2" Z. Inhal er according to gEplackD Giacaeseri sgd infthat the housing has
an elongate bottompart (3) with a nouthpiece (1)ang ap end piece (15) and
an upper flap part (23) esiripiarorpaged ed/.t © pdged €., pi ece (15) of the
bottom part (3) via hinge grBhme@nd ;t&@e@[_ggg{c%gggt.ﬂﬁ ns have at |east one
press- ing-ou r( e caoncavely, curved.pl unger surface (37)
and a grip pl QY‘QLWE 't t(@edgép‘% %t'en%gﬁcg"ﬁripﬁéagﬁ urger  (10) PCTHRE602384 s o d
pressi ng-out means are i ntdfPHfagy iPaped up-- i9a33ed ap-.part (23) of the
housing and there is no | r-sst-er—by—reanrs—0f which force can be
transmtted to the pressing-out plunger (10Q) during the pressing-out

oper at i on. 3. InhaEEEgﬂ'* O] Ww ieaments, £ i that the

J

pressing-out means are four pressingi@udtesp! s (10) which are nounted in
the upper part (23) of the housing W‘nmn‘&%rip plates (4) and, with
t he housing closed and a blister strip (5) inserted, can be pressed
I ndi vi dual I y downwar ds 0y i Qﬁ VAL Ll 86 C YRV SVl 3ddmPlid e
blister strip (5). gggl nha gr%%ccor | r?glétkoggl al ml%,regﬁgr act er’l'gsed in
t hat the housi ngerisgatmedizaments uFrom (lisitegy padks(2, & ahdch betid om
housi ng part (3) .and the upper part (2,9).qf the housing is designed as
pressi ng- out rreé’r}s‘sﬂ’ﬁﬁi REVATE &7 F&ﬁ?ﬁ%@%%rf‘iﬁ"ﬂr@%n? FFeRAFRS I ce can
be transmitted tgad.he pressing-out plunger (10) during the pressing-out
operati on. 5. Inhaler according to claim4, characterised in that the
pressing-out nmeans is fSRRRkRRES oEQF ngEASmiRyEtening \inedicamests| dxabl e,
engaging pressi igddhel! YROY dodll form BistPIVkEIs ¥SANGI 30 kAl M 4
characterised in that the

10 flow, so~called powder inhalers, are used nowadays in

great numbers and many embodiments in dinhalation
therapy. They partially replace the previously customary
suspension inhalers, in which the aerosol is produced by
means of a halogenated hydrocarbon as propellent gas,

15 and whose use is no longer desirable for reasons of
envirommental protection. Most of the previously known
powder inhalers use a device of a technically relatively
complex design, with which a patient gives himself
inhalable powder portions (doses) by inhalation.

20 One possibility of predosing medicaments is the
packaging of appropriate portions in so—-called "blister
packs", which are also used, for example, for packaging
tablets with the possibility of hygienic individual
removal. EP-B-211 595, GB-A-2,129,691 and GB-A-2,142,246

25 disclose powder inhalers which release the medicament
from blister packs in which it is enclosed in a solid,

. finely distributed form. A disc-shaped blister pack is
inserted into the ©powder inhalers described in
: EP-B-211,595 and GB-A-2,129,691, the powder portion is

30 released by a plunger when the inhaler is used, and the

blister disc is replaced by a new one when it has been

completely emptied. GB-A-2,142,246 relates to an inhaler
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p?essrng-out means are a plurality of levers (9.) -each having a

pressi ng-out plunger (10). 7. Inhal er accordi ngyto claim1l,
characterised in that there are weatisSiee)H: R&e made of spring-elastic
mat erial and being inwardly direct 1 \ H part (2) of "the hous- ing
for pressing tﬂgggﬁ‘@{ er strip (5) ceiving bearing (29) in
order to fix t er strip (5 in the re- cess (39) the ZCEFBINBR4al er .
3 8. Inhaler according to claim1l1, chgracterised in that the

pressi ng-out plunger (10) has a concavel ¥ curved plunger sur- face (37)

wi th an edge extending in a plane, which plane ex- tends at an angl e not
equal to 90[err]intd athivh Boblhstdn rackudempridingX as sphghaichagmbersiag- out
pl unger (10), and said plane.of the .edge intersects, a perpendicul ar pl ane
ext endi ng in the”?so?ﬁ:feﬁ? Ral= ReRSH 7F J1=9 ﬁ'é‘iﬁoﬁslf’ffb‘i,)?ﬁgﬁnﬁ?ﬂ‘ t he

pl unger (10) engages asymeinhalek| yhich ikl esser toanahylé3and is ifi-

I nhal er according to glaim1, characterised.in that the pressing-out

pl unger (10) haseq?%ﬁ?\/ef? &8PGE uﬁﬁe(rlb&rg /LY Mq&ﬁ‘gdge
extending in g phE3e.44Mpocbsll AMRe 8RSy AbodPxr 24Ul Ca0hoeliRg " knighat i ve
to the longitudinal axis of said pressing-out plunger (10), and the plunger
(10) is connect ctoxms tam Bbongake | fntaribry By meadedoPff |relative nt¢40) in
such a way that the plu ro(l when it _Jis. pressed down by the user,
carries out a m%‘é%%%g%@?f’@ 2pBELEREILS PR %fn‘ﬁf@"?/@f}gP f‘ﬁg) S0

t hat the engagenaitaid¥ idXetcdgenthgtbe e ppositd) side | htadildnst @ttRavity

(31) firstly takes, place on one side.
blister cavities being arranged at least on one main

10 surface of the housing. In one embodiment, the housing
comprises an open structure into which one or more
strips can be introduced, for example by pushing them or
inserting them into a structure which can be pivoted
open. In all these embodiments of the inhalair:s, the user

15 has to press the individual cavities of the blister pack
open with his fingers, i.e. exert pressure on the
outwardly ourved dome so that the thin covering foil
tears open and the medicament can drop into the interior
of the housing. The disadvantage with these inhalers is

20 that the powder in the blister cavities is mechanically
loaded and compressed when the latter are pressed open
by the finger, and thus can no longer be finely
distributed, or can only be insufficiently distributed,
in the inhalation flow.

25 All these powder inhalers have the disadvantage
that they are extremely ocumbersome, i.e. the davice
volume is relatively large in relation to the propox-
tioned dose quantity used. Depending on the wvolume and
number of parts per device, carxrrying a known powder

30 inhaler can be inconvenient for the patient. Moreover,
with the different, often complicated functioning prin-
ciples, there is the risk that the devices may not be



10. Inhaler according to claimi1, character| S d i n that the nouthpiece (1)

has, a cylindrical section and a TH lacgd, o shaped section and
i nsi de of the cylindrical section j H er (11) with tangenti al
air slots (12) and with a secondar 11. I nhal er accordi ng

to claiml, cixyemhedi sed in that the air inlet opening (32) %#ed
with a non-return valve (21). ' handl ed properly, or pOSSI
cannot be handled at all, in an energeqicy (e.g. in an acute asthna
attack) or in the case of little technical understanding on the part

of the patient The present j vention er based on the
probl em of proV’FﬁF‘?’@dap Yo 88y PPR® a‘f’é‘n&?\/\%& Mﬁ‘%f’ér use
with blister pagksan emégéhicy N[l inhan amp&e&ahenaaéaéﬂ)e sedigfanent

in the blister cavities is avoi ded durlng t he essi ng-out operation so
that fhe 10 nedtbamsmseca¥ HétEincrochnigsd, smgerptarding Am| he oPATt | ow.
This object is gghigy gé?l I nhal er for adm ni stering pow dered

medi canments from stri ‘bl i ster packs conprising a container film

with a row ofs i ndi vi dua‘l'he(menltl natrentmus theneforahbased uow athes € has

the shape of a s ical _ca ni the er ed di canent and a

covering foil ggﬁiem éi g Ed:'é‘gvﬁ'l 2‘5" S&‘ﬁgr&”% g%?fng of

el ongat ed shaphalekheat s siithWbl ity rj:g;eua;tswhw&h a.haamb:vombl y con-
compression of the medicament in the blister cavities is

avoided during the pressing-out operation so that the
1¢ medicament can be finely dispersed in the inhalation
flow.

This object is achieved by an inhaler for admin-
istering medicaments from strip-shaped blister packs,
which has a housing with a mouthpiece on one side, an

15 air inlet opening on the opposite side and, between
them, a duct and a receiving bearing for a blister strip
tc be inserted in such a way that the covering foil of
the inserted blister strip, which seals the cavities
containing the medicament, adjoins the duct, charac-

20 terized in that the housing has means for pressing out
the individual cavities of the blister strip, and these
means have at least one plunger with a curved plunger
surface which corresponds to the shape of the convex
blister cavities.

25 Preferred embodiments of the invention arxe
described in the subclaims.

. The inhaler according to the invention serves to
administer medicaments from blister packs. Blister packs
- are packs which comprise a container film with small,

30 filled depressions or cavities and a covering foil which

seals the depressions. In this case, the term "blister

pack” is to be understood within the scope of the



! s -
nected to one another via a joint or hinges %nd one of the housi ng
parts has a recess as a beari 1

' H a blis- ter strip and the
housi ng has a nout hpi ece on on w an air inlet opening on the
opposite narrow side and betwe ir duct which is adapted to

recei ve di r ecwoaiokes1 medi camrent fromthe blister cavitie d&%ﬁﬁ#ﬁ i ster
Fl

strip inserted into the bearing in such a way that the cove

of the inserted blister strip, adjoins the air duct, and the housi ng has
means for pressing out the individual cavities of the blister strip,
characterised i Lhe ggﬁgs or,. pr n t he |nd|vr ya
cavities have east one p ungié‘r tvlﬁgt %iées% %%’h%a\ly‘? ter

surface whi ch cesgesspiepdsphotivee of t&bapgpafofhebﬁxxnﬂi& Ehnﬁtef g8yities,
whi ch pressing-out neans are designed in such a that the edge of the
concavel y c ethedy 19 g@?ngﬁﬁq@¥EE°oﬂmﬁhé“ﬁﬂa%ﬁﬁ§tf@ﬁ@ famgictengages

asymretrically J{1ans%s Xstﬂ:ttlﬂ% é}%ﬁbﬁ“gfnéﬂ;e aé%ﬁ*gf sl MRat Qoyél ng on

t he correspondi ng curved surfac e convex ster cavi y SO t hat
the tag of the pmaibid ¢tovmresg fthel cavibtynds doom Wwhehemtsidpedasd the air

flowin the air duct Preferred enb me of the
I nvention are descrl:b"% |n°jt%‘n 1?‘ﬁcl as cﬁh Enhgﬂ’%r
accordi ng to therdswiegtinn Thevasperation MmpﬁﬁsﬁhgneldiecaMiﬁyfiﬂm
blister packs. Blister packs are packs which conprise a container film
with small, 30 £59m e Rhaide &&?oP‘Ea%H‘?%sarﬁfﬂa'-leﬁ'Mg#omm ch

seal s the depreéé&e&'ﬁg £8ii s GA38ashor 1@ld medibahéhit is described
10 in the folleowing as “pressing-out®.

The housing of. the inhaler according to the
invention preferably has an elongate shape with the
mouthpiece on one narrow side and the air inlet opening
on the opposite narrow side. The blister strxip which is

15 inserted into the housing has a row of cavities arranged
one after the other. The inhaler is designed in such a
way that it can only ever receive blister strips with a
particular number of cavities, the number of cavities
depending on the type and dosage of the medicament to be

20 administered. An inhaler which is suitable for many
applications is designed for the use of blister strips
with four cavities.

A preferred embodiment of the inhaler has a
housing which can be pivoted open and comprises at least

25 two housing parxts which are pivotably connected to one
another wvia -a joint or hinges. The housing can, for
example, have a bottom part and an upper part, which
parts are pivotably connected to one another, or it can
even have an additional central part. In the bottom part

30 or central part of the housing, there is a receiving
bearing with a recess. for receiving the blister strip.
The upper part of the housing may additionally have



pack" i$ to be understood within -th scope of the

-4- present invention in the w. dpacks of this type,

i rrespective of the type of contai nmet hod of

manuf acture. The container film has B‘ t hi ckness in the region

of the cavitiesyl@hadel | S 5 possi ess the cavity i

out si de, and the covering foil tears open as a result of ft
pressing-in. The operation of pressing the cavity in fromthe outside
wi th sinmultaneous tearing-open of the %overing foil and release of the

medi canent is described 10 in the follow ng as "pressing-out"”. .
The housing of then\'mhdl:erdim rph=o Edre pressmeﬂﬁ drlimteremy has

an el ongate shape Wi th de g air
i nl et opening e opp03| e nggrow &ﬁ’e& (‘?‘ |ster strip \t/%gch S

15 inserted into bhﬂsheussmpha.a the loakdcinbalexs arr anged one after

the o ) i i i i
ther. The inhaler Isi'lgeesplgensesq.nlgﬂoégcmh as of the inhaler according

] 5 to the invention have at least one plunger with a curved
plunger surface adapted to the shape of the blister -
cavities. Since the customary blister packs have
cavities whose curvature has the shape of a spherical
cap from the outside, the curvature of the engaging

10 plunger surface is usually designed to be conplementary
to a spherical cap. The concave curvature of the
engaging plunger surface adapted to the convexly curved
shape of the blistar cavities prevents the medicament
from being compressed inside the cavities when they arxe

15 pressed ont and thus from no longer being able to be
dispersed sufficiently in the air flow.

The pressing—-out means are advantageously inte-
grated in the housing. In order to open and to empty a
blister cavity with the aid of the pressing-out means,

20 the user has to press parts of the pressing~out means or
the entire pressing-out means with his fingers or whole
hand. In this case, the transmission of force to the
plunger of the pressing—-out means, whose suxface engages
on the outwardly curved blister cavity, can take place

25 directly or by means of a lever transmission. In the
case of means with leverage, these can be designed in

- the form of a plurality of individual levers, each
having a pressing-out plunger, or as one lever with a
displaceable, engaging pressing-out plunger.

30 In a preferred embodiment of the invention, the
pressing-out means are integrated in the upper part of
the housing and act without a lever transmission.



way' that it can only ever receive blister strips with a particul ar
nunber of cavities, the nunber of calhistSheesHas Bee r&di ng on the type and
dosage of the nedicanment to be 20 ad i nhal er which is

sui tabl e for many applications is he use of blister strips
with four caviti The inhal er ha housi ng mﬂkéagg e
pi vot ed open andﬁggﬁg??ges at least 25 two housing parts whic éMhé%

pi vot abl'y connected to one anot her via a.joint or hinges. The housing
can, for exanpl e, have a bottom part and an upper part, which parts
are pivotably connected to one another, or jt can even have, an

addi t4 onal cent r al PaEEiculariy, AAYEREAgeTRs (1@ fFonstrrrkional (demop, of
housing, there is e oSk ifg-ont DEdHds"Geiti! ey GRS helok £ CRlNqME st he
blister strip.  The Saesbifig-out laindlidith n@g TRy RapLbaCokl | it
i nwardly directed whitehf arepmovsted imcthe i spper panip of theghdusingt by

receiving bearing in order_to fix {}% lister strip in the closed
i nhal er . “‘?ﬁe"ﬁreﬁ’%g?% e osh?'het?ﬁ% A58 rRFeped
5 down by the user one after the other in order to empty
the blister cavities.

In another ©preferred embodiment of the
invention, the upper part of the housing itself forms
the pressing~out means. Particularly advantageous is the

10 design of the upper part of the housing as a single
lever with a displaceable, engaging pressing-out
plunger. As an alternative thereto, the upper part of
the housing can also be formed from a pliurality of
single levers which are pressed down one after the other

15 for use.

The pressure due to the plunger surface on the
cavity causes the thin covering foil of the blister pack
to tear open and the medicament either still to remain
in the cavity due to adherence forces or to drop

20 directly into the powder duct of the housing. .

During inhalation by sucking on the mouthpiece
of the inhaler, the user gemerates a slight negative
pressure in the air duct, which causes the medicament
still remaining in the cavity to be conveyed into the

25 duct and air to enter the duct through the air inlet
opening. Moreover, since the air flow in the duct
generates a partial negative pressure when flowing past
the opened cavity (injection effect), the medicament is
to a great exteant sucked out of the cavity without

30 leaving a residue. The air flow then exits from the
inhaler via the mouthpiece, carrying the medicament



5 'to the invention have at |east one plunger with a concavely curved
pl unger surface adapted to the shaﬁa sﬁ’eetﬁzlg%eéﬁlli gcga cavities. Since

the customary blister packs hav ose curvature has the
shape of a spheri cal cap from RMIHEFME Ilhe curvature of the

engagi ng 10 pl uwpeenpsk f ace i s usua o be conpl enmg%

a spherical cap. The concave curvature of the engagi ng p face

adapted to the convexly curved shape of the blister cavities prevents
t he nedi canent from bei ng conpressed inside the cavities when they are
15 pressed out and thus om no Ion er being_able to be di sper sed
sufficiently in t3%® ofEr s inhaled by khegusex seabhat, the

advant ageousl y |%mgr@é@%dsg §heo NS iR, I N order to open and to
enpty a blister cavity with the aid of the pressing-out nmeans, 20 the

user has to press parts SPrtﬁeamsiﬁ\W%sabr conduc&henemith

pressi ng-out neang Wi §¢f 529 g%mm In_this cas t he
transnj ssi on of forceé‘{}'o ta'e i3 %%T"Sﬁa 5 ‘-Tohe pressing- C5ufBanE™ whose

surface engage8 coveringt lﬁeibubi/atuéybtutad piscks tiar acaieiﬂi)tgdcaanhake pl ace

25 directly or by. NSy i€ of Iev r sm Q; In the case of neans
with | everage, thIetse&ban 35 |§ﬁ %}' e part of the covering

foil wh:.ch originally sealed the cavity to project into
the interior of the duct after opening as a kind of tag
which is attached at only one point, the intention being

10 for the tag to be aligned parallel to the air flow. This
is achieved, for example, by using specially designed
blister packs. For instance, the individual cavity may
be partially surrounded by an annular bead, as a result
of which the covering foil is severed, during pressing-

15 out, in the region of the bead and, in the region in
which the bead is interrupted, remains connected to the
remaining covering foil; or the covering foil is
provided with predetermined tearing points. The
asymmetrical design of the cavities, for example in a

20 shape which is chamfered on one side, likewise leads to
a defined tearing-cpen of the covering foil.

In order to achieve defined tearing-open of the
covering foil when using customary blister packs, the
plunger must engage asymmetrically on the blister cavity

25 during the pressing-out operation. This is achieved , for
example, by the pressing-out plunger itself having an
asymmetrical cross-section, i.e. the edge of the curved
plunger surface extends in a plane which, at an angle

- not equal to 90° relative to the longitudinal axis of

30 the plunger, intersects a perpendicular plane extending
in the longitudinal direction of the housing, so that
the plunger engages firstly on one side of the outwardly



the' formof a plurality of individual |evers, each havi ng a pressing-out

pl unger, or as one lever with a di spl aceabl e, engagi ng pressi ng-out

pl unger. 30 In a preferred enbodi nent of the invention, the

pressi ng-out means are integrated in the upper part of the housing and
act without a | ansmi ssi on. Particularly n ous
Is a constructidﬁgﬁﬁ esign of the pressing-out neans with g%%%&mhﬂ%a
pressi ng-out plungers whi ch are nounted 8n the upper part of the
housi ng by means of grip plates and, when required, are pressed 5

cavi ti g5, - oC CShried “BISERE, AYASC PR LBy FERees; SR, e
invention, the uppggvRaidg Ofoileth@nStadrs S fLESMy in £HES PE@PEAdRY- OUL
means. Particularly advantageous is the 10 design of the upper part of the

housi'ng as a singl segion, | e i hremaing sgpneesknd, toerkheyi rgmaining

P on'can af PHOBELRS Bt Tl SO M e e BeRGy oh

5 likewise asymmetrical engagement of the plunger on the

blister cavity is achieved in a symmestrically designed

pressing-out plunger if the latter is connected to the

housing laterally by means of a lever arm in such a way

that the plunger, when it is pressed down by the use:: ’

10 carries out a movement along an arc about the piveot of

the housing part, and that the engagement on the blister

cavity firstly takes place on one side. The pressing-out

plunger of asymmetrical cross-gsection in the

longitudinal direction can also be combined with the

15 lever arrangement. Of course, the blister packs with

asymmetrical cavities described above can also be used

in an inhaler in which the pressing-out device engages

asymmetrically on the blister cavity.

Preferred embodiments of the inhaler accoxding

20 to the invention have a movthpiece, in whose interior a

cyclone chamber with tangential air inlet slots is

arranged, into which secondary air can enter through an

appropriate duct. When, after opening a blister cavity,

the user sucks on the mouthpiece, the medicament passes

25 wvia the duct to the mouthpiece where, due to the cyclone

effect, it -is dispersed with tangentially inflowing

secondary air and is thus rendered more readily

inhalable. This secondary air, sucked in to assist the

powder d:.spers:.on . preferably amounts to about 75% of

30 the total air flow. This means that about 25% of the

total air flow is conducted through the duct. On account

of this air flow, the medicament is conveyed from the



sihgle'levers whi ch are pressed down one after the other 15 for use.

The pressure due to the plunger surface on the cavity causes the thin
covering foil of the blister pack to tear open and the nedi canment
either still to remain in the cavity due to adherence forces or to
drop 20 direct|wolonlsnsi he powder duct of the housing. '

I nhal ati on by sucki ng on the nout hpi ece of the inhaler, thgcaggg&hgg
generates a slight negative pressure ingthe air duct, which causes the
medi canment still remaining in the caV|ty to be conveyed into the

duct and air to enter, thg duc r ou Iet openi n reover
since the air fISWITW Pheeo %’h g’ g g?:g? BagR | & %%ﬁﬁ’g’\?@ugf’%ssure

when fl ow ng pastopenidge, opaapdnwz.hnfl Neexd | @n a&fns&&o:tb&dm@haanent

S to a great extent sucked out of the cavity w thout 30 |eaving a
resi'dué. The air FARAPBYIALAY EhrQugh Anfuntber opepinginfo, thenhcyedapnapi ece,
carrying the nmedhcadsiy. WO 97/ 02061

PCT/ EP96/ 02384 7 along with it, and is

i nhal ed by theSuser so t ¥ at oxder to preNentndhe uaﬁzesmanﬁrdampphaglnng.
For reasons of fat\fl?i"m Q'.hgl Lxgoﬂﬁi&t oggnkggtiﬁer a gin.sgeu Ctdav:.'ly has
been pressed out, due to the inhaler being held
vertically, the space directly behind the opening can be
provided with built-in webs which deflect the air path
10 and extend it in the form of a labyrinth. In order
furthermore to avoid the medicament being carried out of
the inhaler by air being blown inte the mouthpiece, the
air inlet opening for the powder duct is preferably
provided with a non-return valve which opens under a
15 =slight negative pressure in the interior of the housing
and closes under normal or overpressure in the housing
interior. A suitable non-return valve is a diaphragm
valve in which a diaphragm is arranged on the inner sida
of the housing, which diaphragm covers the inlet opening
20 and is placed against the end face, under overpressure
in the housing, and closes the inlet opening. Spring-
loaded ball valves or other non-return valves can also

be used for closing the air inlet opening.
The housing of the inhaler according to the
25 invention can have one or more additional recesses or
chambers to. receive one or more replacement blister

packs.

The inhaler is preferably made of plastic;
- suitable materials are, for example, thermoplastics,
30 such as polyoxymethylene (polyacetal), polycarbonate,
polymethylmethacrylate, polypropylene, polyethylene,
polyvinyl chioride and acrylonitrile-butadiene-styrene



5. covering foil of the blister pack is tear opened or severed in a defined

manner . Therefore the part of the covering foil which originally
sealed the cavity projects into the interior of the duct af ter opening
as a kind of tag which is attached at only one point, the intention
being 10 for tgRgebmshsi © be aligned parallel to the air flow pfpipesnssiey
be assisted, for exanple, by using specially designed bl i ster packs.

For instance, the individual cavity my 10pe partially surrounded by an
annul ar bead, as a result of which the covering foil is severed, during
pressing- 15 out, | e [ on e, pe ZTala MY (E8G ¥mbs P

whi ¢ch the bead iscqprﬂlgﬁgpt(ekg,g’feﬁg{‘%i?hcgﬁnggt ed taéﬁﬁ]igﬁe' ﬁsrliemai nlﬁ‘a

covering foil; orpdlymezsverwith f oisprisg-elpsitic dechavatterintddst er araed
tearing points. Th

The asy trical desjgpn of the cavitiges, for_exanple
in a 20 shape wiFabdec£6% o SRSy ﬁsflde, if@gfsfq‘ea%ﬁ'l? the,
defined tearing- qpaikealr kiesgovering foil. In order to achieve
defined tearing-open of the covering foil when using customary blister

packs, the 5plunger is 8kjstpmnpackspade cof |Yarigus patarials canvbey 25
o D9A1E o oo PEAG D o 861 i Chmvan 44T
material of the container film is preferably a thermo-
formable polymer, such as polypropylene, polyethylene,
polyvinyl chloride, polystyrene, or a metal which can be
10 deep-drawn, such as aluminium, also with a laminated
polymer. zOther thermoformable materials customary <for
blister packs are also suitablae. Such shaped parts with
depressions produced by thermoforming have an even wall
thickness of the container film both over the areas of
15 the depressions and over the other areas. However, an
injection-mouldable material or another mouldable
material or a material which can be processed by blow-
moulding, for example an elastomeric material, can also
be used, for example, as material for the container
20 £ilm, and the shaped part with the depressions can
correspondingly be produced by injection-moulding ox
another moulding method or by blow-moulding. In this
case, the wall thickness of the container film can be
varied optionally in various areas. The covering foil is
25 preferably made of metal, for example aluminium, or
aluminium alloys, with a laminated polymer. Other
materials, including those which are customary and known
for blister packs, can also be used. The covering foil
can be connected to the container film in wvarious ways,
30 for example by welding or bonding as is customary. In
the inhaler according to the inveantion, it is also
possible to use blister packs in which the individual



asymmetrical cross-section, i.e. the edge of the curved pl unger surface

extends in a plane which, at an angle not equal to 90[err] relative to
the |l ongitudinal axis of 30 the plunger, intersects a perpendi cul ar plane
ext endi ng in the |longitudinal direction of the housing, so that

t he plunger engageéndbdist!y on one side of the outwardly

97/ 02061 S giands oCT Ebasy 0hags  PCTIERSHRsss

8 curved blister cavity when it is pressed down. The covering
foil then tears open firstly in this contact 1 region, while it remains
connected to the renmining covering foil on the opposite side of the
cavi ty. A 5 |ikenioawitieanare, E&’F"@ﬁtﬁﬁ%erﬁ'nt“of‘"ﬂi‘éaﬁl fgedr mpplded out

bliister cavity is @chigyedohBafnsy "FRiL] Cohbie I8I1EEEE packB’ GveNJerpi!

plunger if the latter 1s connected to the

T advantage of additionally reducing the mechanical
loading on the medicament during pressing-out.

5 A powder inhaler for use with blister packs
is provided by the present invention, which inhaler i=s
easy to operate and provides the medicament to the user
in a sufficiently dispersed and thus inhalable form.

The invention will Dbe explained with

10 reference to different embodiments illustrated in the
following figures.

Figure 1 shows, in a perspective
illustration, an inhaler with a pressing-out means
designed as a egingle lever.

15 Pigure 2 shows a cross-section of the inhaler
illustrated in Pigure 1 with the housing pivoted open
and a blister cavity in cross-sgection.

Figure 3 shows a cross-section of the inhaler
illustrated in Figure 1 with the housing pivoted closed

20 and a blister cavity inserted.

Figure 4 shows a cross-section of the inhaler
from Figure 1 with a single lever pressed down.

Figure 5 shows, in a perspective
illustration, an inhaler with four individual pressing-

25 out levers pivoted open and the bottom part of the
housing pivoted down.

Figure & shows a cross-section of the inhaler
illustrated in Figure 5 with the housing clomed and a

v blister strip inserted.

30 Figure 7 shows, in a perspective
illustration, an inhaler with :Ec;ur central pressging-out

aids and the upper part of the housing pivoted open.



housing |l aterally by neans of a lever armin such a way t hat the
pl unger, when it is pressed down by the user, 10 carries out a novenent

al ong an arc about the pivot of t he housing part, and that the
engagenent on the blister cavity firstly takes place on one side. The
pr essi ng- out of asymmetri cal cross-section i B62384

| ongi t udi nal di?ﬁ%tlon can al so be conbined with the 15 Ievé&nﬁu&
arrangenent. O course, the blister packs wth2 asynmetrical cavities
descri bed above can al so be used in an inhaler in which the pressing-out
devi ce engages asynnetrlcall Kely the bliste

i ty.
Preferred enbodi ments of tHE*4Hfal eP%@o?dllﬁa’giﬁ'g&{%a%/h%eﬁ‘f\?@nﬁfoﬁhﬁave a

nmout hpi ece, in V\hsiﬁs{:aferiﬂiaﬁ: illaperares cRanbeigureh 7t arpant itdle air
inlet slots is arran i nto which secondarg alr can enter through an
appropri ate duct . hgpieing ﬁetre%;msehgea and & blisherigtrip insepEedser sucks

Ol outiBlece: {1 e SR 38565, o BrddachRtiche oud A ece
i nflow ng Sedandetyated fndriignreh8s rendered nore readily
Figure 10 shows the inhaler £rom Figure 9

with a pressing-out plunger pressed down.

All the inhalers illustrated are for the use
of blister strips with four successively arranged

10 cavities which are emptied successively by the user and
whose content is inhaled.

In the embocdiment of the present invention
illustrated in Figure 1, the pressing-out device is
designed ae a single lever 2 which constitutes the

15 upper part 2 of the housing at the same time. The upper
part 2 of the housing is connected toc the bottom part 3
of the housing by means of a £ilm hinge, the upper part
2 of the housing engaging slightly beyond the bottom
part 3 of the housing in the fitted-together state. A

20 mouthpiece 1, shaped essentially like a truncated cone,
is attached to the narrow side of the bottom part 3 of
the housing. Located 4in the single lever 2 is 'a
rectangular recess 27 in which the approximately sguare
grip plate 4 of the pressing-out plunger 10 engages

25 (not wvisible in PFigure 1). The grip plate 4 is
displaceable in the recess 27, it being possible for
the said grip plate to be fixed in an engaging manner
in the positions a, b, ¢ or d by means of coxresponding
notches 28. Prior to the inhaling operation, the

30 displaceable pressing-out plunger 10 must be pushed by
means of the grip plate 4 over a blister cavity 31

which has not yet been emptied (not viasible in Figure



I nhal abt e. This secondary air, sucked in to assist the powder
di spersion, preferably anmounts to about 75% of 3 0 the total air flow

Thi s means that about 25% of the total air flow is conducted through

t he duct. On account of this air flow, the nedicanment is conveyed from
t he VOweor $5266 L i B0682384
9 cavity through the air duct, through a correspondi ng openi ng,
perpendicularly onto a deflector and then 13 tangentially through a
further opening into the cyclone chanmber. 5 In order to prevent

the medi cament “dr opp] ng, Plilene pred@lglodtg18hbekn 6112050 ot Cir &

blister cavity has een presSsed dué to the inhal"er being held
vertically, the spthe ehgagiing Dwidtidnt k¢ openiofg then faur pyeasingeduti t h

byt s o PoS iy o,"8, %" P! B 1HALaTiL A edd o' BLAL T 2
{single lever) 2 of the housing, the blister cavity 31 '
: 5 located below the pressing-out plunger 10 is pressed
out. In this embodiment of the inhaler, the pressing-
out of a blister cavity 31 can take place not only with
the index finger and thumb, but alsc with the whole
hand, since the single lever 2 provides a broad
10 application surface. In order to prevent slipping-off,
it is additionally provided on the surface with
longitudinally extending gripping grooves 35. The
arcuate recess 36 in the upper part 2 of the housing
and the gripping grcocoves 35 in the bottom part 3 of the
15 housing facilitate the opening of the housing. In the
fitted-together state, the bhousing is held closed by
means of a pin 42 which engages in a cutout 41 in the
mouthpiece 1 and the bottom part 3 of the housing. The
pin 42 is attached to the upper part of the housing or
20 single lever 2 and can be lowered in the cutout 41 when
the single lever 2 is pivoted down. In order then to
avoid the single lever 2 pivoting up, the mouthpiece 1,
which is rotatable, is turned through about 30°. The
wall of the mouthpiece 1 slides over the end of the pin
25 42 in such a way that the opening operation is blocked,
but the single lever 2 can neverthelesas be pressed
downwards to press out a blister cavity 31. To open the
housing, the mouthpiece 1 is turned back in the
. opposite direction sc that the part of the cutout 41 on
30 the mouthpiece 1 exposes the pin 42 on the single lever
2, and the zingle lever 2 can be pivoted upwards.



furthernore to avoid the nmedi canent being carried out of t he inhal er by
air being blown into the nouthpiece, the air inlet opening for the
powder duct is preferably provided with a non-return val ve whi ch opens
under a 15 slight negative pressure in the interior of the housing and
cl oses under nwwonsdo2e61 over pressure in the housing I nt er i opcTRbrssietisabl e
non-return valve is a diaphragm val ve in which a diaphragmis arranged
on the inner side of the housing, which i aphragm covers the inlet
opening 20 and is placed against the end face, under overpressure in

the housing, and closes thgd nkg{:g%{)&niaggi S(ra'ggg-the hdbQ Rgh! w2l ves

or other non-return valves can a for closing The air 1nlet
openi ng. seen e theserupseBethionaiallustzatidnag dfo Rilguras 2
i nvention can have ong or re additigngg.r cesses. or chanmbers to

r gﬂé

recei ve one or miPe FHIER eftentIBRPEL cREttom part 3 oiythe

inhaler is prekeralby ;88gereciivillgabbhfing 29 Hérl aBkCLURLLE: agrfy €, foOr
exanple, thernoplastics, 30 such as pol yoxynet hyl ene (pol yacetal),

pol ycarbonate,5 5. piigherngeininmhepring, copprignto fyredengipadinaliz ene,
pol yvinyl chlori %&&Qﬁﬁﬁr ¥|199£§ rhk@égg@%ﬁpﬁcﬁt WE e V-gshape. Apart

from the longitudinally extending plates which can be
Been in the cross-sectional drawings, the receiving
bearing 29 also has two corresponding transversely
10 extending plates on the short sides of the housing,
such - that the inserted blister étrip 5 rests with all
four sides on the bearing 25. The plates of the bearing
29 are widened slightly in the upper region in order to
provide a sufficient resting surface for the blister
15 strip 5; moreover, the plates have, at their widened
upper end, an inwardly directed receas 30 of small
depth, into which the blister strip 5 is inserted and
which prevents the blister strip 5 from slipping inside
the bearing 29. The duet 7 extending longitudinally
20 through the housing is located in the lower region
between the plates of the bearing 29 arranged in a V-
shape. The duct 7 connects the mouthpiece 1, which is
only visible in the perspective illustration of Figure
1, to the air inlet opening which is not illustrated in
25 this embodiment. The plates of the bearing 29 enclose,
with the walls of the bottom part 3 of the housing, two
chambers 34 which extend to the right and left next to
the air duct 7 and in which blister strips 5 for later
use (so-called “replacement blister strips”) can be

30 kept.
The plunger 10 with a concavely curved

plunger surface 37 which is connected integrally to the
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10 copol yner (ABS), singly or in conbination. Elastoneric pol yners
W th spring-elastic characteristics are suitable for the design of
the webs for fixing the blister strip. 5 Bl i ster packs nade

of various nabth bhdadsican be used in the inhaler of the ?ﬁﬁ%
I nvention. The material of the container filmis preferg{) a h er no-

formabl e pol yner, such as pol ypropyl ene, pglyethyl ene, pol yvi nyl
chloride, polystyrene, or a nmetal which can be 10 deep-drawn, such as
alumnium also with a_| am nated pol yme QO her therrmformable materi al s
custonary for 9HAR sPeRtPadks 8Re h& sﬁeg'ﬁu 5| Blouxes, 2habRd 4parTRe wi t h

D ot el L a e oL et BRI O,
ot Her ' areas. Hovef ethe ghousing takes place via the grip plate 4. The
part 40 of the upper part of the housing adjoining the
5 £4ilm hinge acts as an inner or integrated lever for the
plungexr 10.

Figure 2 shows the singie-lever inhaler with
the housing open, i.e. the upper part 2 of the housing
ig pivoted upwards and the blister strip 5 can thusz be

10 placed on the bearing 25. aApart from the plunger 10,
there are algo two inwardly directed thin webs 6 on the
single lever 2 along the long sides of the receass 27
{see Figure 1), the web ende 6a remote from the inner
surface of the upper part 2 of the housing being bent

15 for engaging around the receiving bearing 29. There are
transverse webs between the end-face ends of the webs
6. The webs €6 and the transverse webs are made of
spring-elastic material so that they can be deformed
(curve) when the upper part 2 of the housing is pressed

20 down for the engagement of the plunger 10 on a blister
cavity 31 and, with the spring force, press the edge of
the blister strip into the bearing 29.

Figure 3 shows the inhaler with the housing
closed and a blister strip 5 inserted in the £first

25 sgtage of the pressing-out operation. It can be seen how
the elastic webs 6 engage on the upper ends of the
bearing 29 and the blister strip 5 inserted therein.
Since pressure is exerted on the single lever 2 by the

. user (not illustrated here) from above, the webs § are

30 already under stress. The web 6 is designed in such a
way that it presses all four sides of the blister strip

under stress firmly onto the bearing 29 in order to fix



i‘nj ection-noul dable material or another noul dable material or a

mat eri al which can be processed by bl ow nmoul di ng, for exanple an

el astonmeric material, can al so be used, for exanple, as material for
the container 20 film and the shaped part with the depressions can
correspondi ngl wobaepsonduced by injection-noul ding or aporizess/oxsssl di ng
met hod or by blownoulding. In this case, the wall thickness of the
container filmcan be vari ed optionalggy in various areas. The covering
foil is 25 preferably nade of nmetal, for exanple alum nium or

al um ni um al | oyehe bBRilgterastrifi Bosehs [t Pt bealbdlcsff withk@bpatbs,

I ncl udi ng those which are custorrary and known for blister packs, can

al so be used. THEPc@¥&ri¥R) Poigreat extente  BIARRt thet Plumgesodi d8r film
|0 various vays coribotedl 1aR42dRi§ wyta@emww{ube@a{@ e *h%ug omary.

In- t he inh accor ng to the invention, Tt Is ible to
use blister packiyi memhsclef hanj rigingcd kgver arm 40, the plunger 10

5 describes an arc about the pivot of the upper part 2 of
the housing when the upper part of the housing is
closed and, as a conseguence thereof, the engagement of
the edge of the curved plunger surface 37 on the
outwardly curved bliaster cavity 31 takes place

10 asymmetrically, i.e. in the £irst phase of the
pressing-out operation f£irstly only on one side. In the
gstage of the pressing-out operation illustrated in
Figure 3, the upper part 2 of the housing engages
slightly over the bottom part 3 of the housing.

15 Figure 4 illustrates the £final phase of the
pressing-out operation with a blister cavity 31 which
has already been opened and emptied. In comparison with
Figure 3, the webs 6 are even more stressed and the
upper part 2 of the housing engages further over the

20 bottom part 3 of the housing. The blister cavity 31 was
pressed out by means of the plunger 10; the covering
foil which previously sealed the blister cavity 31 is
8till connected to the blister strip 5 only on one side
and hangs down as a tag 8, aligned parallel to the air

25 flow, in the interior of the duct 7. The asymmetrical
engagement of the plunger 10 on the blister cavity 31
caused the covering foil to tear open £irastly on the
side on which the curved plunger surface 37 firstly
engaged. In Figure 4, the medicament 38 drops from the

30 opened blister cavity 31 straight into the air duet 7,
from where it is made accessible to the user by means

of the inhalation operation which then follows. The
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cavities are surrounded by an annul ar bead noul ded out of the container
film These blister packs have the advant age of additionally reducing

t he mechani cal | oadi ng on the nmedi canent during pressing-out. 5

A powder i nhalwp obpsesiise With blister packs I's provided b¥cﬁ&§mﬂgﬁﬁe”t

I nvention, which inhaler in easy to operate and provides the nedi canent
to the user in a sufficiently disperslenuithus i nhal abl e form

The invention wll be explained wth’l0 reference to different

embodi ments | l ! ugbigt S8k l:ji'e!:‘iguref Q lﬂ"" ﬂﬂ:éu!dgﬁr %% show cfl.earl Eigure

1 - shows, I n a perspective iITustration, an 1 nhaler ﬁftﬁ a

pressi ng- out neawbich peFitg e applicatipme ¢f\Enrcel by the user Eakuse 2
shows a cross-sec iontg t.he i pnhal er illqgtrated i, n_Fi qyre i.mﬁth t he
housi hg pi vot ed BPRFE CGUTARE SR | PFEPSIRGIPVC | PREFGELCRy (1RS, 1ever
Figure 3 shows atganémisedein Omeahst hehaehalthe effoirk| Usiet@iedai nsbkgure 1
with the housing pivoted closed 20. . and a bljister cavity inserted.

Figure 4 showd aPEPRRIRE PR kb bligter\gpEity 31 is to be less by

about half than in the case of a direct pressing-out
operation. When all four cavities 31 of the blister
strip 5 have been emptied, the housing must be opened
and a new blister strip 5 inserted.

10 Figures 5 and 6 likewise show an embodiment
of the inhaler in which the pressing-out meane act by
means of lever arms. However, in this case, there is
not just a single lever arm 2 with a displaceable
-pressing-out plunger 10, but there are four individual

15 pressing-out levers 9, each having a pressing-out
plunger 10, which plungers are actuated successively
for pressing out the four blister cavities 31. Figure 5
shows the four-lever inhaler with the bhousing pivoted
open. The bottom part 14 of the housing is pivotably

20 connected to the central part 13 of the housing by
means of an appropriate hinge 17 which is attached to
the 1long side- of the central part 13. The four
pressing-out levers 9 are likewise pivotably connected
to the central part 13 of the housing wvia an

25 appropriate hinge 16 which is located on the opposite
long side of the said central part 13 of the housing.
The upper side of the central part 13 of the housing
serves as a bearing for the blister strip and has, in
the centre, a rectangular recess 30 for receiving the

30 blister strip 5. Formed in the bottom of the recess 30
are four supply openings 20 which are not visible in
Pigure 5 and which communicate with the air duct 7 when



ffrom Figure 1 wth a single | ever pressed down. Figure 5

shows, I n a perspective illustration, an inhaler with four

i ndi vi dual pressing- 25 out |evers pivoted open and the bottom part of

t he housi ng pi voted down. Figure 6 shows a cross-section
of the inhal erygeympaget | Ustrated in Figure 5 with the housi ngperapsdhsfld 2
blister strip inserted. 30 Fi gure 7 shows, I n a

per spective illustration, an inhaler wi¢g four central pressing-out

ai ds and the upper part of the housing pivoted open. WO 97/ 02061

PCT/ EP96/ 02384 R 12 Fi 8
shows a | ongi t udFREI h?é‘@?‘f'gn *8t °t]'ﬁ<3°d’ A%'f’ﬁ'csﬁee t?c’nh‘?ff"‘aermﬁﬁ"’l‘ﬁ"st'sr:"zﬁeeI :]e

Figure 7 with thehe ceh6gsi npaft tdfedhkopchsbig all A relcedtrihg PIdte iFsert ed.
Figure 9 shows a cross-section,of the inhaler 5 illustrated in Figure 8.
Figure 10 shown £RE EhRaPERtPPLRFEilyuARd a receiving plate 15 for “the

end piece 15 is attached to the opposite narrow side. A
5 cyclone chamber 11 with tangential air inlet slots 12
is formed on the receiving plate 18 for the mouthpiece
1. The mouthpiece 1, which comprises a cylindrical
section and a section shaped like a truncated cone, is
fastened to the receiving plate 18 and, with its
190 cylindrical section, surrounds the cyclone chamber 1l.
In order to allow the entry of secondary air into the
cyclone chamber 11 wvia the air inlet slots 12, the
mouthpiece 1 has a secondary-air duct which is not
illustrated here. The end piece 15 with an air inlet
15 opening, not illustrated here, and a diaphragm valve is
fastened to the receiving plate 19. The air duct 7
extends on the inner side of the pivotable bottom part
14 of the housing and is sealed off towards the side in
an airtight manner only when the housing is closed by
20 means of corresponding beads 25 extending
longitudinally along the duct. When the bottom part 14
of the housing is pivoted open, the duct 7 is cpenr and
igs thus easily accessible for cleaning. When the
housing is closed, the duct 7 connects the air inlet
25 opening to the mouthpiece 1 via .corresponding openings
in the receiving plates 18 and 19.

After the blister strip 5 has been inserted
into the central part 13 of the housing, as shown in
Figure 5, the housing is pivoted closed, specifically

30 in that firsetly the four pressing-out levers 9 which in
a certain way form the upper part of the housing are

pivoted slightly downwards, but without already



wth a pressi ng-out plunger pressed down. Al'l the inhalers

Il1lustrated are for the use of blister strips with four successively
arranged 10 cavities which are enptied successively by the user and

whose content is inhal ed. In the enmbodi ment of the present

i nvention wobumesiated in Figure 1, the pressing-out devi %W
designed as a single lever 2 which constitutes the 15 upper t he
housi ng at the same tine. The upper a’Ir?l:9 2 of the housing is connected
to the bottompart 3 of the housing by ans of ﬁ flb|mhl nge, the ugpe][
art 2 of the ho I n enalng sli beyond t ottom art o]
ltOhé housi ng in tHE® ed® er®%t ¥A"E *hoGeNptéee 31 s‘lﬁ’apghe
essentially li kq,fbddgg)cahqd theNBottom péﬁ: aid eggneg,et qmgggngaigo% de of
the bottom part 3 of t he housing. Located in the single™l ever is a

rectangul ar rec@iyoEpd yRHATER- t Figwm Oxahan|a cxpas-gection gof ptie at i) 4
f th | er a Vi s e I g
of _the bress! NGy 8ASeT 1 SADGEIO25e. (Nimeal! SHRLC k' ol IS

grip plate afeable int recess _
possi ble for 5 bqtlt@msapdrgrllﬁ péfat sheo Hamsiingedlocuted eag&gsiﬂ& neReer

e PO e 4 Oh BB, TR R, SR eSS 2
state, it engages around the pressing-out levers 9 on
their lower part, and the housing remains closed by
means of this engaged conmection. The bottom part 14 of

10 the housing is bent over in such a way and the
pressing-out levers 9 are shaped in such a way that the
plungers 10 exert slight pressure on the blister
cavities 31 when the housing is closed, thus fixing
them in the recess 30, but without already pressing the

15 blister cavities 31 out. The blister strip 5 is fixed
by the pressing-out levers 9 resting on it in such a
way that the strip 5 cannot drop out or be removed in
the closed state of the inhaler. The curvature of the
bottom part 14 of the housing also means that the

20 bottom part 14 of the housing merely needs to be
pivoted upwards to close the housing, thus bringing the
pressing-out levers 9 automatically into the position
shown in Figure 6. It can easily be seen in Figure 6
how the duet 7 is sealed off laterally by the two

25 longitudinally extending beads 25 which press against
the central part 13 of the housing. If the user then
wishes to inhale a dose of the medicament 38 enclosed
in the blister cavities 31, he must press down one of

. the four pressing-out 1levers 9, preferably utilizing

30 the lever transmission at the end remote from the hinge

16, the plunger 10 exerting pressure, by means of its

curved plunger surface 37, on the blister cavity 31 and



30 di spl aceabl e pressing-out plunger 10 must be pushed by means of the

grip plate 4 over a blister cavity 31 whi ch has not yet been enptied
(not visible in Figure WO 97/ 02061 _

PCT/ EP96/ 02384 13 1), i.e. the

pressi ng- out phegeraesi0 iS positioned with the engaging f Lon at one
of the four pressing-out positions a, b, ¢ or d. By pressi% g’%‘fg{ he
upper part (single lever) 2 of the hougigng, the blister cavity 31 5

| ocat ed bel ow the pressing-out plunger 10 is pressed out. In this

enbodi ment of the inhaler, th ressi ng- 0 of a blister cavity 31 can

take place not oﬁ’f’?sﬁ?’ﬁ ﬁh.e fﬂ'gtel‘hc?&'f Fﬁ@e??gﬁ&da'fwe’tﬂ&e’al%’t‘}hwath t he
whol e hand, pra¢arid® poifte fooVahe? Hiiicdtiod WH3force on the
) lever 9 by the uger. As can be seen in Figure 6, an
asymmetrical engagement on the blister cavity 31 takes

m

place in this exbodiment too, due to the arrangement of
the plunger 10 on an inner lever arm 40 connected
laterally to the central part 13 of the housing, in
order to tear open the covering foil 39 at one point in
a targeted manner. The medicament then drops through
10 the supply opening 20 into the duct 7 and is inhaled
from there. In order to release the next dose of the
medicament, a further pressing-out lever must be
pressed down. Since the pressing-out levers 9 in this
embodiment are considerably narrower than the aingle
15 lever 2 of the embodiment described above, and since
these have to be actuated individually, the pressing-
out levers 5 should be pressed down by the user using
one finger. Just as in the asingle-lever design, the
effort required in this embodiment for pressing-out the
20 blister cavities 31 is less by about half, due to the
lever transmission, than in the case of a direct
pressing-out operation. A particular advantage of this
embodiment is the easy accessibility of the powder duct
7 and of the pupply openings 20 for cleaning purposes

25 when the housing is pivoted open.
Shown as a further embodiment in Figures 7 to
10 is an inhaler with pressing-out means which act
directly, i.e. without lever transmission. It can be
seen in Figures 7 and 8 that the inhaler comprises an
30 elongate bottom part 3 of the housing with a mouthpiece
1l and an end piece 15 and an upper part of the housing,
which is described here as a housing "flap 23, with



10 application surface. In order to prevent slipping-off, It is
additionally provided on the surface wth | ongi tudi nal |l y extending
gri ppi ng grooves 35. The arcuate recess 36 in the upper part 2 of the
housi ng and the gripping grooves 35 in the bottompart 3 of the 15
housi ng faci | hkgbgozbdie openi ng of the housing. In the fﬁﬁ‘}g t her
state, the housing is held cl osed by means of a pin 42 %g‘gges
in a cutout 41 in the mout hpi ece 1 andgjhe bottom part 3 of the

housi ng. The pin 42 is attached to the upper part of the housing or

20 single |ever and can be |l owered in the cutout 41 when the single
lever 2 is pivottRFeEFRTed| ProsFiporaeh plungers 0, (With thegheusing, 2

pi voting up, theg td’j)l‘ggﬁek, the n4i [ t u rough
about 30[err]. Thiegiu wal | of the mﬁ?ﬁ%lgacéeoiﬁs?%%sug\%? lti"%gjéén% of the
pin 25 42 in sRBRRE-nalhe th“Pﬁ%QoﬁéHPngz%péFameteﬁbl bokethe end but
the single Iever eygr 0 ds t ress out
a blister cavity %ﬁé@%ﬁoégnwﬁl %&ﬁh SI ng, tﬁetrlri%ut pI ec %_ap % urned
back in the 5 hinge 24. Located in the housing flap 23 is a

rectangular recess 22 in which four pressing-out
plungers 10 are mounted with their grip plates 4., In
the bottom part of the housing 3 there iz a likewise
rectangular recess 30 as a bearing for the blister

10 strip 5. Arranged in the bottom of the recess 30 are
four supply openings 20 which communicate with the
powder duct 7 which is not wvisible in Figure 7. The
closed housing flap 23 engages in the receas 30 of the
bottom part 3 of the housing and thus £fixes the

15 inserted blister strip 5. Located in the end piece 15
is the air inlet opening 32 which is provided with a
diaphragm valve 21 which permits air to be sucked into
the inhaler. The mouthpiece 1 has a cylindrical section
and a section shaped like a truncated comne. A cyclone

20 chamber 11 with tangential air inlet glote 12 is
integrated in the cylindrical section of the mouthpiece

1. when used, the medicament 38 is flung, by the air
flow sucked in through the mouthpiece, through the air
duct 7 via an opening 43 onto the deflector 44. There

25 it is disintegrated into smaller particles and then
enters tangentially into the cyclone chamber 11. The

X secondary-air supply into the cyclone chamber 11 via
the inlet slots 12 takes place via the secondary-air
duct 26, wvisible only in the longitudinal sectional

30 illustration of Figure 8, which is arranged in the

housing flap 23 and communicates with the interior of
the mouthpiece 1.



opposite direction so that the part of the cutout 41 on 30 the nouthpiece

1 exposes the pin 42 on the single |ever 2, and the single |ever 2 can
be pivoted upwards. WO 97/ 02061

PCT/ EP96/ 02384 14 The interior
design of the ' can be seen in the cross-sectional illustrations
of Figure 2 W?? EI dure 4. Arranged in the bottom part 3 of 102384

housing is a receiving bearing 29 for the bk2ster strip 5 5, which
recei ving bearing conprises two longitudinally ext endi ng pl ates

ol & o5 whi oh can be - soBhite Phgixe 1 shave; she HEaRESE: ofe Sece vi ng

bearing 29 also hakalup ¢PEheCsPENEdIdy bRESNS SRddbing-out device with
the housing flap 23 open and a plunger 10 pressed in
and no blister strip 5 inserted, the longitudinal

5 section of Figure 8 clearly shows the position of the
blister strip in the housing and the manner of
functioning of the pressing-out means. In oxrder to
empty a blister cavity 31, the user exerts pressure on
one of the grip plates 4 pf the pressing-out plungers

10 10 using one finger. By means of direct force
transmission, the concavely curved plunger surface 3'5'
engages on the blister cavity 31, the covering foil 3%
tears open, and the medicament 38 drops through the
supply opening 20 into the duet 7, from where it can be

15 inhaled. The torn-open covering foil remains partially
connected to the remaining covering foil 39 and hangs
down as a tag B into the supply opening. It is not
illustrated in Figure 8 how the individual pressaing-out
prlungers 10 with their grip plates 4 are mocunted in the

20 housing flap 23. On the omne hand, there is the
possibility of the pressing-out plungers 10 being
arranged loomely in the housing flap 23 and only being
held in the upper position when a blister strip 5 is
inserted and their curved plunger surfaces 37 rest on

25 the Dblister cavities 31. It is self-evident that the
pressing-out plungers 10 must be so light that, when
.they are resting on the blister cavities 31, they do
not damage the latter without the user exerting
pressure on the grip plates 4. In order to avoid

30 unintended 1loading of the blister cavities 31, the
pressing-out plungers 10 can also be held in the upper

position by means of engagement connections. When



10 extending plates on the short sides of the housing, such-that the
inserted blister strip 5 rests with all four sides on the bearing 29.
The plates of the bearing 29 are widened slightly in the upper regi on
in order to provide a sufficient resting surface for the blister

strip 5; nor qgu9seine pl ates have, at their w dened PﬁbE@PﬂWFg

inwardly directed recess 30 of small depth, into which
strip 5is inserted and whi ch preventg, the blister strip 5 from
sl i pping inside t he bearing 29. The ct 7 extending longitudinally 20

t hrough the housin |s | qcated in th% | o rgglon bet ween the pl ates
of - t he bearing B%® gdd i Axersed by ﬁgﬁ) fie dGRESe SRFAIEmenthe

nout hpi ece 1, V\Qbﬁkbéﬁons OfdY VielbPi@ | Bel horddamRCl i VE | ldddthlat i On of
Fi gure 1, to the air inlet opening which is not illustrated in 25

thi s enbodi nentpespididlidvesinf at fprpedr Peynbinenefodde pressjngroube wal | s

of the bottom p he housing, two chanbers 34 which extend to
t he r.i ght and gﬁnie’% 1;00

Figures S and 10 are cross-sectional
illustrations of the inhaler according to Figures 7 and

8 with a pressing-out plunger 10 designed for
asymnetrical engagement on the blister cavity. It
cannot be seen in the longitudinal section of Figunre 8

10 at what angle the edge of the curved surface 37 extends
relative to the longitudinal axis of the plunger 10. If
the angle is not egual to 90°, the edge always
intergsects a plane extending perpendicular to the
longitudinal axis of the housing, i.e. to the air fiow,

15 so that the cross-section of the plunger i3 of
asymmetrical design transversely to the longitudinal
axis of the housing. Only in this way is it guaranteed
that the severed covering foil, the tag 8, is aligned
parallel to the air flow after the pressing-out

20 operation and does not impede the air £flow. This is to
be explained again with reference to Figures 9 and 10.
Figure 9 shows the inhaler with the housing flap 23
closed and a blister stxip 5 inserted, the asymmetrical
cross-section of the pressing-out plunger 10 being

25 achieved in that the edge of the curved surface 37 of
the plunger .10 extends at an angle not egual to 90°
relative to the longitudinal axis of the plunger, and
this plane of the edge intersects a perpendicular plane
extending in the longitudinal direction of the housing.

30 The curved surface 37 engages further around part of
the corresponding surface of thé blister cavity 31 than

over the remaining part, such that the covering foil 39



t'he alr duct 7 and in which blister strips 5 for later use (so-called

"replacenent blister strips") can be 30 kept. The pl unger
10 with a concavely curved pl unger surface 37 which is connected
integrally to the WD 97/ 02061

PCT/ EP96/ 023840 97/0206 15 grip pliﬁéﬁﬁ%éﬁ be
seen in Fi gurgvs %‘m{o 14. The | ongitudinally slidable connecCtion ?%‘t he
upper part 2 of the housing takes plac@4via the grip plate 4. The

part 40 of the upper part of the housing adjoining the 5 filmhinge acts
oS ) BT O O EAL Vel Ol PO 20 ae
predetermined point. The blister strip 5 is pressed
onto the bottom part 3 of the housing by the elastic
webs 6 so that there is an airtight closure. The
5 pressing-out plunger 10 is shaped asymmetrically in
cross~-section, so that the container £ilm 33 is
stretched to a greater extent on one pide during the
pressing-out operation (Figure 10), and the covering
foil 39 tears open at this point below the more greatly
10 loaded container £film 33 and remains connected to the
remaining covering foil 3% on the opposite side. The
medicament 38 drops through the supply opening 20 into
the air duct 7. The tag 8 of the covexring foil 39 hangs
down, aligned parallel to the air f£low, into the supply
15 opening 20, extending right into the air duct 7.



the housing open, i.e. the upper part 2 of the housing I s pivoted
upwards and the blister strip 5 can thus be 10 placed on the bearing 29.

Apart fromthe plunger 10, there are also two inwardly directed thin
webs 6 on the single lever 2 along the long sides of the recess 27
(see Figure l)wolbhgegeb ends 6a renote fromthe inner su&#@%ﬁw En%he
upper part 2 of the housing being bent 15 for engaging aro

recei ving bearing 29. There are trangverse webs between the end-face
ends of the webs 6. The webs 6 and t transverse webs are nmade of
spring-elastic material so that they can be deforned (curve) when the
upper part 2 of 20 down for the engagenent of the
pl unger 10 on a blister cavity 31 and, with the spring force, press

t he edge of the blister strip into the bearing 29. Fi gure
3 shows the inhater WModthphectousi ng closed and a blister strip 5

inserted in the Jirst S o) S] - QU eraiion. It can be
seen how thzte el aséf%gemgg‘gg% (féaﬁéggegéﬁét %%ﬁ?pé‘rp ggﬁﬁg of the
bearing 29 ang the blBotitem part 5 theshoueind herein.

4 Grip plate of the pressing-out plunger

5 Blistexr strip
6 Webs for pressing the blister strip on
7 Air duct
160 8 Tag
9

Pressing-out lever
10 Pressing-out plunger
11 Cyclone chamber
12 Tangential air inlet slots
15 13 Central part of the housing
14 Pivotable bottom part of the housing
is End piece
16 Hinge of the pressing-out levers 9
17 Hinge of the pivotable bottom part 14 of the
20 housing
18 Receiving plate for mouthpiece 1
19 Receiving plate for end piece 15
20 Supply opening
21 Diaphragm valve
25 22 Recess in the housing flap 23
23 Housing flap (upper part of the housing)
24 Hinge of the housing flap 23
25 Bead along the powder duct 7
26 Secondary-air duct
30 27 Recesgs in the gingle lever 2
28 Notches

28 Mounting for blister strip 5



Si nce 'pressure is exerted on the single lever 2 by the user (not
illustrated here) from above, the webs 6 are 30 al ready under stress. The

web 6 is designed in such a way that it presses all four sides of the
blister strip under stress firmy onto the bearing 29 in order to fix
WD 97/ 02061 wo 97/02061 PCT/ EP96/ 02384

16 the blister strip 5 so as to be sealed off with respeE?'mmWalr
to a great extent. Since the plunger 10 is connected laterally to the
bottom part 3 of the housing by means o26an inner |ever arm 40, the
plunger 10 5 d CI’I es_an out the pi vot of the upper part 2 of

t he housi ng whe the APpE? %‘?ﬁlbq'gftfﬁe °ng is closed and, as a
consequence t hemsaof , gl bse&raagamgnt of the edge of the curved plunger

surf ace 37 on the out wardly curved blister cavity 31 takes pl ace
32 Air inlet opening

33 Container £ilm
5 34 Chamber for replacement blister strips
3is Gripping grooves
36 Circular-segment-shaped recess in the upper part 2
of the housing
37 Curved plunger surface
10 38 Medicament
39 Covering foil
40 Inner lever arm
41 Cutout in the mouthpiece 1 and bottom part 3 of
the housing )
15 42 Pin

43 Opening to the cyclone chamber 11
44 Deflector



10 asymmetrically, i.e. in the first phase of the pr essi ng- out

operation firstly only on one si derh,ggh&msgeengg of the pressing-out
operation illustrated in Figure rt 2 of the housing
engages slightly over the botto Mmg E housi ng. 15

Figure 4 illu he final phase Ssi ng- out ration wth
a blister cavﬁ{’ggf@‘ i ch has al ready been opened and errp?&f@g&{oﬁ”‘
conparison with Figure 3, the webs 6 areibeven nore stressed and the
upper part 2 of the housing engages furtherover the 20 bottom part 3 of

t he housing. The blister cavity 31 was pressed out by means of the

pl unger 10; the covering foil whi GATENEEBAMMS sealed the blister cavity
3l is still connected to the blister strip 5 only on one side and

hangs down as a tag 8, aligned parallel to the air 25 flow, in the
interior of the duct 7. Ihhaha:yrﬂu:tradnﬁ.hxsteﬁwgﬁﬁm:eﬁtéhesﬂm 10 on

the blister caV| e coveri t ear en firstly on
the . side on &R'Fhﬁpi‘gﬁgﬂgﬁfuﬂw s f'a é‘%‘?oxﬁsr?t R smge\'rbﬁby I'n
Figure 4, the sred eaithbidSe J{DP o @ tsh.ﬂeSOaﬂpﬁl@dixﬁleltSB@&nﬂﬁﬁl (3231

straight into the air duct 7, fromwhere it is nade accessible to the

user by means  OfofthenePPasiteyside 8pdr ReNeeRHERER [fedues (Fhsandir
receiving bearing (29) for a blister strip (5) to be

inserted in such a way that the covering foil of the
ingserted blister strip, which seals the cavities (31)
10 containing the medicament, adjoins the duct {7), charac-
terized in that the housing has means for pressing out
the individual cavities (31) of the blister stxrip (5),
and these means have at least one plunger {(10) with a
concavely curved plunger surface {37) which corresponds

15 +to the shape of the convex blister cavities (31).
2. Inhaler according to Claim 1, characterized in
that the housing has at least two housing parts (2, 3,
13, 14, 23) which are pivotably connected to one another
via a joint or hinges, and one of the housing parts (3,
20 13) has a recess (30) as a bearing for receiving the

blister strip (5).
3. Inhalexr according to Claims 1 and 2, character-
ized in that the pressing-out means (4, 10} are
integrated in the upper housing paxt (23), and there is
25 no lever transmission by means of which force can be
transmitted  to the pressing-out plunger (10) during the
. pressing-out cperation.

4. Inhaler according to Claim 3, characterized in
that the opressing-out means are four pressing-out
30 plungers (10) which are mounted in the upper part (23)
of the housing by means of grip plates (4) and, with the

housing closed and a blister strip (5) inserted, can be

AR
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17 bold arrowin Figure 4 is | clearly at ~ Which

poi nt the application of force by imll H Hﬂiﬁ ~ place during the
pressi ng-out operation. The Ie\t/)I ! 3il_on Peags that the effort
required for j ng out the I ster cavity is to be

abgut hal f th;ﬁoP% t he gane of a direct pressing-out opekgiﬁ%ﬁ%nvhen
all four cavities 31 of the blister rip 5 have been enptied, the
housi ng must be opened and a new blister strip 5 inserted. 10

Figures 5 and 6 |]j ' L 0en of,the |nhaler in ich the
pr essi ng- out m%ésé:s\(gtdsgvaggl\a%&%g%ﬁ% Afts ﬁo%éﬁz‘hﬁn ngcarre,
there is Nnoteawities $8ITY|&F Ithechblostdr 2tpiph(s) di spl aceabl e

pressing-out plunger 10, but there are four individual 15 pressing-out
levers 9, eaclP* havi ngahalep  aeeordingytte Clagmdgercharackarised| ¥mger s

are actuated sucggssithel pressing-out means have a lever transmission by
5 means of which force can be transmitted to the pressing-
out plunger (10) during the pressing-out operation.
6. Inhaler according to Claim 5, characterized in
that the upper part (2, 9) of the housing is designed as
pressing-out means.
10 7. Inhaler according to Claim 6, characterized in
that the pressing-out means is formed as a single lever
(2) with a displaceable, engaging pressing-out plunger
(10).
8. Inhaler according to Claim 6, characterized in
15 that the pressing-out means are a plurality of levers
(9) , each having a pressing-out plunger (10).
9. Inhaler according to one of Claims 1 ¢to B,
characterized in that there are inwardly directed webs
(6) on the upper part (2, 23) of the housing for
20 pressing the blister strip (5) agai.nst the receiving
bearing (29) in order to fix the blister strip in the
recess (30) in the closed inhalex.
10. Inhaler according to one of Claims 1 to 9,
characterized in that the pressing-out means are
25 designed in such a way that the edge of the concavely
curved surface (37) of the plunger (10) engages
asymmetrically on the correspondingly curved surface of
the blister cavity (31). '
11. Inhaler according to Claim 10, characterized in
380 that the edge of the curved surface {37) of the
pressing-out plunger (10) extends at an angle not equal
to 90° relativa to the longitudinal axis of the plunger

A



f'or pressing out the four blister cavities 31. Figure 5 shows the
four-lever inhaler wwth the hou5|ngTngg&Qﬂmgﬁmjﬁiaﬁu The bottom part 14 of

the housing is pivotably 20 connect € part 13 of the
housi ng by means of an appropriate h is attached to the

| ong si de. Q? et ral part 13. Th Si ng- out k /E
i kewi se plvota y connect ed to the central part 13 of t ou5|ng V|a
an 25 appropriate hinge 16 which is | ocaped on the opposite | ong si de

of the said central part 13 of the housing. The upper side of the

central part 13 of the housin serves_ as bearing for the blister
strip and has, irfi0}, tﬁédceﬁgFe Rlane lﬂ?ﬁe r RAFS  JIpY|FSectSei @ ng t he

30 blister strip gxgﬂyﬂtéygbgg,ﬁée {8ce3fe30 1ongit@dsndiour
supply openi ngs E%rﬁglc are not visible in Flguree5 andgahlch

communi cat e wit hdilrection daft thenthausing, such \Rhay7/thepgilunger (10)
PCT/ EP96/ 02384 engages asymmetrically on the blister cavity.

5 12. Inhaler according to Claim 11, characterized in
that the edge of the curved surface (37) of the
pressing~out plunger (10) extends at an angle of 80°
relative to the longitudinal axis of the plunger (10},
and the plunger (10) is connected to the housing

10 laterally by means of a lever arm in such a way that the
plunger (10), when it is pressed down by the user,
carries out a movement along an arc about the pivot of
the lever so that the engagement of the edge of the
surface (37) on the blister cavity (31) firstly takes

15 place on one side.

13. Inhaler according to Claim 1, characterized in
that the mouthpiece (1) has, inside it, a cyclone
chamber (11) with tangential air slots (12).

14. Inhaler according to Claim 1, characterized in

20 that the air inlet opening (32) is provided with a non-

return valve (21).

) )



18 * the housing is closed. Attached to one narrow side of t he central
part of the housing is a receiving plate 18 for the nouthpiece 1, and a
receiving plate 19 for the end piece 15 is attached to the opposite
narrow side. A 5 cyclone chanber 11 with tangential air inlet slots 12

Is formed on eiving plate 18 for the nouthpi ece

nout hpi ece 1yh§ﬁ?%ﬁﬁbonprises a cylindrical section and a sectfg%
shaped like a truncated cone, is fastened to the receiving plate 18
and, with its 10 cylindrical section, surrounds the cyclone chanber 11.
In order to allow the entry of secondary1éﬁr into the cycl one chanber
11 via the air inlet slots 12, the nout hpi ece 1 has a secondary-air
duct which is not illustrated here. The end piece 15 with an air inlet
15 opening, not illustrated here, and a diaphragmvalve is fastened to
the receiving plate 19. Thé air duct 7 extends on the inner side of the
pi vot abl e bottom part I of the housing and is sealed off towards the-
side _in

NN

c b a 35
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1 2 |
35 3% 3
Fig.1

Fig.2




anh airtight manner only when the housing is closed by 20 neans of
correspondi ng beads 25 ext endi ng | ongitudinally al ong the duct.
When the bottom part 14 of the housing is pivoted open, the duct 7 is
open and Is thus easily accessible for cleaning. Wen the housing is
cl osed, the dugbefmspennects the air inlet 25 opening to ther%%@%&ﬁhﬁﬁe 1
vi a correspondi ng openi ngs in the receiving plates 18 an s

After the blister strip 5 has been inserted into the central part 13
of the housing, as shown in Fi gure g, t he housing is pivoted cl osed,
specifically 30 in that firstly the fo (7pressing-out | evers 9 which in

a certain way formthe upper part of the housing are pi voted slightly
downwards, but without already WO 97/ 02061

PCT/ EP96/ 02384




ﬁ_athaa_“_h_-_‘_‘_‘_‘&
19 exerting pressure on the blister cavities 31 in the process, and
the bottompart 14 of the housing is then pi vot ed upwards. Figure 6
shows a cross-section of the four-lever inhaler pivoted closed. The end
of the 5 bottom pa¥t9asenf t he housi ng | ocated opposite the hi nge 17
I's bent over so that, in the pivoted-closed state, it engages around
the pressing-out |evers 9 on their lower part, and the housi remai ns
cl osed by means of this engaged connection. The bottompart 1 02384
the housing is bent over in such a way and, { he pressi ng-out levers 9
are shaped in such a way that the plunyers 10 exert slight pressure on
the blister cavities 31 when the housing is closed, thus fixing

themin the recess 30, but w thout already pressing the 15 blister cavities
31 out. The blister strip 5 is fixed by the pressing-out |evers 9
resting on it in such a way that the strip 5 cannot drop out or be
renoved in t he cl osed sta&g of th I nhal er. The curvature of the
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bbttoﬁ1part 14 of the housing also neans that the 20 bottom part 14 of the

housi ng nerely needs to be pi vot ed upwards to close the housing, thus
bringing the pressing-out levers 9 automatically into the position

shown in Figure 6. It can easily be seen in Figure 6 how t he duct 7 is
seal ed of f | atyphoyidsity the two 25 |ongitudinally extending_beads 25 which
press agai nst the central part 13 of the housing. |If the ) :
wi shes to inhale a dose of the nedi canment 38 encl osed in the blister
cavities 31, he nmust press down one of the four pressing-out |levers 9,
preferably utilizing 30 the |ever trafiéfission at the end remote fromthe
hi nge 16, the plunger 10 exerting pressure, by neans of its

curved plunger surface 37, on the blister cavity 31 and

L,
<

Fig.6
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20 pressing the latter out. The bold arrow denotes such a preferred
point for the application of force on the | ever 9 by the user. As can
be seen in Figure 6, an asymmetri cal engagenent on the blister cavity 31
takes 5 pl acewown7é2é1s enbodi nent too, due to the arrangenent of t he

pl unger 10 on an inner |ever arm 40 connected | ateral ly POVERE0284 1 | a
part 13 of the housing, in order to tear open the covering foil 39 at
one point in a targeted manner. The, medi canment then drops through 10
the supply opening 20 into the duct 7 dd is inhal ed fromthere. In
order to rel ease the next dose of the medi canment, a further

pressi ng-out |ever nust be pressed down. Since the pressing-out
levers 9 in this enbodi nent are considerably narrower than the single

15 lever 2 of the enbodi nent described above, and since t hese have to
be actuated individually, the pressing- ouﬁﬁlevegs 9 shoul d be pressed

down by the user using one finger. Just as\in t&ke single-lever design,
t he
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effort required in this enbodi nent for pressing-out the 20 blister

cavities 31 is less by about half, due to the | ever transm ssion, than
in the case of a direct pressi ng-out operation. A particular advantage
of this enbodi ment is the easy accessibility of the powder duct 7
and of the supmwgemassii ngs 20 for cl eaning purposes 25 when %ﬁﬁ&, LNg i S
pi vot ed open. Shown as a further enbodi nent in Figures to
10 in an inhaler with pressing-out neans which act directly, i.e.
wi thout |ever transm ssion. It can be 6/ seen in Figures 7 and 8 that the
I nhal er conprises an 30 el ongate botton1a%rt 3 of the housing with a
nout hpi ece 1 and an end piece 15 and an upper part of the housing,
which is described here as a housing flap 23, with WO 97/ 02061
PCT/ EP96/ 02384 21
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i'nt egrat ed pressing-out plungers 10. Wth the housing flap 23 cl osed,

t he housi ng has an essentially tubul ar shape. The housing flap 23 is
connected to the end pi ece 15 of the bottompart 3 of t he housing via a
5 hi nge 24 Located in the housing flap 23 is rect angul ar
recess | o oMY four pressing-out pl ungers 10 a wth
their grlp pIaPes Xg I n the bottom part of the housing 3$?ﬁ§¥%ﬁh§g '
|l i kew se rectangul ar recess 30 as a bearlng for the blister 10 strip 5.
Arranged in the bottom of the recess 3% % four supply openings 20
whi ch conmuni cate with the powder A& 7 which is not visible in Fi gure
7. .The cl osed housing flap 23 engages in the recess 30 of the bott om
part 3 of the housing and thus fixes the 15 inserted blister strip 5.
Located in the end piece 15 is the air inlet Benlng 32 which is
provi‘ded with a di aphragm val ve mts air to be sucked into
the inhal er. The nout hpiece 1 h a section and a section
shaped i ke a truncated cone. Qer 11 with tangential air

inlet slots 12 is bntegr afjed TTTthe section of the
nout hpi ece 1. Whéh used,/-gne nealcdﬁgrt 38 is ung, by the air flow
sucked in through the nnut,phece+_thoﬁg# he air;ﬁ qy;.7 via an openi ng

43 onto the deflector 44. Tbere 258 7138, iBhﬂfﬁ gted into smaller
particles and then 23 g g njeﬂ£ {*a>The<gycl one chamber 11. The

secondary-air supply |nto't e{cﬁélo;ef rE LV the inlet slots 12
takes place via the secon ary*a1r ductN2¢ ¢uv1s g only in the
| ongi tudi nal sectional 30 ELRE : =Whi ch is arranged in
t he housing flap 2gyan 6 terior of t he
nout hpi ece 1. 3

3

> b
38 33
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22 Vhlle Figure 7 shows the enbodi mnent of the I nhal er
~with a directly acting pressing-ouf device with t he: housing flap 23
open and a plunger 10 pressed in and no blister strip 5 inserted,
the | ongitudinal 5 section of Figure 8 clearly shows the position of the
blister strip in thwhdcusifey addithetamingemedicamentisufictimoni ng of the
pressing-out neans. In order to__.. .enpty . a blister cavity 31, the user
exerts pressure on one of tﬁﬂiéﬁﬁﬁlﬁéﬂﬁbs 4 pf the pressing-out
plungers 10 10 wusing one finger. By neans of direct force

transm ssion, the concavely curved plunger surface 37 engages on the
blister cavity 31, Thve iowwestiog feldtedOto an inhaler for adminis-

5 tering medicaments from blister packs, in which the
blister cavities are emptied by means of a pressiang-out
aid.

Inhalers for administering wmedicaments to
patients in a solid form distributed f£inely in an airx

10 £flow, so~called powder inhalers, are used nowadays in
great onumbers and wmany embodiments in inhalation
therapy. They partially replace the previously customary
suspension inhalers, in which the aerosol is produced by
means of a halogenated hydrocarbon as propellent gas,

15 and whose use is no longer desirable for xreasons of
envirommental protection. Most of the previously known
powder inhalers use a device of a technically relatively
complex design, with which a patient gives himself
inhalable powder portions (doses) by inhalation.

20 One possibility of predosing medicaments is the
packaging of appropriate portions in so-called "blister
packs”, which are also used, for example, for packaging
tablets with the possibility of hygienic individuval
removal.

EP-A-0 469 814 discloses an inhaler for administering
powdered medicaments from strip-shaped blister packs in
which a plunger having a flat surface is forced against
the blister thereby compressing the powder or, alterna-
tively, a straight or curved plunger surface is used to
force open the blister at an edge thereof, however, in
the latter case there is no provision to secure that
the blister is actually emptied for powder.



tears open,'and t he nedi canent *38 drops through .t he supply openi ng 20
i'nto the duct 7, fromwhere it can be . 15 inhal®ed. The t.orn-open covering

foil remains partially connected to the remmi ning covering foil 39 and
hangs down as a gﬁgﬁﬁzh@tgggp335uppu129pegwruhd|as4n}2naﬁ2,246i|Iustrated
in Figure 8 how the i1ndividual pressing-out plungers 10 with their grip

pl ates 4 ardisolodeedpowdeheinRalernsisihicl | aplomse ChReH&GHE2RERE there i s
t he possi bility of the pressing-.out .plungers . belng : yanged

| cosel y i n §%fae Ry wﬁwgmﬁ%& ﬁebéPnS“"l&Q%‘gl Lnda Fﬁgaﬁpper

posi tion when, g .blhsleliiidddd S A disRSenkpsd aptisber rpaekved plunger
surfaces 37 rest on 25 the blister cavities 31. It is self-evident that the

pressi ng- outngaiegler sitbomudhebe Bewddxght inhakersyheescriketby IPe resting
on the blister_ cgvities 31 16y ot enbatish Wst hout the
user exerti$EfB'2 ﬁp%@%%d?ﬁid%ygﬁégggﬁpG%?bte§gzgg?%é%rﬁe?£to avoid 30
uni nt ended fopgidul Ay td G lirgekeiheav the einftllert 18 used,phessithg- out

pl ungers 10 can alsoybe hel d i n the upper posi tion b{ ne%ps of
engagenent lcbistent i dimc iMereplaced by a new one when it nas been

completely emptied, GB-A~2,142,246 relates to an inhaler

for administering powdered medicaments from stripshaped
blister packs comprising a container film with a row of
individual convex blister cavities whose curvature has
the shape of a spherical cap containing the powdered
medicament and a covering foil which seals the cavi-
ties, which inhaler has a housing of elongated shape
with at Tleast two housing parts which are pivotably |
connected to one another via a joint or hinges, and one
of the housing parts has a recess as a bearing for re-
ceiving a blister strip and the housing has a mouth-
piece on one narrow side, an air inlet opening on the
opposite narrow side and between them an air duct which
is adapted to receive directly the medicament from the
blister cavities from a blister strip inserted into the
bearing in such a way that the covering foil of the in-
serted blister strip, adjoins the air duct and the
housing has a spike to expell the powder from the
blister and which is forced through the center of the
blister cavity thus compressing the powder.
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23 pressure is exerted by the user, these engagenent connecti ons
-can easily be released. A f@ther possibility is a spring
nounting of the pressing-out pl ungers 10. 5 Figures 9 and
10 are cross-secti onal Il lustrations of the inhaler according to

Fi gures 7 and Anwitnhad epr e&ﬁichg-xauteap&urt@emalﬁldesair@etbfbn-
asymmetri cal engagenment on the blister cavi cannpt be seen in the
| ongi t udi nE*PEAEEVBn bF Hegeribed fH E‘Pemﬁ&fv’sﬁﬂb?%u%epé‘%ésh? dt he curved

urface %e angﬁe sO G eI %I veu;‘.&}te éogng%&gggl '&allx&ﬁﬁxgof\fre?&xp' unger 10.

e 1ls no rsects aplane
extendl ng Wz&endaxcUéwnaanté h£nter1.or, is sealed off relative to

the outside, and bhas a mouthpiece on a narrow side and
an air inlet opening on the opposite side, regions with
blister cavities being arranged at least on onhe main

10 suxface of the housing. In one embodiment, the housing
comprises an open structure into which one oxr morxe
strips can be introduced, for example by pushing them or
insexrting them into a stxucture which can be pivoted
open. In all these embodiments of the inhalers, the user

15 has to press the individual cavities of the blister pack
open with hig fingers, i.e, exert pressure on the
outwardly curved dome so that the thin covering foil
tears open and the medicament can drop into the interior
of the housing. The disadvantage with these inhalers is

20 that the powder in the blister cavities is mechanically
loaded and compressed when the latter are pressed open
by ¢the finger, and thus can no longer be finely
distributed, or can only be insufficiently distributed,
in the inhalation f£low.

25 All these powder inhalers have the disadvantage
that they are extremely ocumbersome, i.e. the device
volume is zelatively large in relation to the propor-
tioned dose quantity used. Depending on the volume and
number of parts per device, carrying a known powder

30 inhaler can be inconvenient for the patient. Moreover,
with the different, often complicated functioning prin-
ciples, there is the risk that the devices may not be



 ongi tudi nal axi's of the housing, i.e. to the air flow, 15 <So that the

cross-section of the plunger is_ .of asymmetrical . design transversely

-to the | ongitudinal axi s of theéhousing. Only inthis way is it

guar ant eed _ that the severed covering foil, the tag 8, is aligned

paral l el t@ahAtedi prbhail ] t &k plesibiles eangebube 2Bandind ;% odldnd does not

| npede the air flow This is to be exg%ain d agﬁa]ti:n ééi)thrré{l?rence to
%

Fi gures 9 &nd a0 emersPRgyr &°99shdfs 2BhBPHHaTRY hSisiHg flap 23

cl osed and blister styi ugﬁg A ASUHIEBLY O the GhLSS-section

of the pr iﬁ@ﬂﬁn°£1}%ﬁ%§§' 1 rn&%g?'ngg&35 achigVed in tﬂ%t t he edge of
t he curvedo&u%g@pﬁagzegi_ the plunger 10 extends at an angle not equal
to 90 relative to the |ongitudinal axis of the plunger, and this
pl ane ofs the edge FThtepregentaipearfdny dgl dhepeiere based(¥hd in the

| ongi tudi nal directigon_of houysi 30 aur 86837 engages
further ar é’l’fﬁga‘ﬁﬁrtwgf provgg?ﬁ% c%orirqg%%'ndfﬁgpgﬁf#g ce of the blister cavity
31 than  $,84¢krt B8x 858 With) HldlsiterSpadkd ham whdcboishabex fthe 39

compression of the medicament in the blister cavities is

avoided during the piessing-out operation so that the

10 medicament can be finely dispersed in the inhalation

. flow,

This object is achieved by an inhaler for administering pow-
dered medicaments from stripshaped blister packs comprising a
container film with a row of individual convex blister cavi-
ties whose curvature has the shape of a spherical cap con-
taining the powdered medicament and a covering foil which
seals the cavities, which inhaler has a housing of elongated
shape with at least two housing parts which are pivotably con-
nected to one another via a joint or hinges, and one of the
housing parts has a recess as a bearing for receiving a blis-
ter strip and the housing has a mouthpiece on one narrow side,
an air inlet opening on the opposite narrow side and between
them an air duct which is adapted to receive directly the
medicament from the blister cavities from a blister strip
inserted into the bearing in such a way that the covering foil
of the inserted blister strip, adjoins the air duct, and the
housing has means for pressing out the individual cavities of
the blister strip, characterised in that the means for press-
ing out the individual cavities have at least one plunger with
a concavely curved plunger surface which corresponds to the
shape of the convex blister cavities, which pressing-out means
are designed in such a way that the edge of the concavely
curved plunger surface of the at least one plunger engages
asymmetrically transversely to the longitudinal axis of the
housing on the corresponding curved surface of the convex
blister cavity so that the tag of the severed covering foil
hangs down without impeding the air flow in the air duct.
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24 is firstly torn open by - the pl unger 10 -at a
predeterm ned point. The blister 3&rip 5 is pressed " onto the bottom
part 3 of the housing by the elastic vvebs 6 so that there is an

airtight closure. The ress -out plunger 10 is shaped asymetrically
in r oss- sect i& a ai frer m S tched to a
23 dﬁ‘i’-fe§6°-§h PRineRea G8r Ahem 48VERELon JaFE( ched
greater exifirifRdaC88 ghge¢%1m t he pressing-out operation (Figure
10), and the covering 39 tears open at this point bel ow the nore
greatly 10 | oadaﬂxecdjmnaer aéc:d»m:lﬂ% sodthenmwnmnmtionnsetredst 6ot he
remai ni ng covering foil 39 on the opgom te side ,Bﬁ. nmedi canent 38
drops t hr fFEEEes pscy capeath Foug Phtpter P‘t‘ﬂ%“' -aPtigter Packfe tag 8 of
the gg;g['mf&&&%ﬂﬁaﬂsca@@w a2bbRESthiAr A 1! witn t BRagh ! flow into
30 filled depressions oxr cavities and a covering foil which

seals the depressions. In this case, the texm "blistex

pack® is to be understood within the scope of the
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15.0peni ng 20, ext endi ng right into the air duct 7. - WD 97/ 02061

PCT/ EP96/ 02384 . .25 - List of reference

" nuneral s 1 Mout hpi ece 2 Single- I ever (upper part of the
housing) 5 3 Bott om part of the4housing 4 Gip plate of the
pressing-out plunger Blister strip 6 Webs for pressing the

bl i ster s :’:&eﬂ& ane;At:.onAﬁ.ﬁ Fﬂgtw:.&@st %Gense! ¥ packg of %ﬁiSI ng-out

| ever Pressi ng-out plun
type, irrespective of the type of container film or its

method of manufacture. The container film has such a

wall thickness in the region of the cavities that it is
5 possible to press the cavity in from the outside, and

the covering foil tears open as a result of the

pressing-in. The operation of pressing the cavity in

from the outside with simultanecous tearing-open of the

covering foil and release of the medicament is described
10 in the following as "pressing-out",

The housing of the inhaler according to the
invention preferably has an elongate shape with the
mouthpiece on one narrow side and the air inlet opening
on the opposite narrow side. The blister strip which is

15 inserted into the housing has a row of cavities arranged
one after the other. The inhaler is designed in such a
way that it can only ever receive blister strips with a
particular number of cavities, the number of cavities
depending on the type and dosage of the medicament to be

20 administered. An inhaler which is suitable for many
applications is designed for the use of blister strips
with four cavities.

b—-puﬁeumd—mhom—aﬁ Ee inhaler has ;‘:x
housing which can be pivoted open and comprises at least

25 two housing parts which are pivotably connected to one
ancther via a joint or hinges. The housing can, for
a'xample, have a bottom part and an upper part, which
parts are pivotably connected to one another, or it can
even have an additional central part. In the bottom part

30 or central part of the housing, there is a receiving
bearing with a recess for receiving the blister strip.

The upper part of the housing may additionally have
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blister strip in the c¢losed inhaler.

The pressing-out means of the inhaler according

concavely

to the invention have at least one plunger with a’curved
plunger surface adapted to the shape of the blister
cavities. Since the customary blister packs have
cavities whose curvature has the shape of a spherical
cap from the outside, the curvature of the engaging
plunger surface is usually designed to be complementary
to a spherical cap. The concave curvature of the
engaging pluﬁger surface adapted to the convexly curved
shape of the blister cavities prevents the medicament
from being compressed inside the cavities when they are
pressed ocut and thus from no longer being able to be
dispersed sufficiently in the air flow.

The pressing-out means are advantageously inte-
grated in the housing. In order to open and to empty a
blister cavity with the aid of the pressing-out means,
the user has to press parts of the pressing-out means or
the entire pressing-out means with his fingers or whole
hand. In this case, the transmission of force to the
plunger of the pressing-out mea#s, whsse surface engages
on the outwardly curved blister cavity, can take place
directly or by means of a lever tramsmission. In the
case of means with leverage, these can be designed in
the form of a plurality of individual levers, each
having a pressing-out plunger, or as one lever with a
displaceable, engaging pressing-out plunger.

In a prefarred embodiment of the invention, the
pressing-out means are integrated in the upper part of

the housing and act without a lever transmission.
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39 _Covering foil |
the pressing-out means with four pressing-out plungers

which are mounted in the upper part of the housing by
means of grip plates and, when required, are pressed
down by the user one after the other in order to empty
the blistex cavities.

In another preferred embodiment of the
invention, the upper -part of the housing itself forms
the pressing-out means. Particularly advantageous is the
design of the upper part of the housing as a single
lever with a displaceable, engaging pressing-out
plunger. As an alternative thereto, the upper part of
the housing can also be formed fxom a plurality of
single levers which are pressed down one aftex the other
for use.

The pressure due to the plunger surface on the
cavity causes the thin covering foil ¢of the blister pack
to tear open and the medicament either still to remain
in the cavity due to adherence forces or +to drop
directly into the powder duct of the housing.

During inhalation by sucking on the mouthpiece
of the inhaler, the user generates a slight negative
pressure in the air duct, which causes the wmedicament
still remaining in the cavity to be conveyed into the
duct and air to enter the duct through the air inlet
opening. Moreovexr, since the air flow in the duct
generates a partial negative pressure when flowing past
the opened cavity (injection effect), the medicament is
to a great extent sucked out of the cavity without
leaving a residue. The air flow them exits from the

inhaler via the mouthpiece, carrying the medicament
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PATENT CLAI 1 ... Inhaler faor, adm ni stering nedicapents (38) from
stri p-shapetl;/a%b?t?%t‘é’?ﬂbaéﬁé (ag?,%. i%ﬁ’ﬂ'gg }yho%é n‘gsﬁtﬁc’ ggs;m) ehpi ece
(1) on one shéldicatbrt lcdRissORRBLNEKE 3ing., ON the opposite side and,

between them a duct (7) and a receiving bearing (29) for a blister
strip (5) to be iPever reasins af favouspblleamirheopdveting fioi [thef t he

i nserted bl ias:I_z(_ardEé{’i Ebi | whi ch seal s thea CWE
5 covering foil of the blister pack¥in a defined manner.

=4 Eerefore ¢esirableo-—£o4 the part of the covering

foil which originally sealed the cavity led} projects into

the interior of the duct after opening as a kind of tag

which is attached at only one point, the intention being

10 for the tag to be aligned parallel to the air flow., This

may be assistes]
: i  for example, by using specially designed

o,

blister packs. For instance, the individual cavity may
be partially surrounded by an annular bead, as a result
of which the covering foil is severed, during pressing-

15 out, in the region of the bead and, in the region in
which the bead is interrupted, remains connected to the
remaining covering £foil; or the covering foil is
provided with predetermined tearing points. The
asymmetrical design of the cavities, for example in a

20 shape which is chamfered on one side, likewise leads to
a defined tearing-open of the covering foil.

In order to achieve daefined tearing-open of the
covering .foil whsx'; using custox.nary };lister packs, the
plungexr :’lfu-t engag%symet:ically on the blister cavity

25 during the preaessing-out operation. This is achieved, for
example, by the pressing-out plunger itself having an
asymmetrical cross-section, i.e. the edge of the curved
Plunger surface extends in a plane which, at an angle
not equal to 90° relative to the longitudinal axis of

30 the plunger, intersects a perpendicular plane extending
in the longitudinal direction of the housing, so that
the plunger engages firstly on one side of the outwardly N

4 A,
. ;}. ‘
4
A,

J”b’a"h



10 contai ning the nedi canent, adjoins the duct (7), charac- terized in
that the housing has neans for pressing out t he- i ndi vidual cavities
(31) of the blister strip (5), and these neans have at |east one

pl unger (10) with a concavel y curvedlpl unger surface (37) which
corresponds 15 to the shape of the convex blister cavities (31). 2.

I nhal er according to Claiml, characterized in that the housing has at
| east twophougppgipatisn(BcTPEP96/0238414, 23) which are pivotably _
connected,to.Qne gqoéhgr yi a g oi nt or hinges, and one of the housing
parts (3, ApB1igaptp asta, Heddca ®§'as a bearing for receiving the

blister s .

character- ized in that the pressing-out nmeans (4, 10) are

integrated in the upper housing part (23), and there is 25 no | ever
transmi ssi on by neans of which NBWcELA&MSbe transmtted to the

pressi ng-out plunger (10) during the pressi ng- out operati on. 4,

| nhal er accordin? to Caim3, characterized in that the pressing-out
means are feur Inprdesinfobut adwipiahaeisg(1pywdpred apedipamentsi fireme

upper parttf2g)ishape@f bihetBpUSHREKEY (BRNEoRpr96iRg Phat eentdinand, fMfph
the neYsY g eh05e9r 80 b%hﬁ%?%dﬁ%i'go&?gx' "BPIEEEr S8 PRies (31)
whose curvature has the shape of a spherical cap containing
the powdered medicament (38) and a covering foil (29) which
seals the cavities (31), which inhaler has a housing of elon-
gated shape with at 1least two housing parts (2,3,9,13,14,23)
which are pivotably connected to one another via a joint or
hinges (16,17,24), and one of the‘housing parts has a recess
{30) as a bearing (29) for receiving a blister strip (5) and
the housing has a mouthpiece (1) on one narrow side, an air
inlet opening (32} on the opposite narrow side and between
them an air duct (7) which is adapted to receive directly the
medicament (38) from the blister cavities (31) from a blister
(5) strip inserted into the bearing {29) in such a way that
the covering foil (39) of the inserted blister strip (5), ad-
joins the air duct (7), and the housing has means for pressing
out the individual cavities (31) of the blister strip (5),
characterised 1in that the means for pressing out the indi-
vidual cavities (31} have at least one plunger (10) with a
concavely curved plunger surface (37) which corresponds to the
shape of the convex blister cavities (31), which pressing-out
means are designed in such a way that the edge of the concave-
1y curved plunger surface (37) of the at 1least one plunger
(10) engages asymmetrically transversely to the longitudinal
axis of the housing on the corresponding curved surface of the
convex blister cavity (31} so that the tag (8) of the severed
covering foil (39) hangs down without impeding the air flow in
the air duct (7).
'\.-’-i)g‘-'\?'g
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28 pressed individally dowwards onto the ou;“ardly curved
cavities (31) of the blister strip (5). 5. | nhal er according to
Claim 1, characterized in t hat the ®ressing-out means have a | ever

transm ssi on_by 5 nmeans of which force can be transmited to the
pressi ng- -oui"%@hﬁ@eﬁCQQO§‘BﬁrF%gcihémp*es%h#ﬁﬁ%ﬁﬂrtﬁﬂjzﬂﬂ(ﬁhat the
| nhal er agE@Ps th§ohd o qﬁléﬂ@ngsﬁ@rwt%mzeﬁaw (3) tpth t he umeth poéde (2,
9) of the rgu3|n S eSLg f? means 1¢EP h | nhal er
accor di ngt } 5384 o7, @n %%tg %eﬂ"qna" UPQ t ?Repﬁ%%g Lot hehintsi
forned ascensectee tevethe end2pieceh @18} sepf actebl kot omagpawgt pf 2y sv hg- out
pl unger ) a r | din
2LTEEE APt B e HEVELEroSEFEL BN B 0 et U e
havi ng a pmaas@uhgpbmmgtpruh‘g% (wobh comcavewlcrmead pongen ngurbaome of
Cainme 1{978.and a grip plate (4) at the opposite end of the plunger
(10), wherein said pressing-out means are integrated in he up-
per flap part (23} of the housing and there is no lever trans-
mission by means of which force can be transmitted to the

pressing-out plunger (10) during the pressing-out operation.

3. Inhaler according to claim 1, characterised in that the
pressing-out means are four pressing-out plungers (10) which
are mounted in the upper part (23) of the housing by means of
grip plates (4) and, with the hausing closed and a blister
strip (5) inserted, can be pressed individually downwards onto
the outwardly curved cavities (31) of the blister strip (5).

4. Inhaler according to claim 1, characterised in that the
housing has at Teast an upper housing part (2,9) and a bottom
housing part (3) and the upper part (2,9) of the housing is
designed as pressing-out means having a lever transmission by
means of which force can be transmitted to the pressing-out
plunger (10) during the pressing-out operation.

5. Inhaler according to claim 4, characterised in that the
pressing-out means is formed as a single JTever (2) with a dis-
placeable, engaging pressing-out plunger (10).

6. Inhaler according to claim 4, characterised in that the
pressing-out means are a plurality of levers (9) each having a
pressing-out plunger {10).

7. 1Inhaler according to claim 1, characterised in that
there are webs {6) which are made of spring-elastic material
and being inwardly directed on the upper part (2) of the hous-
ing for pressing the blister strip (5) against the receiving
bearing (29) in order to fix the blister strip (5) in the re-
cess {39) the closed inhaler. ,ch%TT

A R



characterized in that there are inwardly di'rected webs (6) on the upper
‘part (2, 23) of the housing for 20 pressing the blister strip (5) against
t he receiving bearing (29) in order to fix the ‘blister strip in the
recess (30) in the closed inhaler. 1@ | nhal er according to one of

Clainms 1 to aracteri ed I n t t he pressing-out ans,_ ar 5
desi gned in guchlﬁhﬁgﬁrtﬁﬁFof é“gd68 8 ﬂﬂe?eoﬁgﬁvéf erise u?UeEﬁgngEEe
(37) of tpeepkingeoutlpliuaggage§l0) hasysmedncaeklly ourvad pdungepomdirnrgly
curved su e he bLughLe htYq(3 o rdlng
to Claimﬁeg ﬁg?%cPészﬁﬂ Ehﬁéoﬁfﬁgphﬁﬁg eé)'ea P]?ﬁe cu?%ggngé?éne €
of the tepdssatngnoandprungéregua) éﬂtﬂﬂasraﬂaémvangt% 10 bquantud1-to
gg; grzglmrﬁhqt aX9st 8ft 88iHOPBeESFhGabuexpIufberNE10) UNJSRd said plane ¥P
the edge intersects a perpendicular plane extending in the
longitudinal direction of the housing, such that the plunger

(10) engages asymmetrically on a blister cavity (31).

9, Inhaler according to claim 1, characterised in that the
pressing-out plunger (10) has a concavely curved plunger sur-
face {37) with an edge extending 1in a plane, which plane
extends at an angle of 90° relative to the longitudinal axis
of said pressing-out plunger (10), and the plunger (10) is
connected to the housing 1laterally by means of a lever arm
(40) in such a way that the plunger (10), when it is pressed
down by the user, carries out a movement along an arc about
the pivot of the lever (40) so that the engagement of the edge
of the surface (37) on the blister cavity (31) firstly takes
place on one side.

10. Inhaler according to claim 1, characterised in that the
mouthpiece (1) has, a cylindrical section and a truncated cone
like shaped section and inside of the cylindrical section a
cyclone chamber (11) with tangential air slots (12) and with a
secondary air duct (26).

11. Inhaler according to claim 1, characterised in that the
air inlet opening (32)is provided with a non-return valve (21).

3\4
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b9 = (10), and the plane of the edge intersects a
per pendi cul ar plane extending in the |ongitudinal direction of the
housi ng, such that the plunger (10) engages asymetrically on the
blister cavity. 5 12. | nhal er according to aim1l, charg@aized in
that the edge of_the curved surface (37) of the pressi ng-§

(10) extends at B€Engl e of WORLR PVAELLECTUAL PROPERTY QROANIZATIONe | ongi A

P! unger

al axis

% | e P s appifloly}mdiui Sl e B HRNICEAR o R B BCRP
(10), \WiBrntirpatipngl Botent Copsificalininy by t he uSpi1) Internationd] Pebli@GonObtinbeet mvemmmoﬁig/

art ar cfab®xeiM 1800pi vot of the | eyexl 50 that the engagenent of the edge
of the surface (37) on_the blistler :%VWFW%’V t afaman 8P
r

on onejside. 13, | nhal er acco ing/(ig aimil, charagterized ip
Chat ¢ hR MRy Sl | 1 SR Wﬁ&‘@ﬁ@gﬁ@m iy
E,

t angent 23 ntahationsl KingDdtel 2) . 1 June 1996 (01.06.96) patent (AT, BE, CH, D! , F FR, GB, GR, IE, IT,
M LU, MC, NL, PT, SE).
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. With international search report.
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{54) Title: INHALER FOR ADMINISTERING MEDICAMENTS FROM BLISTER PACKS \/]

- (37) Abstract

‘The present invention relates to an inhaler for administering medicaments (38) from blister packs {5), which has a housing with a mouth-
picce (1) on one side, an air inlet opening (32) on the opposite side and, between them on the inside, a duct {7) which connects the mouthpiece
(1} and the aix inlet opening (32), it being possible for at least one blister strip (5) to be inserted into the housing so that the covesing foil (35)
of the inserted blister strip (5) adjoins the duct (7). ‘The housing has means for pressing out the individual cavities (31) of the blister sirip (5),
which means contain at least one plunger (10) with a curved plunger surface, which corresponds to the shape of the blister cavities (31), for en-
gagement on the blister cavity.
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I nhal er according to Claiml1,
I nl et opening (32) is provided with a non-

characterized

in

20 that the air
return valve (21).
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