404 454 and US-A-4 265 236.

In the known above-mentioned devices the powder is provided loosely in a relative large

chamber which functions as powder compartment and inhalation channel being provided

with air inlet and outlet. The powder in the inhalation devices of the above-mentioned type

has a particle size which is generally smalter than 10 pm whereby strong cohesive forces are
. 25  present between the powder particles. These cohesive forces causes the creation of
aggregates of powder which are created during handling and storage of the inhaler . When
the powder is freely movable within a chamber as in the above mentioned documents an
uncontrolled creation of aggregates will occur. These aggregates could either be to big to
be inhaled or too big to enter into the bronchial region of the patient, e.g. larger than



the powder is freely novable within a chanber as in the above nenti oned
docunents an uncontroll ed creation of aggregates will occur. These
aggregates could either be to big to be inhaled or too big to enter

into the bronchial region of the patient, e.g. larger than WO
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10 [err]m Wth the powder freely novabl e \M&thin a chanber the powder will
al so stick to the wal | s due to the adhesive forces between the
particles and the walls as well as to el ectrostatic forces occurring
I n the device. s These drawbacks are solved in the inhal ation devices

as descri bed i nl@wmoWithsbspovederifreely movableowitign mm@er the powderoviH atsp stick totie

according to th Iy
conpart ment whi C w}%glr’ %h\%%éﬁ%vggmge%bgén!gegﬁ%hc ﬂeg?ﬁ’a‘?%* ‘T’%Cﬁ?rm part of
t he housi ng electristatit) forcesloeduering il it deoiseler corrpart ment, the cavity, is

provi ded close to the air inlet, and the air flow path is provi ded
with a constriction adjacent the powder conpartnent in order to create

nd i 14 oo HRRORIS sl B0ed 1t ihalb R BN dEnhdit Mﬁ“‘%”

93/ 17728 a hol eWG9¥ T PR280ndhé donsthuetions accordﬁgltdmesapplidiﬁﬁnsttﬁe pader istp%ﬁdédhe
lifting of the dose into the_inhalation air flow In order to br eak

down the aggr egitdecompartment whishdeprovidedas anipdentensayitiin shedawen parted therhousing
hal
deagar egat on re SRR, 16 piict (iifankt, BB ) sl closBIohe Sl ok

cavity and t hertboyir flow patvis provided with & cpisnfctioh adjadzaf the powdﬁ:ﬂabﬁparﬁﬁexhih drd&r

t apes, one covering,the upper.gpeni f the cavit d the other
covering t h& hdP&TaIF FrAscsigmien °g&1"‘t ow to It %F Rew GPW“EI#SB%W’%PB‘@/FH’? Mg a
moi sture proof iyihe tnhalkflon air flow HaRMAKalatioh SInWOIB PSS é}{blé)ifs Pmﬁeh’i%@

devices is provided with several disadvantages. alers
accordi ng to t ravighimasdsrae facilittethe Jifting ofithe dose lamhm}wanmairdtbmm rder to

housi ng % arlgug)éo gatesngftﬁcpov\;ﬁrd art ?‘gsgjua partlc Ctnemmggsa\émereln

the two parts a
described in these two applications are provided with deaggregation means provided within

15 the air flow path.

The cavity and thereby the powder dose is protected before inhalation by two tapes, one
covering the upper opening of the cavity and the other covering the hole in the lower part of

the cavity thereby providing a moisture proof device.
However, the construction of the known devices is provided with several disadvantages.

The inhalers according to the above mentioned applications are constructed with a housing
having an upper and a lower part sealed to each other wherein the two parts are made of

25 different materials. The upper part is made of plastic material whereas the lower part in
which the powder compartment or cavity is placed is made of aluminium or a laminate of
aluminium and plastics. Furthermore, the cavity and thereby the hale in the cavity are
provided in an unprotected manner and the cavity can easily be damaged during handling
and storage of the inhalers. Moreover, as the hole is provided in the lower part of the cavity

30 itis easily covered by a users thumb or hand during inhalation whereby the function of the



25 different materials. The upper part is made of plastic material whereas

the lower part in whi ch the powder conpartnent or cavity is placed is
made of alum niumor a |am nate of al um nium and plastic Furthernore,
the cavity and thereby the hole in the cavity are provided in an

unpr ot ect ed TEAREF¥hd the cavity can easily be damaged dur FEESESUPTONg

and storage of the inhalers. Mreover, as the hole is provided in the | ower
part of the cavity 30 it is easily coveredsy a users thunb or hand during
i nhal ati on whereby the function of the WD 97/ 05918
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I nhaler is jeopardised as the dose or parts of the dose may not be properly

i fted out of t Hbalerisjeopardised gs the dose or partsif the dose may aptbepaepesly diftod puteaf they
the . nhal ation dgyice according to the present invention. 5 The
present invention !B'r ovi des a di sposabl e breat h-actuated dry-powder

I nhal ati on devi ce of the above nentioned kind wherein the

di sadvant ages of_ the known devices are | .elinmnated, | o The present
i nvention al so PR disadvantages s solyed by the iphalationdeyige eccarding) ta therpresentdnyention n
t he pripr devices. It is also cheap and easy to produce and uses as
little alum niumor | am nates of alum niumas possible in order to

m ni m se the st Thespresent inkention giovidesre disposable breathTdvtuatedlday-powdsr inhalatisiedevice
according to the invention could be manufactured in a transparent 15

material in or d®the abaysmentiened kindiwhersin the disadvagiagesafthe knopwpdewices arg e

i nhal ation deviggniﬁ,;bgd.t he dose before and after inhalation. The
above objects of the present invention are achieved by the features set out
in claiml, wher eby the powder conmpartnent is forned as a cavity or

indent in a J)I e and P‘l aced in 20 ,the housing in the air flow path.
1 e present invention also provides a construction which is more stable and ngid than the

prior devices. It is also cheap and easy to produce and uses as little aluminium or laminates

of aluminium as possible in order to minimise the stress to the environment.

The inhalation device according to the invention could be manufactured in a transparent
15 material in order to make it possible for the patient to inspect the inhalation device and the
dose before and after inhalation.

The above objects of the present invention are achieved by the features set out in claim 1,
whereby the powder compartment is formed as a cavity or indent in a plate and placed in

20 the housing in the air flow path.

In the present inhalation device the hole in the powder compartment/cavity is protected and
can not be damaged during handling and storage and/or be covered during inhalation.

. 25 Further advantages and objects are clear from the features as set forth in the appended
claims 2 to 16.

The inhaler according to the invention is preferably manufactured by using a method as
described in claims 17 to 19.



In the present

I nhal ati on device the hole in the powder conpartnent/cavity

Is protected and can not be damaged during handling and storage and/ or
be covered during inhal ation. 25 Further advantages and objects are
clear fromthe features as set forth in the appended clainms 2 to 16.

The inhal er aWOSN@NMY to the invention is preferably manuf adCHISESNY70uSi ng

a nmet hod as described in clainms 17 to 19. WD 97/ 05918
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Brief description of the draw ngs The device according to the
present invention will now be described by way of exanple wth
reference to thg .ap ende,d d wher ei n Figure 1 shows an

expl oded vi ew oP

RYHES of t he present invention;

Figure 2 shows a schematic side view of the first enbodi nent as shown in
figure 1; |0 Figure 3 shows a cross-sectional view of the first

enbodi nent as sHedevice abiondingtokthe present inverftio Wikt néw 5 @NBritfed Yy ¥4/ of Eﬁhmple
enbodi ment of the deaggregation neans placed in the air flow th o
an inhal er accoVii FilerEReeio the sppended drawingswhegein -~ 15 Figure 4a shovvs t he

first deaggrggation neans and

10

15

Figure 1 shows an exploded view of a first embodiment of the present invention;

Figure 2 shows a schematic side view of the first embodiment as shown in figure 1;

Figure 3 shows a cross-sectional view of the first embodiment as shown in figure 1;

Figure 4 shows a preferred embodiment of the deaggregation means placed in the air flow
path of an inhaler according to the present invention;

Figure 4a shows the first deaggregation means; and

Figure 4b shows the second deaggregation means as shown in figure 4.

Figure 5 shows schematically a metohd of producing the inhalation device as described in
figures 1 to 4.

Detailed description of the drawings

A preferred embodiment of the invention will now be described with reference to figures 1,
2and 3.

As can be seen in figure 2 the inhalation device according to the invention comprises a
substantially tubular housing 1 being substantially symmetrical around its longitudinat centre
axis. Said housing consist of two parts, an upper part 2 and a lower part 3 being sealed
together at their respective edges thereby forming an air flow path 4 for the inhalation air



Figure 4b shows the second deaggregation neans as shown in figure 4.
Figure 5 shows schematically a netohd of producing the inhalation device as

described in 20 figures | to 4. Det ai | ed description of the
dr awi ngs o Asgr ef erred enbodi nent of the invention will now be
descri bed wi t¥°P&¥¥ence to figures 1, 25 2 and 3. ACTEEN9&70s e en

in figure 2 the inhal ation device according to the invention conprises a
substantially tubular housing 1 being substagtially symretrical around its
| ongi tudi nal centre axis. Said housing consist of two parts, an upper
part 2 and a | ower part 3 being sealed 30 together at their respective

edges thet by T Gfof. 88l B pain £14 dp2hed af bbih endd Sherchy bha nd Foras an air infet § and

PCTLSE96/ 00970  the second end forms an air outlet 6. 5
flow. Said air flow path 4 is opened at both ends whereby one end forns an
air inlet 5 and t he second end forns an air outlet 6. The

sealsing of the er.parf 2 and | ower part 3 e effected in any known
manner such sﬂga%a“ﬁwf‘a°§mm%£§a¢ﬁ>&%m§§%¥g% ip gny knawn myangt sychn g
or by use of sanys @kR8hnis Widfelof h 1 ' 81%, i B, 2
and | ower part 3 are preferg‘gl y ?%feﬁglggo%??élﬁdgg’sgﬁég é@ﬁg?@fﬁg{rs@%ge as
el et abl v For mec by hogL- Lo meon but Ny oiher. mefhods. oy be wasdqch
Toul di ng. 1 BRI ot peyedy e RO ORISR, B RYISAY O SRINAB SR { ho
user to i nspect Ppaseld FBRGPE) KAl forifl bR any Gl hetndt iy o wRERBER B impilind 1
is preferred that at least the upper part or top of the inhalation device is transparent in order
10 to make it possible for the user to inspect the inhaler and the air flow path after inhalation to
see whether the dose has been properly released and inhaled. The dose can also be inspected

before inhalation.

A dose 7 to be inhaled is placed in a cavity 8. Said cavity is provided in a substantially flat
15 plate 9. Said plate 9 is formed as an insert which is placed during manufacture of the device
between the upper part 2 and lower part 3 of the housing 1 in the air flow path 4 close to
the air inlet 5 of the inhaler. The cavity is substantially formed as a sphere segment and is
preferably provided with one hole in or a group of holes 10 arranged around the centre of

the segment.

Said lower part 3 is provided with a support surface 11 for the plate 9. Said support surface
11 is provided as a frame having three sides on which the plate 9 is placed as can be seen in
figures 1 and 3. The open end of the support surface 11 is directed towards the air inlet 5 of
the device. The air inlet allows air to enter both above and under the plate 9 and the cavity 8

. 25 ascan be seen in figure 3. The air entering over the cavity creates a pressure difference
between the region above and the region below the cavity 8 thereby facilitating the release,
e.g. lifting, of the dose out of the cavity. If the cavity is provided with a hole 10 or a group
of holes, a small amount of air will enter into the hole/holes thereby further improving the
release of the dose.

306



see whet her the dose has been properly rel eased and i nhal ed. The dose can
al so be inspected bef ore inhal ation. A dose 7 to be inhal ed
is placed in a cavity 8. Said cavity is provided in a substantially flat 15

plate 9. Sai I 9 is formed as an insert which is place
manuf act ure gygfﬁés%bsew ce bet ween the upper part 2 ang }cé)\E/\éleslrﬁbg%’grt 3

of the housing 1 in the air flow path 4 close to the air inlet 5 of
the inhaler. The cavity is substantially fofred as a sphere segnent and is
preferably provided with one hol e in or a group of holes 10 arranged around
the centre of t he segnent. Said | ower part 3 is provided

brovi ded ae a f TERBES i prefeh %@%ﬁéﬁ%ﬁwﬁ?éﬂmﬁﬁm A8 plagtc shock ' ©
can be seen in andthecévutghua&néd@ﬁ@hn&nﬂjrhﬁhepmbsmhsm%cbh&oﬁm bedawb‘eﬁﬁe

11 is directed towards the air inlet 5 of evi ce air inlet
allows air to etheplatisplacedisthe bawsinginder the plate 9 and the cavity 8 25
as can be seen in figure 3. The air entering over the cavity creates a
pressure difference bet ween the regi on above and the region bel ow t he

cavity 8 thes ebjfieedié bavinis Hag bédndorit &nthe plate 9 theogdertd fibstate t9be inhdediose
out of the cavit If the cavity is provided with a hole 10 or a group

of holes, a sna edipionthe cayity.Vpen filling the subistanc 3 oxaR amenns of hbatance maisehsy
further inprovi ngm}éaeand filled fn% ﬁ@%ﬁn& and Qﬁnﬁiﬂ&ﬁ t0 ?hg desired degree m\QQlc?ZJ&g\%&@
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The plate 9 is fiedacydobd so thldnre idhaler canfuniction cvrreotly. amwaﬁbcnhxcaédup heand
pl asti c sheet, and the caV| ty is formed, conveni ent in the pI ate by

a using col d- foﬁ“ﬁﬁhﬁ%"?ﬁ’ﬁ temafienal patent applicafipn:P€T/SE in the

housi ng. o After the caV|ty 8 has been forned in the plate 9 the
powder ed substance to be inhaled is filled into the cavity. Wen
filling the subetmdnreosaalémalose'bmmhermwwsmhavngmeo\r&aitbyhe“ustrmovametler ed

gpgvr :jlal ed int o t he cavﬁ%and (ﬁgﬁgﬁ%%idwﬁﬁ 83& re éin%g;ﬁgﬁéé%/er ltso
T e ey s i
importance to provide a moisture proof sealing for the dose in the cavity as most finely
15 divided powdered substances are not stable if subjected to moisture. The removable sealing
tapes provide a sealing and a cover for the dose during handling and storage and the tape or
the tapes can be easily removed before inhalation. The first and second tapes are placed in
position directly after the filling of powdered substance into the cavity. The tape is
preferably made of laminates of plastic materials and aluminium but any other suitable

20 material can be used.

The upper surface of the upper part 2 in the preferred embodiment forms a mouth piece 15
with the end portion of the lower part 3 around air outlet 6. The said upper surface of the
upper part 2 may be provided with a guidance of how far the inhaler shall be inserted into
25 the mouth of the user. A guiding element 60 is formed by shaping the upper part 2 and this
guiding element reduces the cross-section of the air flow path at a distance from the air
outlet and the position of the dose. Tests have shown that such reduction of the cross-
section of the air flow path can be positioned at a distance of about 2 to 4 cm along the
length seen from the air outlet 5 without giving rise to any negative effect on the flow

30 characteristics of the device.



10 In order to seal the dose 7 in the cavity 8 the cavity is covered
by a first renovable 12 sealing tape. If the cavity 8 is provided
with a hole 10 a second renovabl e sealing tape 13 is provi ded to
cover said ho{,v(ag%sgggch hole if nore than one is present. ItP(i_.ﬁ EﬁE/oM%rPSt
| nportance to provide a noisture proof sealing for the dose in % e cavity
as nost finely 15 divided powdered substances are not stable if subjected
to nmoi sture. The renovabl e seal i ng tapds provide a sealing and a
cover for the dose during handling and storage and the tape or t he
tapes can be easily renoved before inhalation. The first and second tapes

| aced i it ' Ly . filli . : .
Substance i nto ¢ Herddds ploafodh hShnce iR S Wagptcaun {0V P ES: dmipg
of plastic mat erinhAl@ichridagdregition Hatake provided inalic stfidvapite 20 naterial can

be used The upper surface of the upper part 2 in the preferred
enbodi nent forns a nouth piece 15 with the end portion of the |ower

parts 3 around ai ald 2
ey b provi ded TibrsFcfiaed BbaRber (RREL sBLbe Mifufiiata fufeces ot BRFiICF e
into 25 the s0UKBpath of the aliTRFw. S&id Sikifates Srovide bERiricBOhsiif tHeAtrTRAY pash whish WilD
the upper part 2 and this gui ding el ement reduces the cross-section of

the air flow patincigeseshesspeedofdahalationair flewduring its passage jout alepghe deflpw pathi Bhe
f the dose. T h i o o
Section of the: olFeRR S oRITHnd dbeRiiion HRANEL BRp b bOBail Boendicriirio s

4 cmalong the plane thdagh the I@pitudinglikisioe theitibubis hbesingtandichVes die vitiold dieksisbetidn

to any negative effect on the flow 30 characteristics of the device.
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In order to E)or ea‘ke E%Wgsaagg{cgﬁggcﬁsch{vhdeed];notrhﬁqag]ﬂogda 1rhégat es into primry
particles during i nhal ati on deaggregati on nmeans are provided in the
air flow path. In the first preferred enbodi nent several sets of

obl i que pl anar sEpstshavashowa that the breakdawe afageropates into tha pHmaTy Raficlesiis refategtp
Sai d surfaces proyide- | Sl ' | A ' L L o

i ncrease the spetg%b%&&flgﬁgcf ér{g?:or??%i? kﬁa%%v%é%glrﬁgkh?&&%%%g%\%?e&%ﬁ sask%nr?as?fhe
air flow path. Theair flow pathuat tiiffeesht positionk.| A preferiell embadigentad die dedggreration means

di sposed general ly perpendicular to a pl ane t hrough the | ongitudi nal
axis of the fubu¥ rbeﬁsga%wathaeferswrwﬁﬁ%%M% 0ss-section

In the preferred embodiments the deaggregation means have substantially two different

forms and constructions.

20 'The first deaggregation means 20a, 20b and 30a, 30b are formed as bodies having pairs of
surfaces or walls 21a, 21b and 31a, 31b respectively, extending with an angle o, and oy,
respectively, to the main direction of the air flow and the longitudinal centre axis of
symmetry of the air flow path and the device seen from the air inlet to the air outlet. Said
longitudinal centre axis is marked with X-X in figures 4, 4a and 4b. Said pairs of walls

25  extend from the edges of the housing on both sides of the air flow path symmetrically and
are spaced apart 5o as to provide a passage for the air flow and a restriction in the air flow

* path. The first pair of walls 21a, 21b are placed adjacent the release area of the dose 7. Said

pairs of walls 21a, 21b and 31a, 31b are connected to a part 22a, 22b and 32a, 32b
respectively being longitudinal in the direction of the air flow. Said longitudinal parts extend

30  paraliel to the main direction of the air flow and are spaced apart so as to provide a passage



of the housing. Aggregates and/or particles will thereby be forced to
I mpact on the walls of 10 the housing and the surfaces provided in the air

fl ow pat h. Tests have shown that the breakdown of aggregates into
the primary \ag{ticles is related to t he positions and ar_ll%les of said
surfaces as W&A*8¥Bnhe di nensions of the cross sections of PCTSESHED 5
flow path at different positions. A preferred enbodi nent of the
deaggregation neans 15 w |l be described wt$ reference to figs. 4, 4a and
. In the preferred enbodi ments the deaggregati on neans have
substantially two different forms and constructions. 20 The first

of 00" 95t P aces T A et the Siier R0t paRtarEiaqa patn s, 2Arary S, RbA g |
o | : ) , Ty, .
with an angl e [ eicbinedidd td Whllsl23a, 23b ah@INLI3H &sﬂexgveiﬁw&agzygrﬁheﬁ@iu@gﬁﬁgaggénd

the air flow and the |ongitudinal centre axis o
fl ow path and t héhedengitudinglpart of easindeiggregation méans substabtinlly $6rm Dquakiengle 364, 30b,

| ongi t udi nal cent,e IS i rked wi -X in figures. 4, 4a and 4b. Said

pairs of walls 2 “'égf;é‘?*?&‘"’?‘ % é&%ﬁ%ﬂ@"ﬁ&&@%%%%%%%f

the air flow patlg ically and are spaced apart so as to provide
Heyiatay,

a passage for the air flow and a restriction in the air flow path. The
first pair of walls 2l1la, 21b are placed adjacent the rel ease area of the

dose 7. Said airs.of walls 2la, 21p and 3la, 31b are connected to a
part 22a, 22b ana'hgfﬁ?n gBregatiop e c@r\%éwa'ﬁ%%qﬁwzeﬁ@%wmap%ofmfm
di rection of thegpwhllsidr@¥abivdtdli ' iﬂ% bd?l? Snfetca o : t.0.
the main direction ofsdthe g??}?'lldggvagg& argel’spa esg apart so&gghe?tggﬁl%g#‘ﬁle&g

passage as 60 bo 3¢ed5 figures 4 and 4b. They are provided in the centre of the air flow path 4 and

PCT/ SE96/ 0097 A o 8
for the air 7 owheiepsitadinalaxisofsymmetsy vy phihe Avadmneles 40, 30 caincige,with the and
32a, 32b are xongim&mwéwnhﬁny@i-d%f%uﬂ@l #RGhe3y hSAPAGE PRAZ! SHE' Y

which together with the first wall an ) he | ongi'tudi nal part o
each deaggr egat | S¥rdrBgles 4¢ ansksiOane fomnpq with e painofgurfacea nywallsztla, 410Gind 51a, 51b

respectively. The walls 41a, 41b and 51a, 51b in each quadrangle 40 and 50 are connected
to each other at an angle which is directed to the centre axis of the main direction of the air

15 flow seen from the air inlet to the air outlet and placed on the axis of symmetry of the
housing. Two walls 41a, 41b and 51a, 51b are thereby placed with angles f and §,
respectively, to the main direction of the air flow and the longitudinal axis of symmetry of
the air flow path and the device seen from the air inlet to the air outlet. The preferred

embodiment of the second deaggregation means 40 and 50 are shown in figures 4 and 4b..

20
The first and second deaggregation means 20a, 20b, 30a, 30b and 40, 50 are positioned in
the air flow path in a manner which give rise to acceleration areas for the air flow and the
aggregates/particles as well as guidance whereby the aggregates and/or particles are forced
to impact on the walls of said deaggregation means.

25

The form of the deaggregation means has been determined by tests and the most optimal
forms for the above mentioned purpose have shown to be the ones represented in figure 4.
The forms of the deaggregation means are also of importance for non-retention of substance
in the air flow path as well as for the air flow resistance of the inhaler.

30



30a, 30b respectively, see figure 4. In figure 4a this preferred enbodi nent
of is shown 5 schematically. The second deaggregati on neans

40, 50 are also forned as bodi es having pairs of surfaces or walls
preferably provided as quadrangl es being symetrical around their

| ongi t udi nal ¥RPEeso18 as can be seen in figures 4 and 4b.PEIREJSAPY
provided in the centre of the air flow path 4 and 10 the |ongitudinal

axis of symretry y-y of the quadrangles 40, %0 coincide with the

| ongi tudi nal axis of symmetry X-X of the housing 1 and thereby the air flow
path 4. Said guadrangl es 40 and 50 are fornmed with a pair of

f [ 1 la,, 41 , 51b t.i ly. Th Ils 41a,
ST aces o val 15 A0 0l SR IR Pt SR B e 00
othar at an anglgg d‘i@flﬁl?%6§?f%er deSggehatitn MdfnsGRA efeb§ MeFuiitioh BEHETiHALer, ﬁeg%ral

direction of the air | ow séen fromthe air ihlet to the air out

and pl aced on t heststhive berin cayiedreotrwithodifferiant substanceswndshenglued obtheahglas havebeed 1b

and *5l a, 51b are there pl.aced. wi t.h apgl [err] and rel.,

respectively, t °-PWW€¥‘H°&F?M°BPP@@§%"‘P tgﬁ&l’?‘f%é“ﬂ‘!?ﬁ&?‘t‘%i nal
axis of symmgtr peffhrmance of thé\dr fldw d IRAtfon AP HasitRGety Db Enpor@ht th Fitiisaeh
air inlet tothe air outlet. The preferred enbodi nent” of the seconde
deaggr egat i on neeteation@nd the flo® resissanch aywell as thixgmise thedleagpegation 8@ typical air Thow

first and second de regat,i on,.nmeans .20a, 2Qb, 30a, .30b and, 40, .50 are
posi tioned in rateW?‘gﬂéle o1 H°‘fﬁ"°§‘1%ﬁﬁﬁ%ﬁmb\m&‘ﬁ°mhglé“?ﬂ%@o

acceleration areas for the air flow and the aggregates/particles as

wel | as gui dance whereby the aggregates and/or particles are forced
to inpact on thd&heggstshawe showindhad thegyandes showld be swhstantiglly about 30° fithe fainm of

t he deaggregatign ans .has been det erm ned ests and the nost .optinal
fornms for t%‘g ag&"i‘%%ﬁé’i{‘}"&ﬁ wpﬁﬁ?'b%‘é@t#aﬂrem?%é\/\')h"%" ‘E'ﬁ’[et"&%‘é'?“f’%‘ﬂﬁéﬁint ed
infigure 4. beinﬁl&aflﬂru_ﬂﬁmﬂnﬁ%ﬂﬁﬁﬂ%ﬁﬂﬁdﬂ?wﬂﬁ%@ﬁc&re al so of

i mportance for non-retention ol substance in the air flow path as wel |l

as for the air flow resistance of the inhaler. 30 WO 97/ 05918
PCT/ SE96/ 00970

The value of the angle B is substantially about 45° to the main direction of the air ﬂc?w seen
from the air inlet to the air outlet and to the longitudinal axis of the device.

15

The value of the angle & is substantially about 60° to the main direction of the air flow seen
from the air inlet to the air outlet and to the longitudinal axis of the device.

‘When the inhaler is to be used, the inhaler is held more or less horizontal with the lower part
20 3, i.c. the part on which the plate 9 with the cavity 8 containing the dose 7 is placed, facing

downwards. The free end of the sealing tape 12, and if a hole 10 is provided in the cavity 8,

sealing tape 13 is pulled outwardly and the powder in the powder compartment 8 is

exposed. The user then inserts the air outlet 6 which in one preferred embodiment is formed

as a mouth piece 15 into the mouth until the upper lip is in contact with the guiding element
. 2s 60 and inhales through the inhaler. The resultant air flow through the inhaler will become
very turbulent in the region of the cavity and the dose of pharmaceutical powder will be
lifted out of the powder compartment and mixed with the air-flow. Any aggregates created
in the powder dose will impact on the planar surfaces of the deaggregation means and break
down into primary particles.

30



The tests have shown that the values of the angles [err], [err] and [err] ,
[err] are of utnbst inportance for the function of the deaggregation
nmeans and thereby the function of the inhaler. Several tests have
been carried Qut with different substances and the val ues ofé}%?&g%es
have been WO i ned out of an optimsation of the dif A
paraneters which influences the 5 performance of the air flow during

i nhal ation. It has thereby been inportant tdOm nimse the retention
and the flow resistance as well as maxi m se the deaggregation at a typical
air flow rate which depends on the inhalation force of a patient

and Porr] shoul dobuaerdfipese iy i Ts bRy B RERAR b by e | 1 c

air flow seen fpRMoll BEdedbribedith Ble abévelidhtiohdd Iteiatbnabpatedt@pidagmngi t udi nal

axi s being parallel to the longitudinal axis of symetry of the

devi ce. §B9ﬂﬂﬂm%smﬂmﬂmd@hee¥dyb?mpélﬁgﬁbsmﬂmmwma45[ err]
to the main diregcti he ai W seen fromthe air inlet to the
air outlet and %@efn o (3} %5?%“8‘? VERIOR i ce. 15 The val ue
of the angles8 is substantlally about 60[err] to the main direction of the
air fl ow seen fromthe air inlet to the air outlet and to the

| ongi t udi nal axiThe pate Piefogaed frem an elongate laygraof afﬁ%mﬁn@ H}9nrgvifi@l fisem @ £ies

he i nhal is h i
the part on whi Bt Tt efviies K3y RAPRESTGrcYstetadifar RoUElenfed stes s - ©
pl aced, facing eachotheFABARRE qi&xgthﬂme‘dl&@a@n@epih atfbﬂmﬁglﬁthhdlﬂﬁi #P@e édbodiment! f

a hole 10 is provided in the cavity sealing tape 13 is pulled

outwardly and t newhichlkale 1§ ox mgmpmﬂmlesabprpadmme @vity this hole ortheso bolgs arthe

user then |nser ir ich.in ed
f or med B’gc}r’ﬁ%ie({“g"b?rece cef'\,\%e’ ?’ﬂh %18{3%%11?% ?Uri' <4 tﬁg%'ev r @%}r |wsh%“
contact with t hehe gavitHisfdned oA b paiching(taaion 63. ﬂh&ie&&lldvhh@ﬂﬂihgfshﬁon ﬂehal er.

The resultant air flow through the inhaler will becone
turbul ent in thehaaiseefically agtiys substanes is ifled mmh%m@eépnfp%vwéﬁemaa&fed&amﬂ

i1l b
\;.MI r- flgw Any ag%rtrgtetgg %Bdﬁésc{’nh%hﬂ%ﬁv&ﬂ% povvcgmﬁg ?a éﬁﬁ"m‘éﬁggﬁc{ﬁ%‘ﬁ
t he pl anar sur f the fiflingfof & bavighcthggavityand the dowodrs cavertdibyatleast a first sching tapailD.

rimar artlcles 30
P y P Said first sealing tape 12 is provided as a cover on the upper side of the cavity. In the

;-

(52

embodiment with a hole or a group of holes provided in the cavity a second sealing tape 13
is provided at the bottom or back side of the cavity thereby covering the hole or group of
holes in the cavity. Both of these tapes are provided in the same step in the tape station 65.

20  The housing 1 of the inhaler is formed in separate production lines by providing a second
clongate layer 102 and a third elongate layer 103 of material from a second roller 71 and a
third roller 81. Said second elongate layer 102 and third elongate layer 103 are formed to
the upper part 2 and lower part 3 of the housing respectively in forming stations 72 and 82.
Thereby preferably the upper part 2 is formed with the mouth piece 15 and the guiding

25 element 16 as described above. The lower part 3 is formed with the support surface 11 for
the plate 9 and the deaggregation means 20a, 20b; 30a, 30b; 40; 50 as described above.

After the forming of the upper part 2 and lower part 3, they are cut into predetermined
pieces i cutting stations 73 and 83 respectively.
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The inhal er according to the invention is preferably manufactured and
filled by using a met hod as described in the above nentioned

| nt er nat i onalwga't"@ﬁ%s appl i cation PCT/ SE95/ 00109. Sai d HESHY4n
easily be nodified to be used to manufacture a di sposabl e i nhal er
according to the present invention. 1ihe plate 9 is fornmed from an
el ongate layer of a first material 109 provided froma first roller
61. The cavities 8 are fornmed as spherical segnents at predeterm ned spaces
from each_other along the I ength of the eloqgfte | ayer in a formng

station 62. | n ThlowsRag 3yimyhich the supporippriace Ll and)the degsgregatiog mnaps Hia, 3 es

is provided in e ht | Ened' i QN
or around the c%ér%t’?éeb?g?’%or%bésp eg(rﬂé se'glrsrent Biﬁ‘ﬁ%nﬁﬁglﬂggevﬁh?;gﬂg%g?wm}?gh

the cavity is finrwhich plstes Shwith pavitids 3rhgvesbexnifermed, Fille and sealetl dh & pavalbe) pfadhétiong
station 64 a . har paceutjcally_active sybstance is filled intQ the
cavities one byl‘%é'géﬂ'éfme H@F%L"%‘?c S“PPOﬂsﬁé?%g?{]ﬂéhﬁMBﬂa SEe; ?%e
the above nepntigaad, | “ggﬁ fsﬁfgi « Af .

filling of a cavity, hitgtﬁgﬁc {)/llit@k gn ﬁgi g‘@@ghgre gg\%?é&"%&“%ﬁ”?%%@tgﬁgmm
first sealing tsachadgluingAsostatic gressing thestasedlinger walding] €.gi 1asep+, oliadonicg head- or

cover on the j de of the cavity...In the enpodi nrent with a hol e
or Va_ group of uﬁ‘gﬂ?‘%g’gﬂw aéamgﬁwﬁ\é'atﬂ%ﬂetqwgmémvg%ﬁ%ﬁﬁmé’ém&'w the g
provi ded at theuﬂb@f#a?ﬂb%pl?&@l‘%n%\#ﬁfﬁid m‘ansﬁwstmmégﬁ&x 9C QUEebysh %ﬂgSréh# e

or group of holes in the cavity. Both of these tapes are provi
t he sane step i%oftheinhalpsis plaatd e @Brespording prérformed loweypdrt 3in such ainrnedrabati s

formed i n separat roducti.qn, l.i nes .by. providing a second el ongat e
| ayer 102 ah“([:l) atg?ﬁ?‘&ﬂ’gtﬂkjgﬁd%wu% %‘P"%‘@g"’mﬁmteri al froma second roller
71 and a third roller 81. Said second el ongate |ayer 102 and third

el ongate | ayer 103 are forned to t he upper part 2 and | ower part 3 of
t he housi ng r esyaideppeepart 2 and lowei pagt I arethepeadter aled togdther in a sealifigstasion 94.

preferably the r part 2 is.fo d wih the nouth piece 15 and .t he

Qui ding 25 el CEA e 8 knoN B EqlingRTHnE Rshod canbe sl ot s aluing ReatisgyIng r v ¢
the support suryggfg nkttods such as e.sN8sel), 8lvR s8nie!) Hedt 6t cERIDSARRG AT HePEUHEERBS
20a, 20b; 30a, 30b; "40; 50 as described above. After "'the form ng of

t he upper p#rt devises stilbbring indhe fogm of A cgntimues layer, is moyedlogcfurthercutiing station 95

pieces i cutti n\ghc% ﬁltc mcxortlzgs xegtcrex‘aﬂ (i!ro%)’thg %fa?ees%}é cut laxay and the inhalation devices are
separated from each other. The disposable inhalers according to the present invention are
hereby formed.

20  The inhalation device of the present invention is intended to be used with any substances
suitable for administration, i.e. any substances which may be administered by inhalation.
Suitable inhalable medicaments may include for example $2-adrenoreceptor agonists for
example salbutamol, terbutaline, rimiterol, fenoterol, reproterol, adrenaline, pirbuterol,
isoprenaline, orciprenaline, bitolterol, salmeterol, formoterol, clenbuterol, procaterol,

s 25 broxaterol, picumeterol, TA-200S, mabuterol and the like, and their pharmacologically
acceptable esters and salts; anticholinergic bronchodilators for example ipratropium bromide
and the like; glucocorticosteroids for example beclomethasone, fluticasone, budesonide,
tipredane, dexamethasone, betamethasone, fluocinolone, triamcinolone acetonide,
mometasone, and the like, and their pharmacologically acceptable esters and salts; anti-

30 allergic medicaments for example sodium cromoglycate and nedocromil sodium;
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The lower part 3, in which the support surface 11 and t he deaggregation
means 20a, 20b: 30a, 30b; 40; 50 have been forned, is noved to a
station 91 whNO§WSe| ongate | ayer 109, i n which pl at BSFHPEH

cavities 8 have been forned, filled and sealed in a parallel production

| ine, are continously placed on the support gmrfaces 11 of the | ower part
3. The plates 9 are s fixed to the corresponding |ower part 3 of the
housi ng by using any known suitable method such as gluing, isostatic

pressing, heat S& n | a ultra.s heat

col d-wel ding in a%' i n"g mfvé%{ylg 95‘9““‘?%‘8% gogi@kwpg% @“%%yukﬁmﬁfwﬂgf"fsﬁn
93 where the inhibiigtR déukio@iehs antag ohishy, p]fdgphdnpageqm ;gym&@ywﬂage{ ts 3
with the plates 9, V\/nereby anAnger part the inhaler is placed

on a correspondlﬂﬂgwﬂ?télg msopmanépmphsla@hsafasmWemanaym t he

housi ng of the iphal d f d
over art 3 ar GHRERER P ILLEs §EsR abReTen omoenssy BB g ecaments

Al so here anys knmiabetiol dntigarasitié-agd BRidamser- mxda&chﬁ%dﬁé&hﬂ%ﬂk&icng, heat
seal ing or wel di ng net hods such as e.g. laser-, ultra sonfc-, heat-

or col d- wel di ng.medicamenis;astibiptics, amirheymatie medicapenty, inyainegherapiasiaatifuogatant a

conti nuos | ayer, A her ttin tation, 95 wher
exce!ssurr;t er?/al aphﬁ&%%ggn %8? gas'"rtr %°°%“%§\R&‘§" %"?#é'“nﬁhgﬁt’ﬂfso?i’l’ﬂ’g?ﬁ‘%%?’ ar e
separ at ed from q&pﬁﬂc@fdiekamﬂibgepﬁd&meﬁﬁ&keaﬂdﬁ?@b&rfﬁctﬁﬁ, ;?eﬁ&!ck@ad‘cﬂ@s present

i nvention are her eby forned. 20 The inhal ati on devi ce of the
present inventi GAZYEES| W@WB@GS*MOM@E%Q@WIMPE%‘ invobied imtbe blood coagglaﬁqnam e

{nhalati on. o o vl i, 06t ool ol RS R B gy e
[err] 2-adrenoreeaﬁéabﬁcamats&hﬁolfgamcsamofbmnmh&tﬁ@lsﬁ\& anol , terbut al i ne,

rimterol, fenoterol, reproterol, adrenaline, pirbuterol,
I soprenaline, orciprenaline, bitolterol, salneterol, fornoterol,

cl enbuterol, prr&g&%%aﬂm 25 broxaterol, picuneterol, TA-2005, mabuterol
and the |ike, an el r pharmacol ogically acceptabl e esters and salts;
anticholinergic bronchodilators for exanple ipratropi um brom de and

the |ike; gluco rtjcostet s for exa l.e beclonethasone fluticasone,
budesoni de, C‘%FF "‘g’é prasdescribed above camefi Gutse b

tri anci nol one aﬁﬁd%ﬂdﬁﬁunthescoﬁ@&%@ﬁﬂﬁ eym;lmghe l'i ke, and their
phar macol ogi cal |y acceptable esters and salts; anti- 30 allergic

medi canments for exanpl e sodi um cronogl ycate and nedocrom | sodi um
Thus the upper part 2 of the housing can be formed without a guidance for the user of how
far the inhaler shall be inserted into the mouth.

Furthermore, in the preferred embodiment the first and second deagglomeration means are
formed as quadrangles having the described form. It is however clear that the form of the
deagglomeration means can be varied. The important characteristics of the deagglomeration
means are the angles of the walls in relation to the main direction of the air flow. The

25 "backside” of the deagglomeration means could have any form which do not give rise to an

increased retention of substance and a restriction of the speed of the air flow.

The values of angles o, 0,and B, 8 may be changed although the performed tests show that
the most optimum values of these angles are the ones as claimed in the appended claims and
30  stated above.
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expectorants; nucolytics; antihistam nes; cycl ooxygenase i nhibitors;

| eukotri ene synthesis i nhibitors; |eukotriene antago 'agﬁ?i{
phosphol i pasé¥9\27’?ﬂ8A2) i nhibitors, platelet aggr egap% ng ST

(PAF) antagoni sts and prophyl actics of asthma; antiarrhythmc

medi canments, tranquilisers, cardiac glycosi dé¥, hornones, anti-hypertensive
medi canent s, s antidiabetic- antiparasitic- and anticancer-

medi canment s, sedatives and anal gesic medi canents, antibiotics,
antirheumati c nedi canents, immunotherapies, antifungal and

ant i hypot ensi on nedi canents, vacci nes, antiviral medi canents, proteins,

pol ypept i des andp the preferred@Mbdditfsnt I m&itR Piebeis Betiel HLthB ApPR PaR obihe hSisHMAid
factors, polypeptides vaccines, enzynmes, endor phines, |ipoproteins
and pol ypept i deghd svpporysmface fartike platooud theslgagsragation means aresfoomerkin tha lpweri past

ond ouhe s, Lot oPSRTRuSag i S A5G B o o P B9 Bl e
Mbdi fi cati ong méﬁpp&hﬁuﬁbémﬁmbh&glg&@aﬁcgﬁ?@ﬁgeém Befcred earydf Bidlpit ofafe
e pbe no

descri bed above can of cours ified within the scope of the
appended cl ai ns housing. The deaggregatinn mease coyddalso be formedas inseus beigg prerfotmediand ned

wi t hout a gui dance f the user o . far the inhaler shall be
inserted into tﬁ‘éseﬁﬁfu’é’f’l’.'nﬁﬁu °""Pa£‘b‘8?¥v%‘é‘%“ﬁ‘8&e, in the preferred enbodi nent
the first and second deaggl onerati on neans are formed as quadrangl es

havi ng the described form It is however clear that the formof the
deaggl oner ati on nmeans can be varied. The inportant characteristics of the

deaggl oner ati on nmeans are the angles of the walls in relation to the
mai n direction of the air flow. The 25 "backside" of the deaggl oneration
means coul d have any form which do not give rise to an i ncreased

retention of substance and a restriction of, the speed of the air flow

The val ues of angles [err], [err] and [err], [err] may be changed al t hough
the perfornmed tests show t hat the nost optinmum val ues of these angles
are the ones as clainmed in the appended clains and 30 stated above.
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In the preferred enbodi nent the nmouth piece is forned in the upper part of
t he housi ng and t he support surface for the plate and t &%ﬁgg& ation
neans are forW2d"P#% he | ower part of the housing. This cour se

be changed and the nouth piece, the guiding elenment, s the support surface
and the deaggregation neans could be forned il4 any of the parts of the

housi ng. The deaggregati on neans could al so be forned ' [
pre-fonred and inserted into the air flow path of lmullmﬂﬂ“mﬂmuml
WO 97/ 05918 i * e Lomos s

PCT/ SE96/ 00970 CIamS

1. Disposable inhaler conprising a tubular housing (1) formng an air flow
path (4) being open at both ends, one end formng an air inlet (5)
and one end forningDiappsablcﬁﬂ)abtmmgat@nlﬂhbmimmn@nzm@ﬂwwhﬁ)being

t t (8) f h t | t .
el ed. sai o boTat e iiednelaa Fmate An gt o End gnF <54 e s ntes g
the air inlets saldhouﬁinE SmprisingCa éonﬁ»aﬁmbnt%ﬁoﬂstbﬁhgu'ﬁhﬁd&éh&ﬂl%&ﬁve substanoe

conpartment (8) is forrred as a cavity or indent in plate (9) and

placed in the honérmgla(eﬂ)sammt(ﬂmgmdmcwﬂ@ﬂpﬂbcmipmleleh
i nhal er accordin n_that, said

ponrder | conpar ¢ o {85 tFETHF 7 hatshe Pryiic eomBrtpens f s foredis d chviplog ey
whi ch air enter sapgiag (9) anH plaoedhidhe Bobking (DA theQirdRMRAMH @Rnt (8) and m xes it

with
10 2. Disposable inhaler according to claim 1,
characterisedin that said powder compartment (8) is provided with at least one hole
(10) into which air enters and lifts powder out from the compartment (8) and mixes it with

the air stream during inhalation,

15 3. Disposable inhaler according to claim 1 or 2,
characterised in that said housing (1) comprises an upper part (2) and a lower part
(3) being sealed together along longitudinal edges.

4. Disposable inhaler according to any of claims 1 to 3,
20 characterised in that deaggregation means (20a, 20b, 30a, 30b, 40, 50) are provided
in the air flow path (4) between the powder compartment (8) and the air outlet (6).

5. Disposable inhaler according to claim 4,
characterised in that said deaggregation means (20a, 20b; 30a, 30b; 40; 50) form an
25 air flow path with constrictions and extensions providing guidance and acceleration to the

air flow and the dose mixed in the air flow during inhalation.



the air streamduring inhalation. 15 3. Disposable inhaler according to

claim1l or 2, characteri sedinthat said housing (1)

conprises an upper part (2) and a | ower part (3) being seal ed together

al ong | ongi tudinal edges. 4. Disposabl e inhaler according to any of

claims 1 to 5%98"5%% aracterisedinthat deaggrepﬁﬁ%(gﬂ"%ns

(20a, 20b, 30a, 30b, 40, 50) are provided in the air flow path (4)

bet ween the powder conpartnment (8) and the aigs outlet ( 5.

Di sposabl e inhal er according to claim 4, c har azgllwgllmmﬂ i n

that sai d deaggregati on neans (20a, 20b; 30a, 30b; 40; i wﬁnﬁr
s *

flow path with cgnstrictjon nd ext ensions_provi di ng gui dance and

accel eration to E’h 15posa %i"ﬁ“ﬁf%ﬁ’éﬁ’é‘?ﬁé‘"ﬂ%e mxed in the air flow during
i nhal ati on. charac\Werd §e@SR e said deaggregati 20a, 20b; s 40;

PCT/ SES6/ 00970 | ggregation means (20a, 20b; 30a, 30b; 40; 50) 15
6. Di sposabl e i reespsise apboality ofsubstantinBy plagar surfaces or walls (21ay 21b; 314, 3tb; B14d, 43b;e

Conpri oo a pl ur ok g1t5 Peiug ARpURT Fibstagtally Repphdichlase a plae Ginek D ongidinalipis
la, 3 1b; 41& 49 the tubular housﬁ&?ahpréjﬁgtmn 0P Sl SurfdcaP s @ cioslSLAsH c%ﬁi(nlhl)/ousin

perpendi cul ar to a plane through t | ongi tudi nal axis 5 0 e tuBuI ar
housi ng, a proj esbstentialy covering said frassessctiomt 0 a cross-section of the housing
substantially covering said cross-section. 7. Disposabl e inhaler
according to claim§6, characteri sedinthat first
deaggregati on nenna)igﬁﬁaﬂemermm @bdlaigi @ provided as 10 pairs of

pl anar surfaces or walls (2la, 21b; 3la, 31b) extending fromthe edges of

t he housi rfdh ®ha B&E K1 8 F ddm that firstrieaggregation megas (20 26b, 304, 0bkate ptovided as

i Tectfon' ot hdel FEPRE ofEeY o wats 212) 1673}, 1o R i orche

(6). housing on both sides of the air flow path and oriented at an angle ,, o, respectively,

relative to the longitudinal direction of the housing (1) from the air inlet (5) to the air outlet
6).

1s 8. Disposable inhaler according to claim 7,
characterisedin that the angle o, o, is preferably substantially about 30°.

9. Disposable inhaler according to claims 6,

characterisedin that second deaggregation means (40, 50) are provided as pairs of
20  planar surfaces or walls (41a, 41b; 51a, 51b) positioned symmetrically around the

longitudinal centre axis of the housing (1) and oriented at angles B and 5 respectively,

relative to the longitudinal direction of the housing (1) from the air inlet (5) to the air outlet

(6).

R 25 10. Disposable inhaler according to claim 9,
characterisedin that the angle B is preferably substantially about 45°
and in that the angle & is preferably substantially about 60°.



15 8. Disposable inhaler accordingto claim?7, characteris

e dinthat the angle [err S referably substantially about
30[err]. 9. Dsposw rd|ngto clainms 6, c har
acterisedlnthat |onmaans(40 5 V|ded

as pairs of 20O0%98Rar surfaces ‘or waIIs (41a, 41b; 5la, 51%5%@’?‘{9 oned

symmetrically around t he | ongi tudi nal centre axis of the housing (1)
and oriented at angles [err] and [err] respemtively, relative to the
| ongi tudi nal direction of the housing (1) fromthe air inlet (5) to the air
out | et (6). 25 10. Disposable inhaler according to claim?9, C
har acter. - ' at ] rably substantially
about 45[err] L. i)xsgvﬁgabieﬂin@zﬂ t""%"g‘g“gﬁ’&k‘g éﬁé?aﬁ%ﬁr}gg %'g substantial ly
about 60. char a6} Ori ¥68 irtthat the upper part (2) of the housing (1) with the end portlon of

PCT/ SE96/ 00970
11. Di sposabl e |thmlawexrpaav;?cvpmdvgr ouslet(§) isdormed s p mogthiery (bﬁ)amnmiedtobeplaq;dh

aracter. n at th f the housing (1) with
the end portion ub#xemou% é‘ﬁ Wﬁ?“u‘ﬁgﬁ?“gﬁa}‘éffﬁé“’ﬁ. r outlet (6) is forned
as a nouth pisece (15) intended to be placed in the nouth of the user

when the dose is to be inhaled. 5 12. Disposabl e i nhal er accordi ng
to claimi11l, 12. mwnsﬂlthﬁl@aﬁcmgiocbﬂélb in that a guiding el enment (60)

S AR B e O

the nouth piece nﬂollﬁ') pigded15))avlierdbt s ghiding mwmvfdeﬁ a piii@&lca Férahe us%ﬂhow to

13. Disposabl e inhaler accordi ggfto any pr ecedi cl ai s, c h
2t ot et i Pasate mayh e GSymd e Bl s BoVBdmINAMDo (12) | s

provi ded on jhe plate (9) covering the cavity (8) and the dose

t herei n.

13, Disposable inhaler according to any of the preceding claims,
characterised inthat a first removable sealing tape (12) is provided on the plate (9)
covering the cavity (8) and the dose therein.

15 14. Disposable inhaler according to claim 13,
characterised in that a second removable sealing tape (13) is provided on the plate
(9) covering the at least one hole (10) provided in the cavity (8).

15. Disposable inhaler according to any of the preceding claims,
20 characteris ed inthat the disposable inhaler is a dry-powder inhaler with
phammaceutically active substance present in the cavity (8).

16. Disposable inhaler according to claim 15,
characterisedinthat the inhaler is a disposable, breath-actvated, dry-powder inhaler.



15 14. Disposable inhaler according toclaim13, - . char acter
I s edin that a second renovabl e s i s provided on the

pl at e (9) covering the at | east ﬂ m’g OVI ded in the cavity
(8). . osabl e i nhal er actorsdi ng f t he Rfﬁiﬁﬁ'b
clainms, 20 cﬁﬁgg%’ipct eri sedinthat the dlsposablelnaedr}g?sa

dry-powder inhaler with phar maceutically active substance present in
the cavity (8). 16. Disposabl e inhal ef7 according to claim15, c
har acteri sedinthat the inhaler is a disposable,

br eat h-act uat ed, dry-powder inhaler. 25 WD 97105918

PCT/ SE96/ 00970 17

17. Method of manu ac olﬁiroé‘ man %%s%%fpgs?bn m"%?%%%%‘r" Elton%al{n(s) ?al ns 1 to 16,
wher.eby Saitdrevi ties (8) are forned in said plates 9 provided froma
first elongate |ayer 109£g0f a material being fed froma first

rol ler (61) \Ahersydya@mm o farmed inseid-pjateso? previded fram adirg elongate layerd 89)qf ac e

f h h il h |
2c 1 ve. subst ancEeraLbsiTef rEAA drsfidpiibn bl il el Befla Pl fe o) | T2 Y
formed from 3 t dddtefhifEdeiae fréti @hich(cthks) provided froma third roller

(81) and cut into predeterm ned pieces; each plate (9), forned in

sai d first el ongaidcavitgsds) Rfiﬁ%d withsa phapmacgutically, petive sehstancedn 3 Slingstasion (64
di |
?2) al go; g??rggnf Irsgrgnl Wg ﬁ'ﬁ onga@%gl ayereq?r%%ﬁ%ggmh%rav?&io%oégg&%ﬁ?&

roller (71) and(&gtanaaimnpmeﬁeﬁm eceg eces; one upper part (2) is

pl aced on top of said | ower part (3 W|th the plate (9) whereby the
upper part (2) aardrnlm(ﬂ)oﬁﬂemdaa c’&ﬂgatﬂax%rdl%ﬁidsebm Picdgermined pasitionsy

(0 19, e ohRayhbBingeFen o s gl oL o1 cerlces are

provi di ng t he phk4it epper Q&rt (2) isfofriéd frovg aséovhd elongfAblayer (102) provided from a second
roller (71) and cut into predetermined pieces;
one upper part (2) is placed on top of said lower part (3) with the plate (9) whereby the
upper part (2) and the lower part (3) are fixed and sealed together thereby forming the

15 inhalation device;

the inhalation devices are separated from each other by cutting the elongate layer (109)
providing the plates (9) in a cutting station (95).

18. Method according to claim 17, whereby at least one hole (10) is provided in the cavity
20  (8) before it is filled.

19. Method according to claim 17 or 18, whereby a first removable sealing tape (12) is

placed over the cavity (8) covering the substance and sealing the cavity and whereby a

second removable sealing tape (13) is placed to cover the hole of the cavity (8) before said
. 25 plate (9) is placed in its position on the lower part (3) of the inhaler.

20. Use of a disposable inhaler as described in any of claims 1 to 16 for the inhalation of
any inhalable pharmaceutically active substance.



18. Method according to claim17, whereby at |east one hole (10) is
provided in the cavity 20 (8) before it-is filled. - 19. Met hod
according to claim17 or 18, mhereby seal i ng tape (12) is
pl aced over the caV|t (8) covering t (l l@gﬂ @rseal in 96 %ty
and wher eby a WO9MRtond renovabl e sea k IS plac 0 cover
the hole of the cavity (8) before said 25 plate (9) is placed in its

position on the |ower part (3) of the inhalerl8 20. Use of a

di sposabl e i nhal er as described in any of clains 1 to 16 for the inhal ation
of” any inhal abl e pharmaceutically active substance. WO

97/ 05918

PCT/ SE96/ 009701 21. Use according to claim 20, wherein the inhalable substance is a mixture,comprising ;-

Use according t o peptilesiborifdlypépiidesi N t he inhal abl e substance is a mixture
conpri sing pepti des or pol ypepti des.



