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:tnhaler for administering meclica:ments from 

blister packs 

ne :i.nvention :r:el.ates to an inhaler for adminis-

5 taring meclicaments from blister packs, in which the 

b1ister cavi. ties are empti~d by means of a pressing-out 

ai.d. 

.Inhal.ers for administering medicaments to 

patients in a solid fo:m distributed finely in an. air 

10 flow, so-oalled powder inhalers, are used nowadays in 

qreat numbers and many emboc:liments in .inhalation 

therapy. 'rhey partially repl.ace the prev:i.ousl.y customary 

suapens:i.on :inhalexs, i.n wb.i.ch the aerosol. i.s produced by 

:m.eans of a halogenated hydrocarbon as p:opell.ent gas, 

15 and whose use i.s no 1onqer desirable for i:easons of 

environmental protecti.on. Most of the previ.ous1y known 

powder inhalers use a device of a technically relatively 

complex design, with which a pati.ent gives himse1f 

inhal.abl.e powder porti.ons (doses) by inhal.ati.on. 

20 One possibility of predosing medi.caments is the 

packaq.ing of appropriate portions in so-cal.led "b1ister 

packs", which are al.so used, for ezam.p1e, for packaging 

tablets with the possil».lity of hygienic individual. 

removal. EP-B-211 595, GB-A-2,129,691 and GB-A-2,142,246 

25 d.i.scl.ose powder uma1ers wh:lch rel.ease the m.ecliaament 

from bl.i.st.er packs in which it is enclosed in a sol.id, 

finely distributed f ozm.. A di.ac-shaped bl.ister pack is 

inserted into the powder inhal.ers described in 

EP-B-211, 595 and GB-A-2r129, 691, the powder port:i.on i.s 

30 re1eased by a plunger when the i.nhal.er is used, and t:he 

blister disc is repl.aced by a new one when .it has been 

compl.etel.y emptied. GB-A-2,142,246 relates to an inhal.er 

i~iii1ii OIT 
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into w!U.ch a blister pack cQnPri.sUig a s:i.ngle chamber :i.s 

inserted and :i.s opened for use with a kind o~ mancb:el.. 

An :Lnhaler which is easy to handl.e and :i.s in­

ez:pens.i ve i.s described in the subsequentiy publ.ished 

5 DE-A-44 00 084. ne inhaler comprises a housing which 

foJ:lllS an el.cmq&te intetior, is sealed off relative to 

the outs.i.cle, and has a mouthpi.eae on a narrow s:i.de and 

an air inl.et opan:i.ng on the opposite side, regions w.i th 

bl.ister aavi.t:i.es being arranged at 1east on one mai.n 

10 surface cf the housing. J:n. one ambodiment, the housing 

comprises an open structure into wh:ich one or more 

strips can be introduced, for &Xillapl.e by pushing them or 

inserti.ng them uto a ati:uctuJ:e wbi.ch can be pi.voted. 

open. J:n al.l. these emboclime1lts of 1:he inha1ers, the user 

15 has to press the individual cavities of the blister pack 

open w.i th hi.s fingers, i.e. exert pressu~ on the 

outwarclly CU%Ved dome so that the tbi.n covering foil. 

tears open and the meclicam.ent can drop into the interior 

of the housi.ng. 1'he disadvantage wi. th these :i.nhal.ers :i.s 

20 that the powder in the bl.ister cavi.ti.es is mechan:Lca11y 

loaded and compressed when the latter are pressed open 

by the f.i.nger, and thus can nc longer be fuel.y 

c:liai::ibuted, or can only be insuff:i..c:i.entl.y distributed, 

.in the inha1ation flow. 

25 Al.l t:.hase powder inhal.ers have the disadvantage 

that they are ezt:remely c:mmberao:me, i.e. the device 

volume i.s :rel.ativel.y larqe in relation to the propor­

tioned dose quantity used. Dependinq on the vol.ume and 

number of parts per dance, car~inq a known powder 

30 inha1er can be inconvenient for the patient. Moreover, 

rith the different, often complicated functioning prin­

ciples, there is the risk that the devices may not be 

.. 
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handled propar1y, or possibl.y cannot be handled at a11, 

i.n an emarqency (e.g. in an acute asi:hma attack) or in 

the c:uie of li ti:le techn:i.ca1 maderat:an.clin.g on the part 

of the pat:Lant. 

5 The present invention i.s tha:ref ore based on the 

probl.em of p:oviclinq a handy, easy-to-operate powder 

inhaler for use with bl.ister packs, :in whi.ch inba1ar the. 

compression of the meclicament in the bl.ister cavities is 

avoi.ded d.urinq the pressing-out operation so that the 

10 meclicam.ent can be fine1y dispersed :in the inhalation 

fl.ow. 

'niis object :i.s achieved by an .inha1er for admjn­

isterinq medicaments from strip-shaped bli.ster packs, 

wh:lch has a housing wi. th a mouthpiece on one si.cla, an 

15 a:i.r in1et openinq on the opposite side and., between 

them, a duct and a receiving bearing for a blister strip 

to be inserted in such a way that the covering f oi1 of 

the inserted b1ister strip, which seals the cavi. ti.es 

containinq the medi.cament, adjoins the duct, charac-

20 terized in that the housinq has means for pressing out 

the i.ndividua1 cavities of the bli.ster strip, and these 

means have at least one pl.unger wi.th a curved pl.unger 

surface which corresponds to the shape o:f the convez 

bl.i.ster cavities. 

25 Preferred embodiments of the invention are 

described i.n . the subclaims. 

'l!he inhaler accordi.ng to the invention serves to 

administer medicaments from blister packs. Bl.i.ste:r packs 

.. a:re packs which com.prise a contai.ner fi.lm w.i th small., 

30 fi11ed depress.ions or caviti.es and a coverinq foil which 

seals the depressions. Xn this case, the tez:m "blister 

pack" is to be understood within the scope of the 
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p:esant i.nventi.on in the widest sense :fo:r: packs of this 

tJpe, i:r::r:espect:ive of the ~ of conta:iner film or ib 

method of manufacture. The contai.ner film has such a 

wall thickness in 1:be region of the cavi.t:ies that it is 

5 possible to press the cav.i ty in from the outside, and 

the covering foil tears open as a :r:esul.t of the 

pressing-in.. ~e operation of palss:i.ng the c:avi ty in 

from the ou'ta.ide vi.th silllul.taneous tearinq-open of the 

covering foi1 and ral.aaff of the meclicament i.s described 

10 in the foll.ow.ing as upresai.ng-out". 

~a housing of'. the inhal.er acco~ng to the 

i.nvenlion p:r:e£e:r:abl:y has an el.ongate shape with t:he 

moutbpi.ece on one narrow s:i.de and the air inlet open:i.ng 

on the opposite narrow si.de. ':he bl.ister st.%i.p which is 

15 inserted into the housinq has a :r:ow of cavi.t:i.es arranged 

one after t:he other. !rile inbal.er i.s des.igned :i.n sueh a 

way that i.t can on1y ever receive blister strips wi.tb a 

parti.cular rmmber of cavit:i.es, the numbe.r o:f cavities 

depending on the tn>e and dosage of the med:i.cament to be 

20 administered. An i.nba1er which .is suitab1e for JDaDY 

applications is designed for the use of blister strips 

with faux cavities. 

A preferred embodiment o:f the .inhal.er has a 

housing wh:i.ab can be pivoted open and comprises at l.eaat 

25 two boua~ng pa:ts whi.ch aze pi.votabl.y connected to one 

another vi.a ·a joint or hinqes. !fhe housing can, for 

example, have a bott:am part and an upper part, which 

parts are p:i.votably connected to one another, or i.t can 

even have an addi.ti.onal aen.tral part. Xn the bottom part 

3 O or centra1 part of the housinq, thm:e is a rec:ei. vinq 

bearing with a recess. f'or :r:aceiv.ing t:he bl.is1:er strip. 

~e upper part of' the housing may additionally have 

.. 
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inwai:dl.y di:r:ected webs .for p:essing the blister st::i.p 

aqa:inst the receivinq bear.inq in o%der to f:i.x the 

bl.:i.star strip in the cloaaci i.nha1ez:. 

The p:ceasinq-out means of the inha1er aocoi:ding 

s to the invention have at least one pJ.ungar with a curved 

plunger surface adapted to the shape of the blister 

cavi:ties. Since the custamaxy blister packs have 

cavi. ties whose curvature has t:he shape of a spherical. 

cap f%0Dl the outside, t:he CUZ'Yature of the enqaginq 

10 pl.unger surface i.s usually das:i.gned to be campl.ementaz:y 

to a spherical aap. ':he concave curvature of the 

en9aging plunqer surface adapted to the convexly curved 

shape of the bl:i.atar cavities prevents the medicament 

from being compressed insi.de the cavities when t:hey az:e 

15 pressed out and thus frcm no longer being abl.e to be 

cli.spersed auff:Lc:ientl.y :i.n the ur fl.ow. 

~a pressinq-out means are advantaqeously inte­

grated in the housing. :In o:dm: to open and to empty a 

blister cavi t.y with t:he aid of the pressing-out means, 

20 the uaer has to press pm:t:s of the pressing-out means or 

the anti.re pressing-out means with hi.a fingers or whol.e 

hand. In this case, t:he tranmai.ssi.on of force to the 

pl.unger of the prassi.ng-out means, whose sui:face engages 

on the outwarclly cm:ved bl.i.ster cavi.t:.y, can take pl.ace 

25 clirectly or by maans of a 1ever transmi.ss.ion. :In the 

case of means with leverage, these can be designed in 

the foDt of a plurality of :Lndividua1 levers, each 

havinq a p:cessinq-out p1u.ngar, or as one lever wi.th a 

disp1aceab1e, enqagU\g press:i.nq-out p1unge:c . 

30 In a prefm:red em'bodimez:Lt of the invention, the 

presa~out: means m:e i.n1:egrated .in the upper part of 

the houainq and act without. a 1ever trans:m.issi.on. 
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Particularly advantaqeous is a const:uctional design of 

the p%9Ssing-out means w.:i.th four pressing-out pl.ungars 

which are mounted in the upper part of the housing by 

means of grip plates and, when required., are pressed 

5 down by the user one dtez: the oi:her in order to empty 

the blister cavities. 

:In another p:r:eferz:ed embodiment of t:be 

invani:i.on, the upper part: of the bouai.ng i tsalf fonus 

the presa.:i.nq-out means. Partical.ar1y advantageous is the 

10 desi.gn of the upper part of the housinq as a si.n9le 

lever with a diaplaceabl.e, engaqinq pressing-out 

plunqer. As an al.teznativa thez:eto, the upper part of 

the bousinq can al.ao he fozmacl fram a p1ural.i.ty of 

sinql.e l.evers which m:e pJ:esaed down one after the other 

15 for use. 

The pressure due t:o t:be p1unqer surface on the 

cavity causes t:he 1:hin covering foi.1 of the bl.iater pack 

to tear open _and the med:i.camant either si:i.11 to remain 

in the cavity due to adherence forces or to drop 

20 di.rectly into the powder duct of the housi.nq. 

Du:ri.nq inbal.ati.on by auck:i.nq on the mouthpiece 

of the inha.l.er, the user generates a s1.iqht negative 

pxessure in the air duct, wlU.ch cawses the madic-.it 

still. rema:i.ni.n9 in. the cavi:t.y to be conveyed i.nto the 

25 duct: and a.ir to enter 'the duct through the air i.nl.et 

opening. Moreover, since the air fl.ow :in the duct 

generates a part2.al. nagai:iva pJ:esa\1%e when flowing past 

the opened cav.it.y (injectj.on effect), the mecli.cament is 

to a great extent sucked out of the cavity wi.thout 

3 O 1eaving a res.idue. '!be air flow t:hen exi. ts from the 

~aler vi.a 1:he mouthpiece, ca:r:y:ing the medicament 
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along with it, and is inhaled by the user so that the 

meclicament can pass into the lung. 

l'or reasons of favourab1e air conduction in the 

a.i.r duct, .it i.s advantageous to tear open or sever the 

5 covering foi.l. of the bl..ist:er paclc i.n a defined manner. 

It is therefore desirable for the part of the covering 

foil. which oriqina11y sealed the cavity to project into 

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

which i.s attached at onl.y one point, the i.nt:ention bei.ng 

10 for the tag to be al.igned paral.lel to the air flow. ~s 

i.s achieved, for empl.e, by using specially designed. 

blister packs. For instance, the :indi vi.dual. cavity may 

be parti.ally surrounded by an annul.ar bead, as a result 

of which the covering foi1 is severed, during pressinq-

15 out, in the region of the bead and, in the reg.ion in 

which the bead is interrupted., remains connected to the 

remaining covering foil; or the covering foi.1 is 

provided. with predetezm.ined tearing points . 'rhe 

asymmetrical design of the cavities, for exampl.e in a 

20 shape which is chamfered on one side, 1ikewise l.eads to 

a defined tearing-open of the covering foil. 

In order to achieve def:i.ned tearing-open of the 

covering £o:i1 when using customary bl..i.ster packs, the 

pl.unqer must engage asymmetrica11y on the bl.ister cavity 

25 du:i.ng the pressi.ng-out operation. 'l?hi.s i.s achieved, for 

example, by .the pressinq-out pl.unger i.tsaJ.f havi.nq 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° re1ative to the .lonqitudina.l azi.s of 

30 the plunger, :i.ntersects a pe?:pelld.i.cu1ar p1ane extending 

in the 1onqituclina1 direction of the housi.ng, so that 

the pl.unqer engages :firstl.y on one side of the outwa:cd1y 
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curved bl.i.ster cav.ity when it i.s pressed down. ft.a 

covering foi.l then. tears open fi.:stly in tm.a contact 

:reqion, w!U.le it rem•ins connected to the rem•ininq 

coverinq foJ.l. on the opposite s:i.cle of the cavi.ty. A 

5 1ikewise aaymmet:rica1 enqagem.ent of the p1unger on the 

b1ister cavity is achieved in a symmetrically designed 

p:ress.ing-out pl.unger i.:f 1:he J.att.er u connected to the 

housing 1aterally by means of a lever azm in such a way 

that the pl.unqer, when :i. t is pxessed down J?y the user, 

10 CBJ:'%:i.es out a movement al.one; an a:c about the pivot of 

the housing part, and that the engagement on the blister 

aavl.ty firstl.y takes pl.ace on one side. The press:i.ng-out 

p1unqar of asymmetrical c:oss-section in the 

longituclinal. clirecti.on can also be combined w.:i. th the 

15 lever arrangement. Of course, the blister packs with 

asymmetrica1 cavities described above can al.so be used 

in an inha1er in whi.ch the pressing-out device engages 

asymmetri.cal.ly on the b1i.ster cavity. 

Preferred embodiments of the inha1er according 

20 to the invention have a mouthp:iece, in whose interior a 

cyclone chamber with tangential. air .inlet sl.ots :i.s 

az:ranqed, i.nto whic:h seconda:z:y air can enter through an 

appropriate duct. When, after opening a blister c:avi.ty, 

the user sucks on the mout:hpi.ece, the meclicament passes 

2 5 vi.a the duat to the mouthpiece where, due to the eyal.one 

effect, it -is dispersed with ta.nqentiall.y inflow:ing 

aecondaz:y al.:c and i.s thus :ende:ced moi:e readi.ly 

i.nhalabl.e. 'rbi.s secondazy air, sucked in to assi.st the 

powder di.apersion, prafez:-ab1y amounts ·to about 75% of 

3 O the total air flow. ~s means that about 25% of the 

total. &2.~ fl.ow i.s conducted through the duct. On account 

of this ai.r f1ow 1 the medicament :.is conveyed from the 
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cavity throuqh the air duct, t:h.:ouqh a corresponding 

opening, pezpendicularl.y onto a dafl.ector and then 

tangentiall.y through a further opening into the cyc1one 

chamber. 

5 In order 'to prevent the medicament droppi.nq out 

through the air iniat opening ~ter a b1ister cavity has 

been pressed out, due to the i.Dhal.er being held 

vert.ica11y, the space directl.y behind the opening can. be 

provided with buil.t-in webs which defl.ect the air path 

10 and extend :i.t in the foJ:m of a labyrinth. In order 

furtheDlore to avoid the medicament beinq carr:i.ed out: of 

the i.nha1er by air being blown into the mouthpiece, the 

air inlet opening :for the powder duct is preferabl.y 

provided with a non-return va1ve whi.ch opens under a 

15 sl.ight negati.ve pressure in the interior of the housing 

and cl.oses under normal. or ova:z:pressure i.n the housing 

interior. A suitabl.e non-return val.ve is a cliaphragm 

val.ve in which a diaphragm is arranged on the inner side 

of the housing, whi.ch diaphragm covers the :i.n1et opening 

2 o and is pl.aced against the end face, under ovexpressure 

in the housing, and closes the inlet opening. Spri.nq-

1oaded hall. val.ves or other non-retu%n valves can al.so 

be used for c1osing the air inl.et opening. 

The housing of the inhaler according to the 

25 invention can have one or more ackliti.onal. recesses or 

chambers to. receive one or more repl.acement bl.ister 

packs. 

30 

The inha1er is preferabl.y made of pl.asUc; 

aui 1:ab1e materia1s are, 

such as po1yoxymethy1ene 

for axampl.e, 

(pol.yaceta1), 

thei:mop1asti.cs, 

polycarbonate, 

polymethylaethacJ:y-l.ate, pol.yp~l.ene, polyethy1ene, 

polyvinyl chloride and aorylonitril.e-butadiene-styrene 
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copo1ymer (ABS), singly or in combination. llastame::ic 

polyme:s with spring-elastic characteristics are 

aui. 'tab.le for the des:i.gn of the webs for fixing the 

b1i.ster strip. 

s Blister packs made of Tarioua material.a can be 

used in the inhaler of the p%'8sent invention. '%he 

material. of the container f'ilm is preferably a ther.m.o­

:foxmable polymer, such as polypropylene, polyethylene, 

pol.yvin:yl chloride, polystyrene, or a metal whi.ch c:an be 

10 deep-dz:'awn, such as aluminium, also with a l.aminated 

poJ.ymer. sOther thezmofonn•hle mate:ial.s . oustamaxy for 

b1i.ster packs are also suitable. such shaped parts with 

depressions produced by thezmofoDD.inq have an. even wal..l 

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 mouldabJ.e 

materi.a1 or a materia1 which can be processed by b1ow­

moul.cling, :for ezample an el.astomeric materi.al., can al.so 

be used, for example, as material for the container 

20 film, and the shaped put with the depressions can 

correspondingl.y be produced by i.njec:tion-mouldinq or 

another moul.cling method or by bl.ow-aoul.cling. In this 

case, the wall thickness of the container film can be 

Tari.ad optional.ly in various areas. 1'he covering foil is 

25 preferably made of m.etal., for exampl.e aluminium, or 

a1umin.ium allo:ys, wi. th a lamina'ted pol.ymer. Other 

materi.al.s, including those which are customary and known 

for blister packs, can also be used. !rile covering foi.l 

can be connected t.o the container film :i.n var;i.ous ways, 

30 for exampl.e by vel.dinq or bonding as is customary. In 

the inha1ar according to the invention, it is also 

possibl.e to use bl.ister packs in which the individual 
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cavities are surrounded by an annular head moulded out 

of the container film. 'lhese blister packs have the 

advantage of additionally reducing the mechanical 

loading on the medicament during pressing-out. 

S A powder inhaler fo:r use with blister packs 

is provided by the present invention, which inhaler is 

easy to operate and provides the :medicament to the user 

in a sufficiently dispersed and thus inhalable fo%lll.. 

The invention will he explained with 

10 reference to different embodiments illustrated in the 

following figures. 

1 shows, in Pigure 

illustration, an inhaler with a 

designed as a aing1e lever. 

a perspective 

pressing-out means 

15 Figure 2 shows a cross-section of the inhaler 

ill.ustrated in Pigure 1 with the housing pivoted open 

and a blister cavity in cross-section. 

Figure 3 shows a cross-section of the inhaler 

illustrated in Figure 1 with the housing pivoted closed 

20 and a blister cavity inserted. 

F~gure 4 shows a cross-section of the inhaler 

fram Figure 1 with a single lever pressed down. 

Figure 5 shows, in a perspective 

i1lustration, an ilm.aler with four individual pressing· 

25 out levers pivoted open and the bottom part of the 

housing p3.voted down. 

Figure 6 shows a cross-section of the inhaler 

illustrated in Figure 5 with the housing closed and a 

blister strip inserted • 

30 Figure 7 shows,. in a perspective 

illustration, an inhaler with four central pressing-out 

aids ancl the upper part of the housing pivoted open. 
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Figure. 8 shows a longitudinal section of the 

blister inhaler illustrated in Figure 7 with the 

housing fitted together and a blister strip inserted.. 

Figure 9 shows a cross-section of the inhaler 

S il1ustrated in Figure 8. 

Figure 10 shows the inha1e:r from i'igure 9 

with a pressing-out plunger pressed down. 

All the inb•lers 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. 

:tn the embodiment of the present invention 

ill.ustrated in Figure 1, the pressing-out device is 

designed as a singl.e l.ever 2 which constitutes the 

15 upper part 2 of the housing at the same time. The upper 

part 2 of the housing is connected to the bottom part 3 

of the housing by means of a film 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 aide of the bottom part 3 of 

the housing. Located in the si.ng1e l.ever 2 is ·a 

rectangular recess 27 in which the approximately square 

grip plate 4 of the pressing-out plunger 10 engages 

25 (not visible in Figure 1). ~be 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, c or d by means of corresponding 

notches 2 8. Prior to the inhaling operation, the 

30 displaceable pressing-out plUDger 10 must be pushed by 

means of the grip plate 4 over a blister cavity 31 

which has not yet been emptied (not visible in Figure 
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l), i.e. the pressing-out plunger 10 is positioned with 

the engaging function a.t one of the four pressing-out 

positions a, b, c or d. By pressing down the upper part 

(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 b1ister cavity 31 can take place not onl.y with 

the index fi.nger and thumb, but also 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 grooves 35 in the bottom part 3 of the 

15 housi.ng faci.li tate the opening of the housing. In the 

fitted-together state, the housing is held closed by 

means of a pin 42 which engages in a cutout 41 in the 

mouthpiece 1 anci the bottom part 3 of the housing. The 

pin 42 is attached to the upper part of the housing or 

2 0 single lever 2 and can he 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 nevertheless be pressed 

downwards to press out a blister cavity 31. To open the 

housing# the mouthpiece 1 is turned back in the 

opposite direction so that the part of the cutout 41 on 

30 the mouthpiece l exposes the pin 42 on the single lever 

2, and the single lever 2 can be pivoted upwards. 
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'l'he interior design of the housing can be 

seen in the cross-sectional illustrations of Figure 2 

to P'igure 4. Arranged in the bottom part 3 of the 

housing is a receiving bearing 29 for the blister strip 

S 5, which receiving bearing comprises two longitudinally 

extending plat.es directed upwards in a V-shape. Apart 

from the longitudinally extending plates which can be 

seen in the cross-sectional ch-awings, the receiving 

bearing 29 also has two corresponding transversely 

10 extending plates on the short sides of the housing, 

such-that the inserted blister strip 5 rests with a11 

four sides on the bearing 29. 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 S; moreover, the plates have, at their widened 

upper end, an inwardly directed recess 30 of smal.l 

depth, into which the blister strip 5 is inserted and 

which prevents the blister strip 5 fram slipping inside 

the bearing 29. The duct 7 extending 1ongi tudinally 

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. 0£ Figure 

1, to the air inlet opening which is not illustrated in 

25 this embodiment. The plates of the bearing 29 enclose, 

wi.tb the walls of the bottom part 3 of the housing, two 

chambers 34 which extend to the right and left next to 

the air du.ct 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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grip plate 4 can be seen in Pigures 2 to 4. The 

1ongitudinal1y slidable cODnection to the upper part 2 

of the housing takes place via the grip p1ate 4. 'the 

part 40 of the upper part of the housing adjoining the 

5 film hinge acts as an inner or integrated lever for the 

pl.unger 10. 

Figure 2 shows the single-lever inhaler with 

the housing open, i.e. the upper part 2 of the housing 

is pivoted upwards and the blister strip 5 can thus be 

10 placed on the bearing 29. Apart from the plunger 10, 

there are also two inwardly directed thin webs 6 on the 

si.ngl.e lever 2 along the long sides of the recess 27 

(see Figure 1), the web encis 6a remote from the inner 

surface of the upper part 2 of the housing being bent 

15 for engaging around the receiving bearing 29. Tb.ere 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 inha1er with the housing 

cJ.osed and a blister strip S inserted in the first 

25 stage of the pressing-out operation. Xt can be seen how 

the elastic webs 6 engage on the upper ends of the 

bearing 29 and the blister strip S inserted therein. 

Since pressure is exerted on the single lever 2 by the 

user (not illustrated here) from above, the webs 6 are 

30 a1ready under stress~ The web 6 is designed in such a 

way that it presses all four aides of the blister strip 

under stress firmly onto the bearing 29 in order to fix 
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the b1ister strip 5 so as to be sealed off with respect 

to air to a great extent. Since the plunger 10 is 

comiected 1ateral1y to the bottam part 3 Of the housing 

by means of an iDner lever arm 40, the plunger 10 

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 con.sequence thereof~ the engagement of 

the edge of the curved plunger surface 37 on the 

outwardly curved blister cavity 31 takes place 

1.0 asymmetrica1ly, i.e. in the first phase of the 

pressing-out operation firstly only on one side. In the 

stage 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 Pi.gure 4 ill.uatrates the final phase of the 

pressing-out operation with a b1iater cavity 31 which 

has already been opened and emptied. :tn 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 bl.ister cavity 31 was 

pressed out by means of the plunger lOJ the covering 

foil which previous1y sealed the blister cavity 31 is 

still connected to the blister strip 5 only on one s:i.cle 

and hangs down as a tag 8, aligned parallel to the air 

25 fl.ow, 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 firstly on the 

side on which the curved plunger surface 37 firstly 

engaged. In Figure 4, the medicament 38 drops from the 

30 opened bl.ister cavity 31 straight into the air duct 7, 

from where it is :made accessible to the user by means 

of the inhal.ation operation which then follows. The 
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bold arrow in Figure 4 is intended to show clearly at 

which point the application of force by the user takes 

pl.ace during the pressing-out operation. The lever· 

transmission means that the effort required for 

S pressing out the blister cavity 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 S inserted. 

10 Figures 5 and 6 likewise show an embodiment 

of the inhaler in which the pressing-out means act by 

means of l.ever arms. However, in this case, there is 

not just a single lever az:m 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 housing pivoted 

open. The bottom part 14 of the housing · is pi votably 

2 O connected to the central. part 13 of the housing by 

means of an appropriate hinge 17 which is attached to 

the long side· of the central part 13. '!'he four 

pressing-out levers 9 are likewise pivotably connected 

to the central part 13 of the housing via an 

25 appropriate hinge 16 which is located on the opposite 

l.cmg si.de of the sud 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. Fo:cmed in the bottom of the recess 30 

are four supply openings 20 which are not visible in 

Figure S and which communicate with the air duct 7 when 
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the housing is closed. Attached to one narrc;>w side of 

the central part of the housing is a receiving plate 18 

for the mouthpiece 1, and a receiving p1ate 19 for the 

end piece 15 is attached to the opposite narrow side. A 

5 cyclone chamber ll 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 1ike a truncated cone, is 

fastened to the receiving plate 18 and, with its 

10 cylindrical section, surroiµids the cyclone chamber 11. 

:In order to allow the entry of secondary air :i.nto the 

cyclone chamber 11 via the air inlet slots 12, the 

mouthpiece 1 has a secondary-air duct which is not 

illustrated here. The end piece 1S 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 inn.er 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 

0£ the housing is pivoted open, the duct 7 is open and 

is thus easily accessible for cleaning. When the 

hous:ing is closed, the duct 7 connects the air inlet 

25 opening to the mouthpiece l via . corresponding openings 

in the receiving pl.ates 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, speci£ica.l.ly 

30 in that firstly the four pressing-out levers 9 which in 

a certain way foJ:D. the upper part of the housing are 

pivoted sl.ightly downwards, but without al.ready 
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exerting pressure on the blister cavities 31 in the 

process, and the bottom part 14 of the housing is then 

pivoted upwards. Figure 6 shows a cross-section of the 

four-lever inhaler pivoted closed. 'l'b.e end of the 

s bottom part 14 of the housing located opposite the 

hinge 17 is bent over so that, in the pivoted-closed 

state, it engages around the pressing-out levers 9 on 

their lower part, and the housing remains closed by 

means of this engaged connection. 'l'he 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 3 O,, but without already pressing the 

15 blister cavities 31 out. 'l'b.e 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 

2 0 bottom part 14 of the housing merely needs to be 

pivoted upwards to close the housing, thus bringing the 

pressing-out 1evers 9 automatically into the position 

shown in Figure 6. :rt can easily be seen in Figure 6 

how the duct 7 is sealed off laterally by the two 

25 longitudina11y extending beads 25 whi.ch press agai.nst 

the centra1 part 13 of the housing. If the user then 

wishes to 1Dha1e a dose of the medicament 38 enclosed 

in the blister cavities 31, he must press down one of 

the four pressing-out 1evers 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 
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pressing the latter out. The bold arrow denotes such a 

preferred point for the application of force on the 

lever 9 by the user. As can be seen in Figure 6, an 

asymmetrical engagement on the blister cavity 31 takes 

5 place in this embodiment 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 Qf the 

medicamentr a further pressing-out lever must be 

pressed down. Since the pressing-out 1evera 9 in this 

embodiment are considerably narrower than· the single 

15 lever 2 of the embodiment described above, and since 

these have to be actuated indivi.dually, the pressin.g­

out levers 9 should be pressed down by the user using 

one finger. Just as in the single-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 eaay accessibility of the powder duct 

7 and of the supp1y openings 20 for c1eaning purposes 

2 5 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 

1 and an end piece 15 and an upper part of the housing, 

which is described here as a housing · fl.ap 23, with 
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integrated pressing-out plungers 10. With the housing 

flap 23 closed, the housing has an essentially tubular 

shape. 'l'he housing flap 23 is connected to the end 

piece 15 of the bottom part 3 of the housing via a 

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. J:n. 

the bottom part of the housing 3 there is a likewise 

rectangular recess 30 as a bearing for the blister 

10 strip S. Arranged in the bottom of the recess 3 O are 

four supply openings 20 which communicate with the 

powder duct 7 which is not visible in Figure 7. The 

closed housing flap 23 engages in the recess 30 of the 

bottom part 3 of the housing and thus · fixes the 

l.5 inserted blister strip 5. Located in the end piece :LS 

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 cone. A cyclone 

20 chamber 11 with tangential air inlet slots 12 is 

integrated in the cylindrica1 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 tangentiall.y into the cycl.one chamber 11. The 

secondary-air supply into the cyclone chamber 11 via 

the inlet slots 12 takes place via the secondary-air 

duct 26, visible on1y in the longitudinal. sectional 

30 illustration of Figure B, which is arranged in the 

housing flap 23 and communicates with the interior of 

the mouthpiece 1. 
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While Figure 7 shows the embodiment of the 

inhaler with a directly acting pressing-out device with 

the housing flap 23 open ancl 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 order 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 37 

engages on the blister cavity 31, the covering foil 39 

tears open, and the medicament 3 8 drops through the 

supply opening 20 into the duct 7, from where it can be 

15 inhaled. The tom-open covering foil remains partially 

connected to the remaining covering foil 3.9 and hangs 

down as a tag 8 into the supply opening. 'It is not 

illustrated in Figure 8 how the individual pressing-out 

plungers 10 with their grip plates 4 are mounted in the 

20 housing flap 23. On the one hand, there is the 

possibility of the pressing-out plungers 10 being 

arranged 1oose1y 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 b1ister cavities 31. I:t 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 loading of the blister cavities 31, the 

pressing-out plungers 10 can also be held in the upper 

position by means of engagement connections. when 
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pressure is exerted by the user, these engagement 

connections can easily be reieaaed. A further 

possibility is a spring mounting of the pressing-out 

plungers 10. 

5 Figures 9 and 10 are cross-sectional 

illustrations of the inhaler according to Figures 7 and 

8 with a pressing-out pl.unger 10 designed for 

asymmetrical engagement on the blister cavity. It 

cannot be seen in the 1ongitudinal section of Figure 8 

10 at what ang1e the edge of the curved surface 37 extends 

relative to the longitudinal axis of the plunger 10. Xf 

the angle is not equal to 90°, the edge always 

intersects a plane extending perpendicular to the 

longitudinal axis of the housing, i.e. to the air f1ow, 

15 so that the cross-section of the plunger is 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 al.ign.ed 

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. 

Fi.gure 9 shows the inha1er with the housing f1ap 23 

closed and a blister strip S inserted, the asymmetrical 

cross-section of the pressing-out p1unger 10 being 

25 achieved in that the edge of the curved surface 37 of 

the plunger .10 extends at an angle net equal to 90° 

relat:ive to the l.ongitudinal 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 the blister cavity 31 than 

over the remaining part, such that the covering foil 39 
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is firstly torn open by the plunger 10 at a 

predetermined point. The blister strip 5 is pressed 

onto the bottom part 3 of the housing by t:he elastic 

webs 6 so that there is an airtight closure. The 

5 pressing-out plunger 10 is shaped asymmetrically in 

crass-section, so that the container film 33 is 

stretched to a greater extent on one side 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 39 on the opposite side. The 

medicament 38 drops through the supply opening 20 into 

the air duct 7. The tag 8 of the covering foil 39 hangs 

down, a1ign.ecl parallel to the air flow, int:O the supply 

15 opening 20, extending right into the air duct 7. 
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1. :Cnhaler for admini.aterinc; medicaments (38) from. 

st:rip-shaped blister packs (5), which has a housi.ng vi.th 

5 a mouthp:iece (1) on one side, an air inlet opening (32) 

on the opposite si.de and, bet.ween them, a duct (7) and a 

receivinq bearing (29) for a blister strip (5) t:o be 

inserted in such a way that the eova:s:.i.nq fo.:i.1 of the 

inserted blister strip, which seals the cavi ti.es (31) 

10 containi.ng the medicament., adjoins the duct (7), charac­

terized in that the housing has means for pressing out 

the individual cavities (31) of the bl.ister strip (5), 

and these means have at l.east one plunger (10) with a 

concavely cu~d plunger surface (37) which co:responds 

15 to the shape of the convex blister cavities (31). 

2. :Inhal.e:r according to C1aim 1, characterized in 

that the housing has at least two housing parts (2, 3, 

13, 14, 23) which are pi.votabl.y aonnected to one another 

vi.a a joint or hinges, and one of the housing parts (3, 

20 13) has a recess (30) as a bearinq for recei.vinc; the 

blister strip (5) . 

3 • :r:nbal.e:r according to Clajms 1 and 2, cbaracter­

:i.zad in that the pressing-out means (4, 10) are 

:integrated in the upper housi.ng part (23), and there is 

25 no l.evar transmission by means of which force can be 

transmitted · to the pressing-out plunger (10) during the 

presainq-out operation. 

4. Inhaler according to Claim 3, characterized i.n 

that the pressing-out means are four pressing-out 

30 p1ungers (10) whi.ch are mounted i.n the upper part. (23) 

of the housi.nq by means of grip pl.ates (4) and, with the 

housing c1oaed and a b1ister strip (5) inserted, can be 

f f 111111 IJllJI 1111 J JllJI JI 1111 
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pressed individually downwards onto the outwardly curved 

cavities (31) of the blister stJ:ip (5). 

S. J:Dhal.er accozc:ling to Claim l , characterized. in 

that the pressing-out means have a lever transm:lssion by 

5 means of which force can be transmitted to the pressi:nq­

out pJ.unger (10) during the p%8ssinq-out operat::.on. 

6. Inhaler according to Claim 5, oharactar.izec:l in 

that the upper part (2, 9) of the housinq is designed as 

pressing-out means. 

10 7. Inhaler according to C1aim 6, characterized in 

that the pressing-out means is fozm.ed as a sinqle lever 

(2) with a cli.splaceable, engaqing press.inq-out p1unger 

(10). 

8 . Inhal.er accoJ:di.ng to C1aim 6, character.izad in 

15 that the pressi.ng-out means are a p1urality of J.evers 

(9), each havi.ng 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 paz:t (2, 23) of the housinq for 

20 pressing the blister strip (5) aqainst the receiving 

bearing (29) in order to fix the blister stri.p in the 

recess (30) in the c1osed inhaler. 

10. Inhal.er according to one of Cl.aims 1 to 9, 

characterized .:in that the pressi.nq-out means are 

25 designed in such a way that 'the eclge of the concavely 

curvecl surface (37) of the plunger {10) enqages 

asymmetrical1y on the corresponding1y curved surface of 

the blister cavity (31). 

11. Xnhaler accorcling to Cl.aim 10, characterized in 

30 that the edge of the curved surface (37) of the 

preasinq-out pl.unger (10) extends at an anq1e not equa1 

to 90° re1ative to the 1ongi.tuclina1 axis of the plunger 

11111111111111 1111111111111111 
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(10), and the p1ane of the edqe intersects a 

pexpendicu1ar pl.ane extending i.n the 1ongi tud; nal 

direction of the housing, such that the pl.unger (10) 

engages asymmetrically on the bl.ister cavi.ty. 

5 12. Xnhal.er according to Claim 11, characterized in 

that the edge of the curved surface (37) of the 

pressing-out plunqer (10) extends at an ang1e of 90° 

relative to the longitudinal azis of the plunger (10) , 

and the plunger (10) is connected to the housing 

10 1aterally by means of a lever aJ:JD. i.n such a way that the 

pl.unqer (10), when i.t is pressed clown by the user, 

carries out a movement along an arc about the pivot of 

the l.evar so that the enqagement of the edqe of the 

surface (37) on the bluter cavity (31) :firstly talces 

15 place on one side. 

13. :tnhal.er according to C1a:i.m 1, characterized i.n 

that the mouthpiece (l) has, inside i.t, a cyclone 

chamber (11) with tangential air sl.ots (12). 

14. :tnhaler accorclinq to Cl.aim 1, characterized i.n 

20 that the air in1et openinq (32) is provided with a non­

return val.ve (21) . 

1111111111111111111 11111111111 
* C L M S * 


