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-1- Inhaler The present invention relates to an inhaler according to the
preamble of one of the independent claims. The present invention relates
to an inhaler for delivering a powdered inhala- tion formulation from a
blister strip having a plurality of blister‘p]OE:kets each of which contains a
dose of an inhalable formulation. io GB 2 407 042 A discloses an inhaler
with a rolled-up blister strip. For or during inhalation, one dose of the

inhalation formulation is respectivel)igifkf&grfrom a blister pocket and this
blister pocket is thereby emptied. This'takes place during inhalation, e.g.
when a patient breathes in, in that an air stream is passed through the

previously pierced or otherwise opened blister pocket, so 15 that _ :
B e R S e ek iR IR PARRDEe of one of
déierdananaengesmsiE manner. The empty blister pockets are

respectively released and must be disposed of. WO 2005/037353 Al

e released and must b  2005/037353 Al
e e O R R vl

cAifst frsRd et HhaRe e MBntingsastIrsalinthé bHMAlePotkidsach
caiffietliohtdorttzah the dalister striprforialiafcendiéssdsand which can be
moved in a double-threaded spiral with deflection. This structure requires
relatively hi rces ove the bljster strip. on and dpes not allow 25

oSt G GBSt O L RIS 0 B i 5. For o
blistensinpalRonse quentiysarerihis iabdeddorigesigladoiutiorespectively taken
ORftRUR BIRICH IBE MeedRart Rieglekitie PraResbinvaiQtiSTRIs takes
provide annhalet which allows,optimum, 30 Storags of & USed parL of & carm i
TR Hm\}ﬁthnefah%ﬁea’lfiié’ter pqckePs, and/or tahe_' Separation SP used
arp@su&nds*gacm@témsom@t%ﬂrﬁamr@%@b%b@r@ﬁﬁ9 prercddrtsproveket. so
origgluee eonlarminationniag @baverabiailtis aahikvedibyearinhales air and is
a%%‘f{%@gdtc{no'Eﬁeoﬁégﬁé%d%%@,%}_ The empty blister pockets are respectively

released and must be disposed of.

WO 2005/637353 Al discloses a similar inhaler, wherein the part of the
blister strip with already opened and/or emptied blister pockets — this part is
also shortly called "used part" in the present invention — is stored in the
inhaler. This is carried out in that the blister strip forms an endless band which
can be moved in a double-threaded spiral with deflection. This structure
requires refatively high forces to move the biister strip on and does not allow
optimum separation of the used part from the still unused part of the blister
strip. Consequently, there is a need for design solutions for optimum storage
of the used part.

Object of the present invention is to provide an inhaler which allows optimum
storage of a used part of a blister strip with emptied blister pockets, and/or the
separation of used and unused biister pockets or parts of the blister strip in or-
der to prevent or reduce contamination.

The above object is achieved by an inhaler according to one of the independ-
ent claims. Advantageous embodiments are the subject of the subclaims.
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35 ent claims. Advantageous embodiments are the subject of the
subelaims. -2- A first aspect of the present invention provides that, by
spring force, the used part is coiled and/or pulled into a receiving
chamber. In particular this is car- ried Ol;tby means of a clock spring
provided in the receiving chamber which 5 acts on the free end of the
used part of the blister strip. This provides a very simple and inexpensive
manner of rolling up the used part in a very compact form. The inhaler

preferably has a conveying device for stepwise advancing of the io blister
sthplinsbrspeed ehdislepnsechiisreypotke @Iy e higtidel ciraiageioase. the used

0‘}5@*{fi%réBﬁinJHﬂ%@r@un@amﬂﬁd@r@ﬁﬂeﬁig/%mﬁ%ﬁ%%dmﬂhﬁthls is car-
partrgu I preferre%furtper fe lirlrgthe gocpélceyﬁnglg cee JE o&lsamg%eth} ch
suc tha r%?a?er can re? ed ste%\‘/%lvrse an moved onto t

néRED RSP ISR ﬂé@@rwe%raewe@;f BiesphiFigrares. This rides a very
thﬁl@ﬁédﬁlﬁ iaexfendspaciaiyenity anllinhalep ofipurely paechanicalry compact
§}th[ uction - there is no need for the user to move the blister strip on
rom one blister pocket to the next. Rather, the user has only to

release or actuate it, and this can be done for example with relatively little
fofitec aintl darepyeshorit I dwveraectivey deg tevisledse shrpbiisteadtipgog of the
thaliiheagde 'HPMR%P@&%H&%E@%W%@EPB@&%&W@@@EHﬂﬁrEQfQﬁae after an-
Acc rdl%c% %%a second, i ]F%Herlrden%g reallza le ag aect Qfthe present, ..
inP&E; 2 ﬁ’é@c’f’ﬁ% RN ST AR ng? T&d I A T éqe P
cﬁambqnbﬁﬂm@dpferérab@@rﬂyepﬁeh@@nﬁﬂymgrldevmgra?@rawwﬁélﬁré&l that
thﬁa@%ﬁmsméi MBHIWQM%@MﬁaﬁﬁdeHWQmWWW efext blister

part ?%%Te%e rab ree%e:rvm aombserrrig)ﬁ%%fgb%&og} giatronﬂ?eaoperamn as

par icuTar ira cal contfi
pref@ﬁaw@aﬂé% afﬁhrﬁamelhaﬁﬁér DI YRS T SR &ﬂﬁ?%%??&bongéea% Is 1o
|ea$e&uaﬁtanaalbefqmmadlahmiﬂﬁ@ﬁﬁ sess ohtlie lysédpacnefthetbtistecket to

S, T forgiole guidiag RLING AT RAM.CAN SRRINDR, AMIAHRICH be done

par Cl?lar the used art |st ally or s wag
for exampie with re atwely httie force and a very short movement in order o

release the blister strip so that it can be moved on to the next blister pocket by
spring force.

According to a second, independently realizable aspect of the present inven-
tion, the used part of the blister strip is not pulled into a receiving chamber but
is preferably only pushed into it. This substantially simplifies the mechanisms
required and in particular reduces the number of parts needed.

The receiving chamber is preferably constructed as a channel which is, in par-
ticular, of spiral or helical configuration. It preferably has a narrow channel
width which in particular corresponds at least substantially to the radial thick-
ness of the used part of the biister strip. Thus, forcible guiding of the used part
can easily be achieved. In particular, the used part is then helically or spirally
"coiled” when it is pushed into the channel.

Particularly preferably, a conveying device of the inhaler, which is provided
for stepwise advancing of the blister strip, 1s sufficient as the sole drive and 1s
constructed so that on the one hand it advances the as yet unused part of the
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"coiled" when it is pushed into the channel. Particularly preferably, a
conveying device of the inhaler, which is provided 35 for stepwise
advancing of the blister strip, is sufficient as the sole drive and is
constructed so that on the one hand it-ativances the as yet unused part of
the -3- blister strip containing blister pockets which have not yet been
emptied and on the other hand it pushes the unused part into the

receiving.chamber.or ch |, _The conveying device is preferably .. .

O B R A R e A ey St and on
thieedBrImgeh drpyshes Mecondivg el thla, thesteasdepardwmber or channel,
redlizalygaspegidet ibe presehiibvenrtionehednhaler comprass @hthe inhaler

2qgiignal evise (o camarasaa.cuplied i gy pockets. This allows an

essential reduction e required size of the re- ceiving space for the

used part of the blister strip, because the emptied blister io pockets
reﬂutren'éiﬁ_ttbﬂ&:ﬁﬁilﬂ;k,rek_éudadc;pam&:mk}cmmﬂirxglylﬂmmm@tharpbﬁem inven-
copsirugiedhith B ESREFRLY GRMAART WRY -d%@f&'@tf@f'é’oﬁ’i?i%@mg’ Mtied blis-
conveymgsdev e ?)%i the recelvmﬁgd vice can be at tuated. . £ th
sitfiuRaHESsly B e Sfte P StAEF i BAILERaP b EahLtshsis of the re-
shaigthgcipatindoslmearcdaraskaniie biitee sipeliegposa tevemmied blister
Payticketar:hgraddiienal sevicerisiiaraiesh Ry dha canveying devieRaler can be
Accor%i__ﬂgtt a fourth indeﬁwendentlal c{ealizable aspect of the present

. COn S 1 an eSPeCidulV.compac ay,
inven- tion, the reéceiving fevic ¥ E6nstfticted such that the used part of

the blister 20 strip is coiled or bent in the same direction in which the still
urtiseidylarhobtoechiister stepompsiticutaviea sesatwotdsictiledevibentan be
T@&i&%&‘&“ﬁ%ﬁ'ﬁ%&ﬁ&ﬁs & tﬁéﬁ]%@%ﬁ{&fﬂ&t@%&ﬂ%?%w BRBLN of 2
a particularly compact and hence space-saying manner, so,that the size

of%%@eﬁmﬁa%s}ﬁw&n@rr%ﬁé%ﬁﬁebéﬁié%ﬁma?ﬂ%%af%f I Particu-

minimibechdAF idnebiiding ¢dafprefedég fhthenembogideentdhe plane of

winding of the un-
According to a fourth, independently realizable aspect of the present inven-
tion, the receiving device is constructed such that the used part of the blister
strip is coiled or bent in the same direction in which the still unused part of the
blister strip, in particular in a reservoir, is coiled or bent. This in turn enables
the used part of the blister strip to be coiled or bent in a particularly compact
and hence space-saving manner, so that the size of the receiving chamber and
hence the size of the inhaler can be minimised.

According to a preferred further embodiment the plane of winding of the un-
used part of the blister strip and the plane of winding of the used part of the
blister strip are in the same plane. In this case the reservoir and the receiving
chamber are arranged side by side. This in particular makes it possible to
minimise the height of the inhaler or to make it particularly flat in design.

According to an alternative embodiment the winding plane of the unused part
and the winding plane of the used part are located one above the other. In this
case the reservoir and the receiving chamber are arranged one above the other.
In particular this minimises the areal extension of the inhaler,
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used part of the blister strip and the plane of winding of the used part of
the blister strip are in the same plane. In this case the reservoir and the
receiving chamber are arranged side by side. This in particular makes it
possible to 30 minimise the height of thé nhaler or to make it particularly
flat in design. According to an alternative embodiment the winding plane
of the unused part and the winding plane of the used part are located one
above the other. In this case the reservqir and the receiying chamber are .
A G o YR TREROSE b FEAREARLF BRRSh ML R PIEEF o
extensiori vithelinhdier fo4-thecordimgubd o fifth bhsiependently thalizatteoir for
AR TR L AIe STh YR B R P A rE SBRARS SO HREH IR ARG MSES BRI sepa-
of the %hster strllis?ﬁrgi the reservot‘rafor t@gaéunused Sr@grt gﬁ%‘%‘ llStE‘{ Stip,
ard'SelI BB Bk JhBIEF Bk ST rAtEHOR AdtlerYjfraton
padicuiankdp shidl prepensidudicinmartio ardrmuLioh B igsientelytsfrnnot enter
presentindbo,enaetant amniag blistespeckem catnalanies dhehe inhaler -
u%u%ege%%%gféggogg%g rOSm[Plé %t 4%%%[ erl'fggfn %@%kgﬁfg ef tpne é%hgxll%reéirabke
and become deposited on the outside thereot, for example, 1h an
urfBRRIGIhIE Dis HeE maReko lfahameRprestF todnspESs A Hs e/ bivmrgy ented
caryheppevpoted depaheiproposed separation. 10 Further aspects,
features, properties and advantages of the present invention will become
apparent from the claims and the following description of pre- ferred . .
o REBANTEHRSHIRn FEAMNET e PHORFE B g SO NHLRERS 96 Hig Arfsgnt invention
schdinaticorrewaphanerapsed thhalkriaccerding¢ofalfvstirembodinpéntinot pre-
theOReneaidtaibalisier- SR NAIH s ahweady harngampletely
used up; Fig. 2 is a schematic view of a proposed inhaler according to a
second 20 embodiment in the open state with a still largely unused blister
stipzFlg. 3 is aischewkaivatiowaie sropopeepipiedlanbelsrarrytoingHipda first
embodiment in the open state with a blister strip which has al-

ready been completely used up;

Fig. 2 is a schematic view of a proposed inhaler according to a second
embodiment in the open state with a still Jargely unused blister
strip;

Fig. 3 is a schematic view of a proposed inhaler according to a third

embodiment which is very similar to the first one;

Fig. 4 1s a schematic view of a proposed inhaler according to a thourth
embodiment which is very similar to the second one.

In the Figures, the same reference numerals have been used for identical or
similar parts, even if the associated description has not been repeated. In par-
ticular, the same or corresponding advantages and properties are achieved.

Figure 1 shows, in highly schematic form, a proposed inhaler 1 according to a
first embodiment, namely in a cut-away or open state without a lid or cover.
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embodiment which is very similar to the first one; 25 Fig. 4 is a schematic
view of a proposed inhaler according to a thourth embodiment which is
very similar to the second one. In the Figures, the same reference
numerals have been used for identicat or~ 30 similar parts, even if the
associated description has not been repeated. In par- ticular, the same or
corresponding advantages and properties are achieved. Figure 1 shows,

s he atic for osed inhaler 1 acc rd| t )
S aRICT RS D & RIS BRI, pAER DR fogpgtation

_drorpeihhialer rsgrérw%él@alaer@é}iarﬁ}&érafbr;h@m@@ﬁé@%ﬁaﬁaﬁbmf which di-
fqrs@ujatt@meﬁﬁgnaadais@t@f sirtp thpatitigudaeluraelity oh biistespaokelsidion. The

8@8@%"’&1%{’#&'%%&?{{@@? ﬁdﬁﬁﬁ%‘%ﬁéﬂ R PAEHIaL g 8907 example in

alatlon form e pow t forms the'inhalation formula

|sF§EkoﬁIb§/ f‘&f@@éﬁ«ﬁbre iP5 Big. Dinartmeter odrarahrgiiand mreferably
particdizedirihg inhalation, fprefefabilyn on@adesdrohthetihbaiatiociet 3.
formulation is taken from a blister pocket 3. The blister strip 2 is preferably

rm of a banpd or ta e. Prefer he b str 2 is of a finite
O RS S BRI R DR RS BB i Rs BEHCHRLY the
inblagésr 1S proferabil raaératceeewtriu@:mm@ ad yenqhusétb Biisteradtdp 2ndless
with Qlister Regkets 3 which have not yet been emptied. In particular, the

blis- ter strip 3'is rolled up or coiled in the reservoir 5. In the embodiment
shown 15 the reservoir 5 is constructed so that the blister strip 2 can be

mobkedrabeiiddpisiierab v asny aspesemies Ifopahtcatay ctieresafetister strip 2
partt%omwwis}ﬁrcmge guitiestinbe embodisentshosd, hupatteldehe blis-

2 5 b%i[lsf-‘??ﬂ oply %{)engﬁeﬁg tﬁ‘%@%‘&&@ 'enalis,a gx‘i’nfé%tr shown

e p ane o |ng or N e unused |ster S'[I‘Ip
" %ﬁ§€§ﬁ¥%521ﬁ1%’égrfé§ér%‘fﬁ’§ Bgc#rﬁ DIGIEHSHIR héRE BRI EoPullcd

theudrawieigy by aplanssimeallel fletetoiar, there are no partition walls or inner
guides in the embodiment shown, but rather the reservoir 5 is bounded only by
preferably continuous sidewalls and flat sides. The plane of coiling or bending
of the unused blister strip 2 - i.e. the blister strip 2 in the reservoir 5 - corre-
sponds here to the plane of the drawing or a plane parallel thereto.

In the embodiment shown the blister strip 2 is held directly in the reservoir 3.
However, it would also be possible for a cassette, container, drum or the like
containing the blister strip 2 to be inserted in the inhaler 1 or reservoir 3 in-
stead.

The inhaler 1 has a mouthpiece 6 for a user not shown. The individual empty-
ing of the blister pockets 3 is camried out by means of a removal device 18,
preferably with a piercing element A.

The removal device 18 i1s shown solely schematically here and 1s preferably
arranged adjacent to the mouthpiece 6.

By means of the removal device 18 it 1s possible to open the respective blister
pocket 3, for example by piercing or cutting. In particular, using the removal
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In the embodiment shown the blister strip 2 is held directly in the reservoir
5. However, it would also be possible for a cassette, container, drum or
the like containing the blister strip 2 to be inserted in the inhaler | or
reservoir 5 in- 25 stead. The inhaler | hds-a mouthpiece 6 for a user not
shown. The individual empty- ing of the blister pockets 3 is carried out by
means of a removal device 18, preferably with a piercing element A. 30

o REIGDI eI A S FRCE t oot BRERREE By fh ouiside by

*

rdrav\apiisvied ascitisposdiplthtopopmirng elesprtctve blister 3s pocket 3,
for example by piercing or cutting. In particular, using the removal -6-

deyice 18, the blist ket 3 j ti b d.from t tside .

o B T Lo LTk GLEh Ly e SRk PraBraing depmiston
infiataititiide Opembirnlisienpoeresd is epdptcaiiiesntithe rerposiatrdpyice 18
ofiirbigntiad isrshekestinangdsiavidethbyutie semgvasleieeldSse inhalation

YR TS U S S e U % OB

e suc In ambient air as an aeros
cibdd 17. 10 The inhaler | has a conveying device 7 for stepwise
advancing of the blister strip 2 preferably by one blister pocket 3 each

tirg IR QIElEr to g able IR fond s Rlisterppckets, one AiRG ANQIPRLd D jister
the removal device 18 for tying and jnhaling.the respective dose. 15

TR BRI Yehh SR QU leMECRER) A Oy U f5o0F L ghfocd
atthm @96 ipdhkettiré otivh aft tragetiitisasbistethevdesiteicedde ok emptying

MAYERERLinE e eeediragnisshown the conveying device 7 has a drive
wheel 8 which can ehgage between the blister pockets 3 for example and

thus advance the 20 blister strip 2 by interlocking engagement. The
cohveyilistetesie 2 iis preferably deflected in the conveying device 7 through at

most 90° in the direction of travel. This assists the desired ease of movement.

In the embodiment shown the conveving device 7 has a drive wheel § which
can engage between the blister pockets 3 for example and thus advance the
blister strip 2 by interlocking engagement. The conveying device 7 is prefera-
bly operated manually. Possible constructional details follow with the descrip-
tion of the second embodiment.

In the first embodiment, the conveying device 7 is preferably constructed such
that an actuating element 13, particularly a cover or a housing part or the like,
has to be actuated, shifted or swivelled by a user (not shown) in order to rotate
the drive wheel 8 stepwise and thereby accordingly advance the blister strip 2
by one step.

The drive wheel 8 or the conveying device 7 1s preferably constructed with a
freewheel clutch and a corresponding rotation lock so that during the move-
ment back and forth and possibly in the event of incomplete movement of the
actuating element 13 the drive wheel 8 can be rotated as desired. only in one
direction and in particular only in the desired steps.
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bly operated manually. Possible constructional details follow with the
descrip- tion of the second embodiment. In the first embodiment, the
conveying device 7 is preferably constrycted such 25 that an actuating
element 13, particularly a cover or a h“oZIS"ing part or the like, has to be
actuated, shifted or swivelled by a user (not shown) in order to rotate the
drive wheel 8 stepwise and thereby accordingly advance the blister strip 2

DY, %:r%goﬁoﬂ%%‘?r ‘é’ﬂé{‘éﬁ‘{" ﬂ%e la?tﬁ.&ttﬂ% Qavevng éj?c{'&?%g Jﬁcﬂfgfﬁ%?t&%slan
constructed with'a_freewheel clutch and’a corresponding rotation [ock so
R aRME RS ERE HRON HRETb Hh AP BEE DDy G ans eh e dransmis-
irﬁomﬂlaﬁ&momm%&mfdh@@ﬁﬂmtmmw glaeﬂrimeMMeqi &edike as-
be (QIAA A% BRI BERHEPRS 1 IERGHPRABFNE BALGHA QABEISIRE the de-
desired steps. 35 -7- In the m%%idlment shown the actuating element 13

calt G iheﬂgﬂg%!cﬁO%ed AFsiiRied. The movement is

transmitted by means of a transmis- sion element 15, a gear or the like,

Pflf_ﬁ%r?rﬁléﬁ&? q %%@féo’%@éi@«ﬁlmd@ﬁéié@,aﬁaﬁ?&i@é%@%ﬁhqt@eréééieiwh%ﬁbmber
8, 61 (ﬁrder to._drlvce thetdnve yég'f%eel in 3}&% 8%5 §ireg manney, i.e. advance
the'b %Eé.re%ﬁ}l}.[)l%‘??ﬁé SRt HAE FECEV 5 NIGE

evice ?%’a?ticularly with
a receiving chamber 10, for receiving or storing the used part of the
bﬁﬁtﬁﬁ&fi@é@eﬁ%&ﬁiﬁ@ﬁf%@@@ﬁﬁﬁ@@@é@éec@iwrlﬂ)ﬁ@?tiﬁﬂ&iiSuch that after
constructed such. tha ' f indliyi li k :
ndb% baen St e oiep it SIS L USRI AEE 8, b
cﬁgﬁﬁb?ercm,b,frwﬁhsam&mabétﬁé%ﬁgntg@ma%érl@weaaééa partifailar the blis-
aceosniotlatethina e faedinadconmpadti b imerddioethmgdupogadheanner.
reFGIHRY SNARRE O Ay I EXARIRDS PIAATE KR ANAS R wit
like not shiowh. However, the r’éﬁﬁlvmg chamber 1Q is par@r Iar)lf . :
prafBt ISR dBEF ViR SR PTE SF edREHGERYIAS SRRt 145 mBricy-
whicly the felistdy sirppvdedrvbithpushmahel 14 or constructed as a channel 14 into
which the blister strip 2 can be pushed.

Fig. 1 shows the inhaler 1 after repeated use and corresponding emptying of
the blister pockets 3. The blister strip 2 has already been fully discharged from
the reservoir 5, in the position shown, and at least the majority of it has been
received by the receiving device 9 or its receiving chamber 10, i.e. pushed into
the channel 14 in the embodiment shown by way of example.

The channel 14 preferably has the narrowest possible channel width which at
least substantially corresponds to the radial thickness of the used part of the
blister strip 2.

The channel 14 preferably extends at least substantially spirally or helically.
Theoretically other shapes are also possible, however; for example, the chan-
nel 14 may meander and/or extend in a different plane.

The receiving device 9 and particularly the inhaler i are preferably con-
structed such that the used part of the blister strip 2 15 coiled or bent n the
same direction in which the as vet unused part of the blister strip 2 with not
vet emptied blister pockets 3 is received, particularly coiled or bent, in the m-
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Fig. 1 shows the inhaler 1 after repeated use and corresponding emptying
of 20 the blister pockets 3. The blister strip 2 has already been fully
discharged from the reservoir 5, in the position shown, and at least the
majority of it has been received by the feteiving device 9 or its receiving
chamber 10, i.e. pushed into the channel 14 in the embodiment shown by
way of example. 25 The channel 14 preferably has the narrowest possible

W|dth w east subst y cQ ds to the
L B S b e P B BB L Bl QB pend-
exmérﬁﬁeabtcstcbgt@maﬂtya@pzraushmfhéiméu]wtemtrtjear@tlganicéthéthm the
shapgeare ﬁ‘ﬁ%?ﬁ%l@l&l howsverafapRxampRieHbechainel ﬂ(ﬂt’ﬁ@}‘ecelvmg
and lor ez{de&l Iagt(glff ren plane Thel ceivin ? di
DR anderend Badiererbone. e raLen0 CeHReR A direc
pm@mbq@m striplisgofcdorbsHristne 35 Jamrsirdetibenh whieal the

thelgey etripused. pathotid I@J@@ter siripfvitambeyaiepied pisteble, i.c. to
p?ﬁ‘éﬁéstr? IS JEGENE0 '3y, caledh o beat 0 the.) Jh a@%ﬁ&%}b}e In addi-

particul ar the res v0|aarg e unjform direction o co
aﬁmssaiéﬁ%at&ﬂ%@r%ag ﬁ?wrfﬁmaqéqsﬁgfe@&r.ﬁ@g%m’a@&mﬁ%&iy the
inhdlelet ,linspatic iaopeeatomdxanipichlisrer theire3drapiotolttig around a cer-

receiving;Ehamber 95 o dhgiPlisten iR 2inLenssakiResaissal the

uniform direc 5 tion of bendlng orcoiling of the blister strip 2 it is easier to
bend or coil the blister strip 2 - i.e. the used part - as tightly and
cdm plac thyrdes gussibl eshicey ot ake tepirgcdigingechdmbereasi s miaimely di-
aQHe?B?&?eé%'}%ﬁ% @@Sﬁﬂe@ ﬂﬁ@@lﬂ?ﬁa%ﬁm&i@@lgll}yﬂ@w cRANEYINTh par-
force ed and.c uentl inhaler,1 is operate

G DR e S R o BT, MUy & Ao R SR By by tre
ham&s@muéawqoéeﬁlb@ﬁfm@?é difsosieadntetiions AR eTHBaIABRICY g

wawibt%ﬁe COR¥eYiRaldevice En@;smff@arﬁWQm@bypdnmnma@mon of the
pus

blls%er Sef”ps‘g’ r&%ng} (g%tﬁ'fs Igggl neI In par- ticular, the

or forwar exc uswely by the

The conveying device 7 is preferably arranged between the reservoir 5 and the
receiving device 9, particularly between the removal device and the receiving
chamber 10, i.e. after the emptying of the blister pockets 3.

The receiving chamber 10 is preferably separated from the reservoir 3, in this
embodiment by the continuous intermediate wall 11, in particular. In this way
it is possible to prevent or at least minimise any residual inhalation formula-
tion from falling out of the emptied and opened blister pockets 3 and accumu-
lating on the outside of the blister strip 2 in the region of the unused part, ie.
on blister pockets 3 which are still full. The separation of the receiving cham-
ber 10 prevents or at Jeast minimises possible contamination or incorrect dos-
ing caused by these residues.

A second embodiment of the proposed mhaler 1 will now be described in mo-
re detail with reference to Fig. 2, which corresponds at ieast substantially to
the diagram in Fig. 1. To avoid repetition, only the essential differences be-
tween the second embodiment and the first embodiment will be described
hereinafter. The remarks and explanations made in relation to the first em-
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1s conveying device 7. In particular, the inhaler 1 has only a single
conveying device 7. This results in a simple and hence inexpensive
construction of the inhaler 1 which comprises only a few components.
The conveying device 7 is preferably é:&%nged between the reservoir 5
and the 20 receiving device 9, particularly between the removal device
and the receiving chamber 10, i.e. after the emptying of the blister
e 5 corre~

PRGKEIS.R1 THE {SCRMISDAMBRIAD 43 RIE éﬂQ}XisﬁRﬁr

reservolr 5, in this_em ((Jément by the cont uous mtermegrat 11, i
paPREHIE I?Ftﬁm‘@we?g’m %@é@ﬂ)le to prevent or at least minimise any
resrdual inhalation fonnula tion from falling out of the emptied and opened

bisten PackeiRiS A0 HRUIRIRGHANENG QHtside ]%fcesli?%segﬁyépﬁ I8 con-

are still_full.

the region of th sed part, |.e. on_ blister pocket
TR S B BB R b8 %&@%%FL\ R 1P 2 15 coiled

rmnuimse}&qﬂ@ésmte thaterniraticn drainderddt.dos: 80impeesethbyconveying

thesa deSiduesrRaB8Cand SMBQSHPE H ofi HigaRT If’prpﬁﬁgc'l@hs%l?’nﬁ witl n@Wich is
be descrrbedrnc{no re detarl\ﬁrth refer nce to a% which cprresponds

aF%‘gPé{}Egé gﬁi;a{grnﬁgc ﬁrgrntin E@I@ avord1 [r%crfet‘tron only the

essential differences be 35 tween the second embodiment and the first

eﬂ@bﬁiﬂmﬂﬂd&ilmﬁtd@ﬁﬁﬁb%ef@ﬁﬁ@ﬁt%ﬂmé@mm&k& apceexplanatatiser 10

AP AR %tths 18k RPUMARNANY R PIESCHLIERIAN, . For
thUs 0 as

in ge y in a corre- spon I supplementary
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structed such that, by spring force, the used part of the blister strip 2 is

ggr;@% ;ﬁﬁﬂé&gg@@ﬂ%@ %1%&‘@&’1&5‘%9%‘%%@3@6 ﬁﬁragfggyrﬂeﬁrre 7 the
e ST o e e e i i PR 2 COECRIG e re

|ndﬂ:ieiergrbham:emtléhmumw@e@m@gr@mmhggmnqﬂe&e@e’ﬁhmgi@hﬁnﬂi@m“ 12.
1@{8%%@%@9%3/&%&%@%*1\%@@ enc af thevsed Rarhofdheibigter slits are

aiso possible.

According to a particularly preferred further feature the tensioning or pulling
force of the spring, i.e. the spring force, is sufficiently great to move the blis-
ter strip 2 forward and also to pull it out of the reservoir 5, i.e. depending on
the design to decoil it as well. In this case the conveying device 7 is preferably
constructed such that the blister strip 2 can be released stepwise and is pref-
erably advanced solely by the spring force to the next blister pocket 3. This
makes the operation and handling of the inhaler 1 particularly easy as the user
(not shown) then has only to operate a button (not shown) for release or un-
locking. This can ruie out, in particular, an incomplete advancing of the blister
strip 2 from one blister pocket 3 to the next blister pocket 3 caused by im-
proper actuation.

In the shown embodiment, however, the conveying device 7 is preferably
desigend such that an actuator element, in particular a hand lever 3, has to be
pivoted by a not shown user to stepwise rotate the drive wheel 8 further and,
thus move the blister strip 2 forward by one step. The drive wheel 8 or con-
veying device 7 is preferably provided with a freewheel and a respective rota-
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example, the spring 2 is hooked onto the end portion of the blister strip 2.
The further forward the blister strip 2 is moved by the conveying device 7,
the is longer becomes the (used) part of the blister strip 2 that extends
into the re- ceiving chamber 10 and is thén correspondingly coiled by the
clock spring 12. However, other design solutions which have the same or
similar results are also possible. 20 According to a particularly preferred

further feat tensioni ling f f the spring, i.e. the spri .
s B B R S S
piitisutastanly rasdvoifesined. seperntingornthdadsigveditgduiritdsy by in-

wednipltuseasadnscomiest ihe Kds prederahly constructed such
that the blister strip 2 can be released stepwise and is pref 25 erably

advanced solely by the spring force to the next blister pocket 3. This o
mbkéBe e spet smahoshmenindindBraka ihrpeirripestinby asyngddiional
uskrigeol $ifoneithieasbag: anhpticddstiater pbuitien {ndtirhaadi)iforal device 14
relPRRE AL 10SHIND L FIUS, 60 WA Quk jn Barticy L ap e
D R et
pARRetPRERUSEATBY iR HropEr BKERIAE I hRASHEWAT RS difeRprveying
halereicer,/the hermreyineg el earl dshpifeler dotyredesigenspsgehi that an
actuator element, in particular a hand lever 3, has to be pivoted by a not
shqwn user to stepwise rotate the drive wheel 8 fyrther and, 35 thus mave
ST B B ARG 5 DHE St e RRSE e BoP o SSegg) Tecuc-
dévieeot ispreqeuntdyspesvided thithiseiquwhebtlsnti siespegtive yothal the re-
tiionta spdbatthediiMavhes] this igkalable onlyHp ga dikrctamBAAdR more
pacr{'gicula(r; only in the desired steps by fro and back pivoting and also by in-
com%]g?etfro and back pivoting of the had lever 13. 5 In the second
embodiment the inhaler 1 comprises preferably an additional device 14
fopaaiepiessipgedimytiied disteidpocnalsidvithel addisomsledewitd fife conveying
?e"geivf:%‘}?"@{%ﬂﬂ@doﬂ?fRP‘iﬁ%QPﬁE%QH%h@%cﬁﬁb%%%%ﬁ%%‘l%fn' Ritied blister
pocket 3 takes place preferably directly after the onward movement of the
blister strip 2 by one step, i.e. to the next biister pocket 3. More preferably, the
additional device 14 is coupled with the actuating element of the conveying

device 7, namely in particular with the hand lever 13.

In the shown embodiment, the additional device 14 is formed by an extension
15 of the hand lever 13, which extension causes a compression of an emptied
blister pocket 3, when the hand lever 13 is completely pivoted, by clamping
the respective blister pocket 3 between the extension 15, which is provided
with a respective contact face, and a counter contact face stationary in the
shown embodiment. Due to the respective lever transmission a very effective
compressing of emptied blister pockets 3 can be achieved.Thus, the blister
strip 2 can be coiled in an essentially more compact manner by the receiving
device 9 — in the shown embodiment by the clock spring 12 — than with not
compressed blister pockets 3.

A cloud 17 in Figs. 1 and 2 schematically indicates how the inhalation formu-
lation could be delivered during inhalation or nebulisation by the inhaler 1.
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ing space 10. The compressing takes place in particular after the
conveying device 7 or the drive wheel 8 and before the receiving space
10. 10 The compressing of the emptied blister pockets 3 results in an
essential reduc- tion of the required sp k6 for the used part of the blister
strip 2, so that the re- ceiving space 3 and, thus, also the inhaler 1 can be
designed smaller or more compact. 15 Particularly preferably, the

djtional device 14 is coupled with the conveyi evice,7 ot foymed
A A RO RN g SR SRIBIRAY cor
plagRopEitdrably diFschy st eBmh0g NGy Eiserbalahen istapiipnls ex-
bycdied $tem tiee tedpectiextiilistar pocket 3 bMenepretdrablyother20hich is un-
additi vieg, 14 i ' ctuati lement. of
cg%vglér%g%é\ﬁ?e ! %ﬁr%%%ﬁlge\é%%%%%% Wﬂl%ﬁ)%flwn%ﬁén ‘TZ{)/I(cagr_f%P?gb Ilﬁ %%Wdered,
shm%ﬁabkydﬁv#féhti,l%daaé}ﬁaﬁgrraé%@wa@%%f«néawaﬁa‘@heﬁgmﬂmd or
1&xpkihel antdeveie i3 evelditly extensionrcaitsesrerordpre dsioatiohann during
e{HQtiiﬁgﬂ%%&lliﬁ%ogggket 3, when the hand lever 13 is completely
pivoted, by clamping the respective blister pocket 3 between the extension
15, which is provided with a respective contact face, and a counter
cohtattifabe dtarorary valtdeviisoh amizotiaselet: ietartssasgectivel © for

I%ﬁ@ﬁgﬂﬂﬁ@i@&%y@rgg@ffﬁﬁmng@%@[eﬁgngx@f@rwt'@wi%m for com-
ca

pockets.3 can be achieved.Thus, the blister 30 stri n be cailed in an
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shown embodiment by the clock spring 12 - than with not compressed

biistereackess deictoud lbingdrigss,| dnd 2sehsrmaticadbdingidates Tpvshown
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enboaiyeenit tih ¢hia hdisto p dokmufationideexo expel and nebulise the inhalation
formulation, in particular to form an inhalable mixture of inhalation formula-
tion and gas or air and thereby produce an aerosol cloud 17. However, other
design solutions are also possible here as well; in particular the inhalation
formulation can be conveyed out of an opened blister pocket 3 mitially along
a flow path — e.g. under the effect of gravity, vibration or the like — to then be
expelled and atomised by the pressurised gas.

Individual features and aspects of the embodiments and alternatives may be
combined with one another as desired or used in other inhalers 1.
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pelled from the respective blister pocket 3 by means of gas or air which is
un- der pressure. This is therefore an active inhaler 1; the preferably
powdered, 5 but possibly also liquid inhalation formulation is thus actively
nebulised or expelled and not deIivered%y an air current generated by
breathing in during the inhalation process. The inhaler 1 or removal
device 18 comprises for this purpose a device 19 for 10 providing
pressurised gas. This may be, for eﬁnﬂg, a gas store for com- pressed
and/or liquefied gas or a preferably A ﬁy operated air pump. The
removal device 18 comprises, for example, a feeding line 20, shown

schematically, for delivering the pressurised gas, particularly air, from the |
1S HETED (TG SEDEERIE ? e hoes RBcke i aton formlation
préssuiskbl e s§fohveyathiatp alblistef pbisket Boirketsi€ tosexpetamdining

nepidlisestheMbalafion o fuAaiosn; ém particular to form an inhalable
mixture of inhalation formula- tion and gas or air and thereby produce an

adsalgciotiony 2y ligwevere ¢hdordesigniselutionscang afshpbiisieteshere2),
as well; in particular the inhalation 20 formulation can be conveyed out of
aRBpBEcH b poekE Fasitndiy Kealy £miviagrtbehisterderaketeffbctand
of gravity, vibratian or,the like - to.then be expelled and atomised by the,
oA RIS O TAE PGPt AP B B eGP the
altsathives ehaheligBcompind patiionkadrotieh asedesiptiddblistdt ipockets
otfrer inhalers 1. 12 Claims: 1. Inhaler (1) for delivering a preferably

powdered inhalation formulation from a blister strip (2) with a plurality of
blidterpoakeseqdy each containing 5 one dose of the inhalable

formulation, having a conveying device (7) for stepwise advancing of the
bliSdr SifiF )Y N aungY g8 vide Erel epyeseinihgdieripeiiDipragisheonstructed
blisteh poekeis{3), tachdoanaifinonaceseivingisie vical (8wt R1Eeeaiving the re-
champgs GIY:Ieg0)yiIng the

2. Inhaler according to claim I, characterised in that the receiving chamber
1s i the form of a channel (14).

3. Inhaler according to claim 2, characterised in that the channel (14) has a
channel width which at least substantially corresponds to the radial thickness
of the used part.

4. Inhaler according to claim 2 or 3, characterised in that the chammel (14)
extends spirally or helically.

5. Inhaler according to one of the preceding claims, characterised in that the
conveying device (7) acts on the blister strip (2) between the receiving cham-
ber (10) and a reservoir (3) of the inhaler (1) for the as yet unused part of the
blister strip (2) comprising blister pockets (3) which have not yet been emp-
tied.

6. Inhaler according to one of the preceding claims, characterised in that the
conveying device (7) forms the sole drive for moving the blister strip (2).
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used part of the blister strip (2), particularly with the emptied blister
pockets (3), is characterised in that the conveying device (7) and/or
receiving device (9) arel/is constructed such that during the advancing
movement the used part is pushed intolthe re- ceiving chamber (10). 20 2.
Inhaler according to claim 1, characterised. in that the receiving chamber
is in the form of a channel (14). 3. Inhaler according to claim 2,
characterised in that the channel (14) has a 25 channel width which at
least substantially corresponds to the radial thickness of the used part. 4.

InhaleBetsrdig 1y ey rigesa dpisrserbris ceoy derrdraknlariagl faupulation
eftendsa dylically onripelizallyitBSplnhaley accbriding fodoaolheach of which
PERCRIING GRIMS COAASEIRET ‘ﬂ?ﬁk{ﬁ%ﬁf&{‘vey'”g device (7) acts on

the blister strip (2) between the receiving cham- ber (10) and a reservoir

(Daefitheainbalerh:faethe a9 yRiunUsREspaE RibR st SRk mip (2),

comprising blister pockets (3) which have not yet been emp- 35 tied. 6.

Iiteaterae cirding (tb8ohé )divthia grecedilly etajmisnghihrablevisepdoittat fe and
conveying device (7) forms the sole drive for moving the_ blister strip (2)..

PRV R ARSSTTRS I8 Ry WiBreraishy BrnveieredshnaltiBn receiving the
farsadlation off e dhtistersipn12) pdthi cubldralivithf blisten poeketi«(d) pockets
eagh of which contains one dose of the inhalable formulation, s having a
conveying device (7) for stepwise advancing of the blister strip (2), having

a dpvier (d8sdP)for individually emptying the blister pockets (3), and

that the receiving device (9) is constructed such that, by spring force, the used
part is coiled and/or pulied into the receiving chamber (10).

8. Inhaler according to claim 7, characterised in that the receiving device (9)
comprises a spring, particularly a clock spring (12).

9. Inhaler according to claim 8, characterised in that the spring is arranged in
the receiving chamber (10).

10. Inhaler according to claim & or 9, characterised in that the spring acts on
the free end of the used part.

11. Inhaler according to one of claims 7 to 10, characterised in that the con-
veying device {7} is constructed such that the blister strip (2) can be released
stepwise and preferably advanced stepwise solely by spring force,

12. Inhaier (1) for delivering a preferably powdered inhalation formulation
from a blister strip (2) with a plurality of blister pockets (3), each containing
one dose of the inhalable formulation, in particular according to one of the
preceding claims,

having a conveying device (7) for stepwise advancing of the blister strip (2),

having a device (18, 19) for individually emptying the blister pockets (3), and



30

35

40

10 having a receiving device (9) with a receiving chamber (10) for
receiving the used part of the blister strip (2), particularly with the emptied
blister pockets (3), characterised in 15 that the receiving device (9) is
constructed such that, by spring force, e used part is coiled and/or
pulled into the receiving chamber (10). 8. Inhaler according to claim 7,
characterised in that the receiving device (9) 20 comprises a spring,

particularly a clock Inhaler acc rdln o clai
e G e R R S e
Zﬁart)cmaié}eﬂaﬂtﬁndmglml@thbh%r}fﬁ)ckhwé&ﬂensed in that the spring
acts on the free end of the used part. 11. Inhaler according to one of
Pty is6ddMaracterised in that the con- veying device (7) is

con tr cte at the blister strl e reIe d.. 30 stepwise
%gtgr% e Y e T 05 i e e
h{}é?ﬁii@a%ﬁ@ﬁe@bly powdered inhalation formulatlon from a blister
strip (2) with a pIurallty of blister pockets (3), each containing one dose of

thﬁ%'n %‘Pé Ei%rcfg %"3 ﬁﬁt'%la&z’é‘é%egp(??% 191”&9111?@ a% itional devzce

preceding alms g a conveylhg or st awse aavancin

tHd blidt léi“@t’rrb ?QSHPATBSEH%H@{ Saelicd bi@tqrgy%kma. a4k 91‘&%91@@@@%
theddistanpbeketse{8)nandtariddadvihg a receiving device (9) for receiving
the used part of the blister strip (2) particularly with the emptied blister

p arac rlsedl 5th the i comprises.an addition
3@ eif&%ﬂf&%éﬁg%gm ai'b te??b% gqgs(% that the agdmonal

device {14) and the conveying devwe (7) are operable by means of a common
actuating element, in particular by pivoting a hand lever (13), preferably one
after the other or simulianeously, preferably wherein the additional decive
(14) is formed by or integrated into the conveying device (7).

15. Inhaler (1) for delivering a preferably powdered inhalation formulation
from a blister strip (2) with a plurality of blister pockets (3), each containing
one dose of the inhalable formulation, in particular according to one of the
preceding claims,

having a conveying device (7} for stepwise advancing of the biister strip (2),
having a device (18, 19) for individually emptying the blister pockets (3}, and

having a receiving device (9} for receiving the used part of the blister strip (2)
particularly with the emptied blister pockets (3},

characterised in

that the receiving device (9) 1s constructed such that the used part is coiled or
bent in the same direction in which the as yet unused part of the blister sirip
{2) comprising as yet unemptied blister pockets (3) is coiled or bent within the
inhaler (1).

16. Inhaler according to claim 15, characterised in that the winding plane of
the unused part and the winding plane of the used part are in the same plane.
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13. Inhaler according to claim 12, characterised in that the additional
device 10 (14) allows a compression of emptied blister pockets (3) before
the respective receipt in the receiving gamber (10). 1.4. Inhaler
according to claim 12 or 13, characterlg d in that the additional device
(14) and the conveying device (7) are operable by means of a common
15 actuating element, in particular by pivoting a hand lever (1.3),

pi9feiﬁ9%1§er‘§ﬁ/8e8% 8”8%[& Smﬂﬁﬂanaec?é’ﬁB’ cfPiﬁf Aply el ﬂ%@ane of

addltlona is ormed lnte rate nto € conveyin
(F)S PEURHHMBRI( FieA H@%@ Sthifls BRI FRBRAABAYVS the ofher.

formulation 20 from a blister strip (2) with a plurality of blister pockets (3),

epgh Eﬂﬁﬂ%if“(‘g Phe @&ﬁ%ﬁhmz‘gﬁf@i‘é@& forpylaLnn ‘i”ﬂ%ﬁtéﬁﬁﬂa’fonnulanon

accordin one of t edin aving a conv )éé‘lg devic
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irmmaUallymymgﬂﬁeebn&@abth@tm@aimm ihgwvirticalrecaivinging to one

dgyige @k&@ﬂ[ geaiyingdhe used part of the blister strip (2) 30 particularly
with the emptied blister pockets (3), characterised in that the receiving

deaicag 9) isseonstrStetbstichahattheusetdates gaie@ pritelistdcheockets
w%mpﬂggéqlw E@@rﬁ&ﬁ(ﬁﬁ Wpused part of the blister strip 35 (2)

comprising as yet uriemptied blister pockets (3) is coiled or bent within the

inhaleig(1)cdvénhaledadeodingiosthain ko ehatecieisatddnthedtbeip (2),
winding plane of the unused part and the winding plane of the used part
arevmipe Sameqi{dfel4pion mdividahbjeemguprdinthtobdisien psgkets (3), and
characterised in that the winding plane of the unused part and the

WHIRG BIAREEBAME HEEAHER T8 8 Hs60RsecbiBper B (hAaidices) Yine the

delivérpgtaopréferablyqovideréd inhalatitaiformwititation darfpordablbiisterpockets
S‘@? (2) with a plurality of blister pockets (3), each of which

characterised in

that the receiving chamber (10) is separated from the reservoir (5).

19. Inhaler according to one of the preceding claims, characterised in that the
inhaler (1) is constructed to be portable.

20. Inhaler according to one of the preceding claims, characterised i that the
device (18, 19), particularly an air pump, is constructed for individually emp-
tying the blister pockets (3} in order to deliver the respective dose by means of
pressurised gas, especially compressed air.

21. Inhaler according to one of the preceding claims, characterised in that the
blister pockets (3) can be opened individually one after the other from the out-
side, in particular so that, by breathing in while inhaling, an air current (L) of
ambient air can be sucked in s0 as to deliver the respective dose with the am-
bient air as an aerosol cloud (17).

22, Inhaler according 1o one of the preceding claims, characterised in that the
inhaler (1) is designed to accommodate a finite blister strip (2).



contains one dose of the inhalable formulation, in particular according to
one of the preceding claims, - having a reservoir (5) for the as yet unused
blister strip (2) with blister pockets 10 (3) which have not yet been
emptied, having a conveying device (7)!for stepwise advancing of the
blister strip (2), having a device (18, 19) for individually emptying the
blister pockets (3), and 15 having a receiving device (9) with a receiving
chamber (10) for receiving the used part of the blister strip (2) particularly
with the emptied blister pockets (3), 20 characterised in that the receiving
chRamBbshgl®) dssegmattd drenoflibagseredim® lddninkkhlencecording that the
onReFdhmpreselingrslaims cehaadsieeddinhat theosninhalek(bhis
constructed to be portable. 20. Inhaler according to one of the preceding
claims, characterised in that the device (18, 19), particularly an air pump,
is constructed for individually emp- tying the blister pockets (3) in order to
deliver the respective dose by means of 30 pressurised gas, especially
compressed air. 21. Inhaler according to one of the preceding claims,
characterised in that the blister pockets (3) can be opened individually
one after the other from the out- side, in particular so that, by breathing in
while inhaling, an air current (L) of 35 ambient air can be sucked in so as
to deliver the respective dose with the am- bient air as an aerosol cloud
(17). 22. Inhaler according to one of the preceding claims, characterised in
that the inhaler (1) is designed to accommodate a finite blister strip (2). -
16 23. Inhaler according to one of the preceding claims, characterised in
that the conveying device (7) deflects the blister strip (2) through at most
900.



