DESCRI PTION Title of Invention: POADER | NHALER Techni cal Field 5[ 0001]
~The present invention relates to a powder inhaler capabl e of adm nistering
a powder nedi canent to a patient. Background Art 10[ 0002] One
exanple of this type of powder inhaler is disclosed in PTL 1. The powder
inhaler is so structured that a patient may inhale the stored powder
medi canent t hrough a nout hpi ece. Speﬁgéﬁfﬁ ONWnen the patient depresses
the operation button 15 of the inhaler, a netered dose powder nedi canent is
di sposed t dritbeei nhallatvieon iposi tH@MHERNOYHARERhi s conditi on, the patient
can take the netered dose of powder nedicanment by inhaling air while
hol di ng t he nout hpi ece with his/her nouth. 20 G tation List Patent
Literature TOORB}1cRPTLFie1WO 2008/ 1744 25 Summary of | nvention Techni cal
Probl em [00?4
5 0001]
The present invention relates to a powder inhaler

capable of administering a powder medicament to a patient.

Background Art
10 [0002]

One example of this type of powder inhaler is disclosed
in PTL 1. The powder inhaler is so structured that a patient
may inhale the stored powder medicament through a mouthpiece.
Specifically, when the patient depresses the operation button

15 of the inhaler, a metered dose powder medicament is disposed
to the inhalation position, and, in this condition, the patient
can take the metered dose of powder medicament by inhaling air

while holding the mouthpiece with his/her mouth.

20 Citation List
Patent Literature
[0003]
PTL 1: WO 2008/1744

25  Summary of Invention
Technical Problem
[0004]
The powder medicament administered using the
above-mentioned powder inhaler has poor fluidity or is easily
30 solidified. Therefore, it has to be shaken before use, a
troublesome operation for the patient.
[0005]
An object of the present invention is to solve the above
problem, and to provide a powder inhaler that is highly

35 convenient and operable in an efficient manner, without



The powder nedi canent adm ni stered using the above-nenti oned powder

i nhal er has poor fluidity or is easily 30 solidified. Therefore, it has to
be shaken before use, a troubl esone operation for the patient. [0005] An
obj ect of the present invention is to solve the above problem and to
provi de a powder inhaler that is highly 35 convenient and operable in an
efficient manner .mﬁthou%. regu%r&ng shaki ng before use. Solution to

Probl em [ 00G&] " The ] 82108 SFTPKE pSWder inhal er of the present 5

i nvention i ssawsdlote dthepabovenpr obl em The powder inhaler includes a
housi ng havin adm ssion port; a storage nenber provided in the housing
for storindcﬁﬂﬁgﬂder nmedi canent; and a nedi canent -delivery nenber provided
in the housing. The mrgi spqeptidel bYeryenphiele COMHAEES @t tRasyr&fent
concave 10 portion for receiving a predeterm ned amount of powder

medi canBnt ingritelonthe &p Feh%t bhe 2BA¥SVBTRBrLENon F8ecBpYBPE bRRE&RIng,
relative tqhe;$49rA90 JBIMEha v ALG8I YRl RO it d ;N aBic6R alRensapsave
portion receives a predeterm ned anobunt of powder nedi cament fromthe
storage mefFErvided Hn ihdmadtaesbRg150poster6RTi A RAVERTt Redpermept; and
medi canent Cagl bl edet GRYGNhe A0 S5 i POIA - clbeBousay | hal er
further conprises a stirring nenber provided in the storage nenber for
stirring thegoveennedetamenty seobed ovnhe sstdraigel eapbepneandnaave
operati,gn hutton preyid Lot ousl heij 98ﬁpl o] jng 20
betmee%8th@qgﬁ%?glg%5s?gfggvgﬁg %eﬁ%éﬁéﬁ?%ﬁéﬁ%@%ﬁ? |I§ft%8w§%%ration
but t on r ecinrdicadresn betwisere thehenatilada posinte onnandet her depn essedpable

posi ti on, Qﬂgtc%ncave Q?r%Lon %nighe qedgc%pgng-dgliV§£%mg§g99r ggy§§ofrom
the recei viHy "A& i oh L8 tHE T ARAIREI SR 255 EBRT and e StitS PRg* refber

operates. in which the concave portion receives a predetermined amount

of powder medicament from the storage member, and an inhalation

15 position in which the powder medicament can be inhaled through
the admission port. The powder inhaler further comprises a
stirring member provided in the storage member for stirring the
powder medicament stored in the storage member; and an operation
button provided in the housing and being capable of moving

20 between the initial position and depressed position. While the
operation button reciprocates between the initial position and
the depressed position, the concave portion in the
medicament-delivery member moves from the receiving position
to the inhalation position and the stirring member operates.

25  [0007]

In the powder inhaler having such a structure, the
housing is provided with a stirring member for stirring the
powder medicament, and an operation button that can relatively
transfer the medicament to the location where the patient can

30 inhale the medicament. The powder inhaler is so structured
that the stirring member is concurrently operated when the
operation button is depressed and returns to the initial
position. This structure allows the stored medicament to be
stirred before inhalation, preventing the medicament form being

35 coagulated. As a result, an accurate amount of the medicament



25[ 0007] In the powder inhaler having such a structure, the
housing is provided with a stirring nenber for stirring the powder

medi canent, and an operation button that can relatively transfer the

medi cament to the | ocation where the patient can 30 inhale the nedi cament.
The powder inhaler is so structured that the stirring nenber is
concurrently operated when the operation button is_depressed.an t s to
t he initiafxﬁbgr?i%ﬁﬁr%¢n%ns? Tc %?%a%fl%%g£%ﬁg’S?Bgegﬁﬁeg?géﬁgﬂFﬁﬁogég
stirred befiay eré nhabayi dacapeeavent ithg time atedi icangmnb s f of om bei Tige 35

coagul at ed. .a result, an accurate apount of.the nedicanen can be
stored in fHRELOHRENE HBHEVERY BRT ?ﬁelﬁmRﬁYébﬁﬁnrﬁﬁﬁF{ﬁfr' %Qﬁl§9P68g?ed
at the inhajlatpon. posi biceR.r ¥hedpedi Canentridehbve cymapbele 1iisrJovabhber
relative to the storage nmenber. In other words, either the

medi canBnt -deltifed O ABABEICBPBF MAvePstior Ry HERBEr dthy OPhE 37 41 ePREAY Cas

long as the,concaye-pRrLbHoR 6aRyRYe thl Weelk e d 6664 Vi Dgnpesbt tea and the
i nhal ation position during this relative novenent, [0008] The operation
button may b atautenredsasipal Wring $pdd fie@ Ve tReVSEERE ng menber
rotates mheﬂﬁiyg]operation button is shifted fromthe initial position to
the depressed position, and the concave portion of the nedi canent-delivery
menber noves from t Hehe ecprévahgopobiticon mavt fe isthaleltyosd posipe bevw when

the operatiQn button.is shifted. t r 5 itian
initiaﬁbpogﬁF?%h£l%%%%§alF%ésg?ﬁgggggiggﬁgﬁg ?%ﬁgge#iyg ibgbgrgbgg%ggon
transferreduttdme s ndlal &it édnfposi theninandafthprefibienbltockhgedeausedey

t he medi canent, can be_reli.abl revented, .1t | | so ssible.t age] a
structure ﬁﬁ%?%?ho?hea%$i???n%oﬁ%%%%rp%ﬁg%a egf ?%ep$§§é?% Fgﬁ—ggig?ﬁg¥
subsequent inisé epnoaéker rbhe tiedirearEnting gdsceton ntd hehenhahal adbhon
position . [0009 In the inhaler,, B there are_several nethods to
di schar ge tﬁ%sjpii'}e%twé’rerﬁ hB8 Wt Ut gﬁg&ioélahﬁ JffrtoerﬂeF%msttkber‘ q58TFERBEr .
One exagpl dder eof 46 tesarbech below t iSpeci fircial lay,1 cars 2heexbatishmpart
for discharging the powder nedicanent is forned in the storage nenber, and
the regi on ThEPIHH A OFd TShE SV BIPOraR e%ﬁe?ﬁé’ﬁ@ﬁﬁﬁ%ﬁ%ﬁt%éhFW@F§lﬁ§wber

is formed s;h@$HG LM blbe @dradshspary athd Redreeeievitngaasd ktb0Aably
this structure, while the concave portion noves relatively fromthe 30

recei ving gostTeRhcde the dhirdlisR ROP PR ith SEHE Y fnéf TGt ISt WPRES LD
exhaust pord, & emaves i R-RBWEEs, 8BS €8BI ptBgk ravardd evs fHoOBuLBRGeACAVE
portlogb [qgig;,aftertjnamedicamentjjsplacedjjltheinhalationposition.
[0009]
In the inhaler, there are several methods to discharge
the predetermined amount of medicament from the storage member.
One example thereof is described below. Specifically, an
25 exhaust port for discharging the powder medicament is formed
in the storage member, and the region including the concave
portion of the medicament-delivery member is formed so as to
cover the exhaust port at the receiving position. 1In this
structure, while the concave portion moves relatively from the
30 receiving position to the inhalation position, the inner wall
of the exhaust port removes the powder medicament that overflows
from the concave portion.
[0010]

In this structure, the powder medicament that

35 overflows from the concave portion is removed; therefore, the



In this structure, the powder nedi canment that 35 overflows fromthe concave
portion is renoved; therefore, the concave portion accomobdates only the
pr edet er mi ned anount of medi canment. Because the thus-stored nedicanent is
shifted to the inhalation position, the accurately measured anount of the
medi canment can be taken at every dosage. 5[ 0011] In this case, a

protrusion projecting toward the exhaust rt_.can _be, provided. aon
nedi canent -(g?ﬂ(lr‘?/‘é(? W (%étnb%rf‘ 3%c%?$%§ﬁl%m% Rk 08 Contale fa Itillt;%nolfn
the rotati oredli¢eeshon. Tddsuss riied wrensd d omsed heediradmast ars tsh ifiell the 10
medi cament stored in the exhaust port in the rotation di

ethgd?ﬁ E

&
ALLTT but abl e 6 e AohaERe 0 a SHEAE Sadl TOBr i RENBEr S b0k FUB 1o

the storaged@ibahenthisnabbows Keor Laswstpragea@d. the medi canent in the
concave portion. There is no limtation to the shape and the nunber of the

protrusPon. [HOELN5 exanpl e, the protrusion may be formed of at |east one

cubical protrusion pjgceni§0032L, a protrusibif pidydddnGerbRE rIByhé ake
various forms. For exanple, the stirring nenber may be forned of a

rotational eHafwsREardcanpbarrfevyded ¢mpdle BedicaaeatyedxiteEidi R§™PEEM
the rotatianal_s I [0S el Jpvper 5%%% ] by
t he rotatigﬁgé? %ﬁ%é?ﬂpgf%gksF%%%Of'ebsﬁ £oaoeh Eﬁgr?StQ£§8H d of

en the 'stirring menp is forme
the rotati chiate@5ishaf tTlahel st phataket globwsnpbEl protradiian Eoertehdihg

fromt rotational shaft, it i r rahl I 0
inpellgﬁs OV l??@?%ﬁE&éﬁ#ﬁ%l@&?%%?%%%ﬁ%ﬁbg?%pﬁkégéiﬁgﬁg%nﬁgfggg$k?goﬁékes
t he i npel | extst mvet &lnl &he vihel novgmehtt b thehaesti cporn tsadlhate thaepowder

medi canent ¢ be | ead to the exhaust .30 port .y the i | | ers. i.s_all ows
t he powder Ineg]g‘?t&hﬁ%nttottc}moes U T DI TSP i ethiuié/ntaolr]I Wesng%r{cae\?esyp%—r@ﬂrg “of

t he medi carenttidel mveiyamenberin the raeren pangeowf tTestepesless maybe
Wi thin that. corresponding to the exhaust port. Alternativel the inpellers
may pass OV%V“%?%ﬁé?ﬂaﬁggjﬁb A the number'oéagke proe@u51on. rTB‘or

15 example, the protrusion may be formed of at least one cubical
protrusion piece.
[0012]
The stirring member may take various forms. For
example, the stirring member may be formed of a rotational shaft
20 and a plurality of impellers radially extending from the
rotational shaft. In this case, the powder medicament can be
mixed by the rotation of the impellers.
[0013]
When the stirring member is formed of the rotational
25 shaft and a plurality of impellers radially extending from the
rotational shaft, it is preferable that at least one of the
impellers move in the region corresponding to the exhaust port.
This makes the impellers move in the vicinity of the exhaust
port so that the powder medicament can be lead to the exhaust
30 port by the impellers. This allows the powder medicament to
be reliably supplied into the concave portion of the
medicament-delivery member. The movement range of the
impellers may be within that corresponding to the exhaust port.
Alternatively,theimpellersmaypassovertheexhaustportfrom

35 outside the region corresponding to the exhaust port.



35 outside the region corresponding to the exhaust port. [0014]

The nedi canent -del i very nenber can nove relative to the storage nenber
usi ng various nechanisns. For exanple, it is possible to structure the

medi canment - del i very nmenber to nove 5 between the receiving position and the
i nhal ation position while reciprocating relative to the storage nenber. In
this case, hgﬁHgﬁdicanent-delivery menber can rotate while naintaining the
reciprocatﬂ enent. Alternatively, the nedi canent-delivery nmenber may
be structured so as THe Mae ddnbet weebitvbeyr eesbeirngaposbtreoneantitheto

i nhal ation position while rotati,ng in ane direﬁ%€an relatjve to the stgrage

menber . | n Hhf $TEISIS MEMRE L O & A3 F6+ MEL B 1y B EFRERvE *

portions and pakeibhe feditcarenirdehicvesyi ferbar -aeYe vier themBeraet hoef rom
the receiving position to the inhalation 15 position. |If the protrusion is
provi defl o qtesRdiRaAnERES 48 NI PP SEAEr 2he 1 ot dht @AnPBR ST gned

to be retragted saihatothei REOLEYSEQRdOBS tRAt sikBiatker@mMdh the tRRST
wal | of the exhaust port, the storage nenber, or other nenbers.

20Advant agewuss Ef e tsedt caneaiiriden ggpspmember can rqpetereBéhst invention
can omt t %'%F@A%r?ﬂngpw%ét kQBiE‘%o'c%CE%% LR D afkage 1afe the ponder +he

medi cament beéfore inhal atron, thus inproving its operability. 25 Brief
Descri pti omesfi @rmeevingde 0026y member may be [Rigucjreggsolapsta move

DerSPCShL 5, RALTENE N0 80U VIR B5PLA0 ds} e L g e ot
vi ew of t hevHiovalet tiathaleed nodn&idy réletwiem riefie tdae £ Upesddrage member.
[Fio- 31 Fig 818 8.60059:596! L0l pieW Pledid-a L1 akeN: 8089 LhgcLige
portions and make the medicament-delivery member move in the
direction from the receiving position to the inhalation
15 position. If the protrusion is provided on the
medicament-delivery member, the protrusion can be designed to
be retracted so that the protrusion does not interfere with the
inner wall of the exhaust port, the storage member, or other
members.
20 Advantageous Effects of Invention
[0015]

The present invention can omit the shaking operation
to loosen the blockage of the powder medicament before
inhalation, thus improving its operability.

25
Brief Description of Drawings
[0016]

[Fig. 1] Fig. 1 is a perspective view showing a powder

inhaler according to the first embodiment of the present
30 invention.

[Fig. 2] Fig. 2 1is a pérspective view of the powder

inhaler of Fig. 1 when the cap is opened.

[Fig. 3] Fig. 3 is a cross-sectional view of Fig. 1

taken along the line A-A.



[Fig. 4] Fig. 4 is a partial perspective view of the powder inhaler
according to the first enbodi nent of the present invention.

[Fig. 5] Fig. 5is a plan view of Fig. 4 and an 5 explanatory view of its
operation. [Fig. 6] Fig. 6 is a side elevational view of Fig. 4
illustrating the internal structure of the housing. [Fig 7]

Fig. 7 is a partial cutaway. perspective view.of the storage

according to the fi rg}fl‘énb%h l‘ﬁje%t Lgflst e P16 "pres &5 SEREntY %Vlew of the
[Fig. 8] Fighwdel S.rihdldt ia@dlcortianpy opeh s Factstvenpbewnehtt be wiopagsemenber
according to the first enbodi nent of the present invention.

[Fig. 9] Fil?ven{&0R-perspective view of the storage 15 nember according to
the first enbodi nent pg[?th(g 1Present si nend i gan view of Frlik.g.4 aFhg. 10
is a perspective view of the storage nmenber according to the first

enbodi mént ©fpt#eaheeyert eWneéntliten OLZO[FI PN 11] Fig. 11 is a parti al
cutaway perspective t’i"f?rj]‘/ 01 Lhg, StOrage, mEker 1%%1‘8&91 t\ﬂévh%ff 'F&%t

enbodi mrent of the present |nven I on. [ F 12] Fig. 12 is a
pl an vi ew oﬁllm@tsabiagethenbaﬂemlnﬁdimmme d@fltﬂ@@yh@r‘e%eg according to
the first 25 enbodi r S vent Fi
13 is a sectional :Tﬁﬂg Q% '?hjggfﬁ1 gv% %Jﬁ%uta acyaﬁgr?tSpaeE:d?orgg’%w J
the first embadierentorefgd h&nmee:sant:omnl\lelrgt tonthfH grs i 4mboadimddt iof ahpl an
vi ew of, the rec ocal g .rotation nechani smseen from bel ow t he

medi cart@nt %?? y HERB&FCecording to the first enbodi ment of the present
invention. [Fig. 15][Fig. db Hisy.aB exp amttoryl \duewwafy phespective view

of the storage member according to the first embodiment of the
present invention.

[Fig. 9] Fig. 9 is a perspective view of the storage

fum—y
Gt

member according to the first embodiment of the present

invention.

[Fig. 10] Fig. 10 is a perspective view of the storage
member according to the first embodiment of the present
invention.

20 [Fig.ll]Fig.11iszapartialcutawayperspectiveview
of the storage member according to the first embodiment of the
present invention.

[Fig. 12] Fig. 12 is a plan view of the storage member
and medicament-delivery member according to the first

25 embodiment of the present invention.

[Fig. 13] Fig. 13 is a sectional view imagining the
flow of the medicament according to the first embodiment of the
present invention.

[Fig. 14] Fig. 14 is a plan view of the reciprocal

30 rotation mechanism seen from below the medicament-delivery

member according to the first embodiment of the present

invention.

[Fig. 15] Fig. 15 is an explanatory view of the
reciprocal rotation of the medicament-delivery member

35 according to the first embodiment of the present invention.



reci procal rotation of the nedi canent-delivery nenber 35 according to the
first enbodi mnent of the present invention. [Fig. 16] Fig. 16
is an explanatory view of the reciprocal rotation of the

medi canment - del i very nenber according to the first enbodi nent of the present
invention. [Fig. 17] Fig. 17 is an explanatory view of the 5 reciprocal

rotation of the nedl nent ery nber accord to the first
enbodi ment of the pr %%t ]gﬁ }%h +Soan Rig% E%TYFVleW %stge

perspecﬂ\uké@£WWSB@MAnQO&@iﬂdﬂwﬂoStruﬁburamﬁquM@hﬂ d@hﬁﬁeryacmemﬂbmg to
t he second enbodi pent of&}l8 fprese i nvention.
f

Fi g. . a
per spect i véa%‘%b]f%ﬂ%@] iPe thé p@\ﬂﬁ’éﬁdﬁ%q ecf‘f RS 5116 §entlon
[Fig. 20] Fig. 20 is pl@arUqu py?awaw PES SPRCtd M1 ¥h £¥6 BF Rﬁ@wﬁhﬂﬂagﬁe
menber shown in Fig. .. 21 is a plan view of Fig.

15[ Fi g. 522]r€r-wgpr<2<2a#s &0 ﬁié% evof EP§. Fedimmentajerigerya iﬂ%maer

perspective, MioWiPhgFLe- tBE. fhikisd AHodiinen 24 f St ROObPEE RE alnYEgW: SROW Ng
the inner structure of the powder inhaler according to the second

enbodi ment of the pre8eant 1hVehigonl820f FrgPepsPeFLgve25ipy ahovdBIvEBR of

Fig. 24 inner structure of powder inhaler according to the second

embodiment of the present invention.
10 [Fig. 19] Fig. 19 is a perspective exploded view of
the powder inhaler shown in Fig. 18.

[Fig. 20] Fig. 20 is a partial cutaway perspective view
of the storage member shown in Fig. 18. |

[Fig. 21] Fig. 21 is a plan view of Fig. 20.

15 [Fig. 221 Fig. 22 is a side view of Fig. 21.

[Fig. 23] Fig. 23 is a perspective view of Fig. 21.

[Fig.24]Fig.24isanotherplanviewshowingtheinner
structure of the powder inhaler according to the second
embodiment of the present invention.

20 [Fig. 25] Fig. 25 is a side view of Fig. 24.

[Fig. 26] Fig. 26 is another plan view showing the inner
structure of the powder inhaler according to the second
embodiment of the present invention.

[Fig. 27] Fig. 27 is a side view of Fig. 26.

25
Description of Embodiments
[0017]
(First Embodiment)
First embodiment of the powder inhaler of the present
30 invention is explained below with reference to the drawings.
Fig. 1 is a perspective view of the powder inhaler. Fig. 2 is
a perspective view illuétrating the powder inhaler of Fig. 1
when the cap is opened.
[0018]
35 As shown in Figs. 1 and 2, the powder inhaler of the



[Fig. 26] Fig. 26 is another plan view showi ng the inner structure of the
powder inhaler according to the second enbodi nent of the present invention.
[Fig. 27] Fig. 27 is a side view of Fig. 26. 25 Description of Enbodinents
[0017] (First Enbodinent) First enbodi ment of the powder inhaler of the
present 30 invention is explained below with ref er ence to the draw ngs.

Fig. 1is a ers ectlve Vi ew. 0 i nhal erspective
Vi ew i |1 ust?atTn tﬁ%b%\m&PH ﬁﬁa:}g)rrpme\fl&jlfnto V\}h %CE%Bg}llarBeneg
[0018] 35Aspstwwnel spkpgs. shaghrd @rdﬁmﬁqﬁwwkﬂhlah6¢651ﬂ§ nhﬁapﬁeseat

enmbodinment is forped intQ a thin rect n ar. parall el d ded
with a housr‘i‘%ﬁtl'iph%}?néaamf‘rﬁﬁtlﬁ& 80& ?ag% 8¢ Eﬁ‘epS °% peta % 898 reg Id :

transparentc£3p 2068¥ehignghé ey vaiiviege . 11Th$h@a§@pl§ plsr@e@tredatekzat ive
5 to thé housi ng 1. SpeC|f|caIIy, t he cas 2 is pivoted between the initial

posi ti of wHe? ditif thriEpd 2L covartec e hpiseean ad sshawrties BR§WeED and

the inhal ation posiiion,yberebn t«h@rer%t habees 1% b%v%&%o%@l@ asushpwackn
Fig. 2, so that a patient can hold it /p nouth. In the housing 1,

an operati ohl B® ldorien 13 Fsgpr bvi ded ﬁfﬁe tlﬁvélqd@rttwh Riteirel o vered@ i £het he
cap 2. [OOJII%%uthpll_%ce 11 1 gwseécﬂ"aals WA Yhep? tﬁ" Sscpoé’}g?{ d BQ@E@Et' S

expl ai ned bel ow. e suction annel the powder nedi canent 157 1s
expl ai ned wiamh hodfderigneathoh 6 ghe8. mdith. 3 Ers thechousisecti gmalreiraWwiraken

al ong %e lk')l?tetonAB 1% F'r%v:L]decl 991 Qlle portion where covered with the cap

2.
[0019]

The internal structure of this powder inhaler is

explained below. The suction channel of the powder medicament

15 is explained with reference to Fig. 3. Fig. 3 is a
cross-sectional view taken along the line A-A in Fig. 1.
[0020]

As shown in the figures, in this powder inhaler, a

powder medicament is stored in a circular cup-like storage
20 member 4 provided in a housing 1. The powder medicament is
discharged from an exhaust port 41 (see Figs. 7 to 11) that is
formed in the bottom of the storage member 4, and then
transferred to an inhalation position by a medicament-delivery
member 5 that is provided below the exhaust port 41. The
25 inhalation position locates in a flow channel S in the housing
1 that communicably opens to the mouthpiece 11. 1In this
structure,.when the patient breaths in while holding the
mouthpiece 11 with his/her mouth, the powder medicament passes
through the flow channel S and then is inhaled by the patient.
30 [0021]

The structures of the storage member 4 and the
medicament-delivery member 5 are explained below with reference
to Figs. 4 to 6. Fig. 4 is a partial perspective view of the
powder inhaler. Fig. 5(a) is a plan view of Fig. 4, and Figs.

35 5(b) to5(e) illustrate the operation thereof. Fig. 6 is a side



As shown in the figures, in this powder inhaler, a powder nedi canent is
stored in a circular cup-like storage 20 nenber 4 provided in a housing 1.
The powder nedi canent is discharged froman exhaust port 41 (see Figs. 7 to
11) that is formed in the bottom of the storage nmenber 4, and then
transferred to an inhalation position by a nedi cament-delivery nenber 5
that is provi ded bel ow t he e ust ar.t 4 The 25 .inhalatio sition

| ocat es in%%?Y%ﬁ&%%%ﬁ%éV”é %He ﬁ&&é%ﬁ;%?%%%%ééﬁhﬁﬁﬁﬁéa q'ggpe%%u¥o t he
nout hpiece dlid. tHha& m@uglﬁgtucture, when the patient breaths in while holding
t he nmout hpi ece 11 with his/her nouth, the powder nedi canent passes through
the flow chidttet! s and then is inhal ed by the patient. 30[0021]

The structures of thes stRnagenerber 4 tand, tiee Edi canentstdeldivey yempaber 5
are expl ained below with reference to Figs. 4 to 6. Fig. 4 is a partjal

per specPi ve/ \Hsewo&atta@E/bd\w@rrqerﬁﬁélneitheFPEOVS(“&fPl@lé*e& EhOFeeR BENRTE. 4,
and Figs. 3§ 5¢(h@ sttqﬁ(ﬁ%gFlr&éMéf aje; the pperatkgp thereohg Ehe. pbuwhisra

side elevational view of lustrating the internal Structure of the
housi ng. [ GoXPjcserhowlig slilg:srlmg rerden Heleipewl biedtiith ig aembbars 7

| s rotatably, Jisert el Aie, aagg%e%x% 3N SLOLAHE: REDRSe dncThEoSLELT I NG

menber 7 i S a nmeans medi canent he stirring
7 is providegnwt H ,apndnaulcdratf ramel Bhafdt d€abhgt elrfgagé@tlalbhyhéwported

CIrcunfﬁ;egﬁgpon%%%glgéora ethe ?%tom 8 dtﬁﬁogﬁgkgggabﬁﬁgg t 72w£Q§é

r ot at af} he cent er ~of e’s oré & renb er 4,
wher ei n t hese: sorRPaEeNticn By ereoonenéededot@@ca}tmbheerbgyff@ur stuckwllke

i npel lers 73. [ I s73ra|all fromt tatlo |
shaft 72 to”‘f?eeﬁjg% (ﬁ%d%? & e aeﬂ]ferra%reﬁ Asdear € h‘ ohithe
peri pheral sdufwecensf gh@fanmglab fﬁéa@enﬂéc?.éd 80 that ahhalatru Iflrlamg meober

7 rotates when the operation b t on s depres The erati.on button 3
i s expl ai nét e Tdéfat PTBEARE T ?§]rl? @Se?&?%&ﬁebﬁ?ttokhgi?qnéﬂfa& Fnto

a stickslike, so that the stlrrlng member 7 rotates when the operation
button 3 is depressed. The operation button 3 is explained in
detail below.

[0023]
The operation button 3 is formed into a stick-like
20 shape, energized with the spring (not shown) disposed in the
housing 1, and a portion of the operation button 3 protrudes
from the side surface of the mouthpiece 11 by the spring. The
operation button 3 is provided with a rack 31 in the portion
located in the housing 1, wherein the rack 31 meshes witha first
25 gear 32. A second gear 33 is rotatably provided coaxially with
the first gear 32, and the second gear 33 meshes with the gear
of the annular frame 71. To be more specific, as shown in Fig.
6, the first gear 32 is formed of a gearing member 321, which
meshes with the rack 31 of the operation button 3, and a circular
30 engaging part 322, which coaxially connects to the gearing
member 321 and meshes with the second gear 33. As shown in Fig.
5(a), the engaging part 322 has two engagement pieces 3221
placed opposing each other on the outer periphery. The
engagement éieces 3221 can elastically deform and project in

35 the radial direction. The second gear 33 is provided with two



20 shape, energized with the spring (not shown) disposed in the housing 1,
and a portion of the operation button 3 protrudes fromthe side surface of
t he nout hpi ece 11 by the spring. The operation button 3 is provided with a
rack 31 in the portion located in the housing 1, wherein the rack 31 neshes
with a first 25 gear 32. A second gear 33 is rotatably provided coaxially
with the first_gear 3 and the second r. .33, meshes with th ear.of  the
annul ar fraUr‘Fblff%?m#% %den?ﬁ) P FIE”® %’?qsﬁgﬁﬁ PRO#FGT téfw?rh(g tfq‘lersimaié_éar
32 is fornegeof B2 gearicigprenbesidid, 3vhi chnmeshesyemuwinH heha ack 31 of the

operation button 3, and a circular 30 engagi ar 22, whi ch coaxi y
connect s tc?]?%%e@i% ?ﬁbbﬁgrﬁi&a%‘?ﬁe%ﬁﬁmg%\%ﬁt# ttﬁl(-? %%%6%6“8%%%55%

shown in Figh &hdafirsthgegrgagi.ng part 322 has two engagenent pieces 3221
pl aced opposiqg each other on the outer periphery. The engagenent pieces
3221 caf eld5#4thl Iy deformand project in 35 the radial direction. The

second gear 33 Is proyideds Wit dbe UNHOTH iy f (I IR IO rueRg tddlakhat
project toward the first gear 32. The protrusions 331 can engage with the

above- descrddedr Bngddenedt - piSasast Bxal bf / tHerergagPRGr parpnI2Lien thés
first gear Sc?%[:)réé&%%%l%aej[nst the s.pfr:iglzﬁt,rg}:?leaﬁri%%ttuégart?f AL g repger 7

operates as descri owW. Speci en the operation button is
depressed ages estgadwanespr Wwigh the fdcls3lgeadin3hi otcwtsss dgeshownhe Fig.
engagenent w.th the rack . I ngthis se, as.sh i . Fi @. ) ~and
Fig. 57(c) é,,\h%l)uea % E:Jh% I’%{lca)t'l odnueoftot ﬁ% s at;leo}mng%hgagﬁ%s&ogségi 82’ 331
i S pushed tewv@t dotdierestounBéienti phustacedtdvoardyteachi eogafjenmentipilece

3221, and thereby.the second gear 33 rotates ether, with ea rotrusion
331 Thi's RO e S PR PRk Snt B SE AAEEL R Mo FeBeahhuchbtR 33
rotate 15 Lgﬁéf\@&tﬁ@taag@srma‘gelthé; mntﬁomwﬁghrqm@@icfﬂnesmpe_ratlrii@,-nmbﬁétson 3
is returned from.the depressed position to the.ipjtial positio

forco of |t HAGSLiG L HETPRE:! DRF FP9Taren HEHESIParee W FeEeton.
Howeverig i Nt Bhe £85€agbecaiser @achI prayiisd oN, 33kndoes Jpeir-00iEn bt €6At act
wi th each engagenent 20 piece 3221, the second gear 33 does not rotate. As
shown in Fiy.tS ¥HFUrnGAehrORe ther SEPFERSSD RUTRE €N i hot hBeopposied
direction, do&itioh PHHNG QL Be tAELER)1REST hONE i PAC IO USHERL 331
conmes in contact with the other engagenent piece 3221. However, when the
count er - r otldt ¢ PPBEPEESedireqehons dHyagEREntihitede 3299/ iReGHussseach

inward in the radial,dssechbon rt?éfteé&ﬁepiﬁtEHﬁitQBt?’@lthAéaéhr esyhbemeach

protrusion 331 passes over each elastically defornable engagenent "pi ece

3221 f26m thec@it 9?4, | Aha padPaf dPrECBBoAOSE MIvAt Ioff@ Uer-ot AEsiSBAWB3LN s
| ocated at E‘jﬁ. POBHT1 Ofnas %ng@i'r%&F:%eaé £)rot LS lRCé‘BbOBpggis!éEet hen

defined as t initial position, a n the operation button
depressed atjaiecteach pretrusedtnrd3dhd $prEssethbyiehchoehfjagenentchi ece

oL oL OB SR AR PR UAOEL yicneng sanes engadlIU LOtce
above, the 321rinpwendes wheotbhescabotier-rotation progresses, each
25 engagement piece 3221 is pressed inward in the radial direction
by each protrusion 331. As a result, each protrusion 331 passes
over each elastically deformable engagement piece 3221 from the
outward in a radial direction so that the protrusion 331 is
located at the position as shown in Fig. 5(e). This location
30 is then defined as the initial position, and when the operation
button 3 is depressed again, each protrusion 331 is pressed by
each engagement piece 3221, rotating the second gear 33.
[0025]

While the operation button 3 is being operated in such

35 amanner as described above, the stirring member 7 rotates about
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900 only in one direction. Because of the rotation of the stirring nenber
7, the four inpellers 73 stir and m x the powder nedi canent in the storage
menber 4 so that the cluster thereof can be | oosened. Additionally,

al though a drawing is onmtted 5 here, the second gear 33 engages with a
gear of a counter. The counter counts the nunber of tinmes the operation

button 3 i d. Th ter, | truct that the nunber. .of th
count or dectasts By Bné Bvany (e s ho SESCNE Gar a5 IO K 1 hg ThE |

pr edet er m negh angh € mekies nunbere afouhe mpeuntears tans tl0r bedohserytedpbwasr
out si de the housin The mechani sm bﬁ?v\,hi ch the stirri

rotated in WWW%EH% Ghe F60139F TS £hiae Hé%%rﬁkp?g&ﬁ%b&% Zgifigeﬁgy be

nodi fied i nyRHOUSIMBTed Fapidiatadnom N e idudihes strdiinyg ineshettédi s
not limted to 900, and rrrgy be suitably sel ected depending on the ty;%e of
the 15 fedikementthe gaaend ggse, 3emRNIdTAT i 'ohtafgpeacant e cojitted” The

dependi ng qn,t fiee 5PESUn F §AURENGuRBEO oS £ § RBIBRES 032 raRd o33 pulthenl 8ngkh of
the stroke of the operation button 3, etc. [0026] Subsequently, the supply

of the nedidepepssedom tHee 200wt ot ages nedbek riatvredethréwtoganyapersot
expl ai ned w f C IaS. t J . Lt 1 e ckhve

vi ews incl \llje |Qng&§lflgﬁggstaet§§retgso§ tb e Og}t%?eaxbé;ﬁétn%e? , Pl&%g?é%g?g) 5?‘5%%% an
vi ew of theromteendlhespredemeemdimahenhdesi ngheFygnbd2 (@) the eopltar ¢rew of
t he mscli canent -.del i ver F

i magi ni Rg the ¢ So%%?d%/%lggnggoer%%%%t?ﬁ%m%lj]i%?sﬁglme;%lcétrlcih%%g!ss.lw‘}) ¥V‘6’hi§fl in
t he bott omisus fsade mofnd hemdtear agies retberddintome diregltdonexbaust lpoitsd4l
are Tored haviog. Lo cenLes ol e oo A ace L belieen (580,508 50
ci rcunferemdeh iecioornuedbitoO@haAstshowng nefbgr 8, iatndtedsimiorel to
e TS 0h, 1%, 3001 B Seneribed Stirting, ember, ] maves, above Ui 4y
by the 150t afd @NcQhehBe I MPEll LS case, the rotation angle can be adjusted

depending on the speed-reducing ratio of the gears 32 and 33,

the length of the stroke of the operation button 3, etc.

[0026]

Subsequently, the supply of the medicament from the

20 storage member into the flow channel is explainedwith reference
to Figs. 7 to 13. Figs. 7 to 11 are perspective views including
at least part of the storage member, Fig. 12(a) is a plan view
of the internal structure of the housing, Fig. 12(b) is a plan
view of the medicament-delivery member, and Fig. 13 is a

25 sectional view imagining the flow of the medicament .

[0027]

As shown in Figs. 7 to 12, in the bottom surface of
the storage member 4, two circular exhaust ports 41 are formed
having the center of the bottom surface in between (see Fig.

30 12). Each of the exhaust ports 41 is formed to extend in the
circumferential direction about 90°. As shown in Fig. 8, at
least one impeller 73 of the above—described stirring member
7 moves above the exhaust port 41, so as to drop the powder
medicamentjjltheexhaustport41knztherotationcnftheimpeller

35 73. A circular medicament-delivery member 5 is placed below
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35 73. A circular medi canent-delivery nmenber 5 is placed below the storage
menber 4 so as to cover the exhaust port 41. The nedi canent-delivery nenber
is arranged coaxially with the storage nenber 4 and reciprocally rotates.
The nechanism for the reciprocal rotation is described later. 5[0028]

As shown in Fi gs 11 and 12, in the nedi canent-delivery nmenber 5, two

hem spheri ¢ ncave porti ons, 51 are fo&g\egrl t he ﬂg@é‘g%% t 1can
observed fr t ETSH RIS Hor 1 £, 2BabR CONchY por>f| on 25 4 vol Ufe for
measuring andecesseny- dé$ager§10m@fnbtehe m\miefarngaahl canextaidby aishnghe

i nhal ation for a 61Eatl The concave g Ml ons 5JF1 are I cat ed about go away
from each CtHRFAAT HFRHe dPREUNTeFRAPFANLdi TRERFBR: TS0 SE2 P by
pushi ng theRoveesi prdisanest aeybnarid ide forim aIa@@-ﬁh | ocati on about 45
away from each concave portion 51 along the 15 circunferential direction.
The two5prottQ&ibns 52 are located having the center of the

medi cament - del i very Aerpef; i Ret: ‘é&enltﬂ'&ﬁ{ﬂ 1Bachh phetragi e8me2ti-8ef ovaed Of
two adjacent protrusion pieces 5 (see Figs. 9 and 10) and each protru5| on

piece is cmbmm:rﬁswape@eneaﬁﬁhqﬁmahsqued@@qom% i spos4@resd2dnt hat
Its corner ‘Jl’f‘ece_tse N Cehr E@tb% %EQCHBH & e SRl lp shace | 'ﬁa&He

radi al direc rom eac en the nedi canent - del i very member
rotates, theoroocawe pgordn 6& 54s ando i hee pgraot mggisowr 152 hmqﬁf%aomhdesage

i e ) SN R AL P S5 e L

concave pordi protrusion € i nner spac
storage nmeries dotduoaghotheorxhalishrpotdcdted rbbhits 9@asewatyhérpmoeaahl on

52 conti nuo pr.o toward the i e of the exhau

and after tl{é”‘%/%ta&té E}Slf’h(?elrc%?{?ﬁ %%eﬁg% Sh s TE° expgs*sé% fp”rggtr%lt ﬁe ex aust
port 41 at ﬁd@qﬁe@ht@@pmdeeeﬁ&im@@t WMar@hlsfﬁn/médhaﬁl@c@,lthMVer,
when the rotation of the d| canent -del i very nenber Erogress%ﬁsas shown

in Fig. 1023RhfPF g 1?Lwai>’ paEs E§ OV &G x%%ﬁgjto%o? 21°8Hd “'Geat es

bel ow tijge hotteompértheistosagectesher fhe hicspposirtisdmniss5eefss tedatadas
thelnhalatlon p05|t|onfromv\,h|chapat|ent c i nhal e 35 't he puder
é]ﬁ egz geen

medi canent .haypdihe center of g megdGanente gt bHHY FPHH %R

nedi cament %mveryam@%t&%twl%t Qéﬁﬁédn@ﬂﬁﬂfo 4disc pirdedubebaw in
further detail. In the condition shown in 5 Fig t he concave portion 51

moves fromRIRCPDSPEL ohSRReF &It 95aéﬁpé@édaf‘%ﬁ'ﬁf:hepéﬁﬁéﬁlsqtlOﬁ’olptle&f o)

do“““ard"k hecbotoanabelihe shanage memleloftpildbd Ms1 condii s98sed heo
surface of e nmedi cCanent-delivery nmenber 5 is in contact with the | ower

end of 20he ew@ ivid Fonnerofacere taghalmeupberentliatibie? oF £0N Whdh A6maRe
medi canent - Q%A&é/e y FREDCL S MOLALSS: 1410 LOURMo£aH gEnbbe shflenvall 411 of

t he exhaust port renoves t e po nmedi canent on the surface of the
medi canent Iﬂl@dlvemynnedbérl@rwh@nmm@r ripgditesve h o veridagife i Fatdont fé

o Pordi@nipd Ji%d AIPVES:5 5 8N3lg LR.HCONSAYEPRELT PO: 2Le PMARy cHRI | ©

exhaust port 41 in such a manner that the concave portion 51
25 and the protrusion.52 face the inner space of the storage member
4 through the exhaust port 41. In this case, the protrusion
52 continuously projects toward the inside of the exhaust port
41 before and after the rotation. The concave portion 51 is
exposed from the exhaust port 41 at the medicament-receiving
30 position shown in Fig. 9; however, when the rotation of the
medicament-delivery member 5 progresses as shown in Fig. 10 and
Fig. 11, it passes over the exhaust port 41 and locates below
the bottom of the storage member 4. This position is referred
to as the inhalation position from which a patient can inhale

35 the powder medicament.
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15 the netered dose powder nedi canent, toward the downward of the storage
menber 4, i.e. , to the inhalation position. In this structure, the
protrusion pieces 521 push the powder nedicanent in the rotation direction
due to the rotation, so that the powder nedicanent is reliably m xed and

pl aced in the concave portion 20 51 as shown in Fig. 13. A space is forned
bet ween the th/#?f)rotrusi on pieces 521 so that the nedi canent can easily
pass throug[h e space and in a uni form nmanner w t hout bei ng overbal anced
on one side. By makiTige tfigatoabercobttibesprigt usivarerpidee 521 face the
circunferential direction, the 25 di arrer}{M c%gu{)ass snoot hl t?rough t he
si de surfad®RIFARRE prSL FUSFENTFIEEEs B2 it e Ay IB‘FIBEéjéd by°t he
protrusi on $21 4 0038]b ey CoNCRVE: HOF tdmnsi b1 are they meedin itldie sBBwn in
medi canent - del i very nmenber 5. Wiile the operation button 3 is returning
fromthé dépressed PoRicromaye PAECLARt PAl MpYSPt F6AT bHE BPSthéoPwWA BbRcave
portions 5L ymvesxbHr9But PRI L aRBRLses8LYI 10 tROgHhAARrHNa: dhe B¥PESAd
fromthe exhaust port 41 to the inhalation position. During this operation,
the 35 ot he¥f ¢dscaerporct tenbs8T hoves thdm chedifharat FbA postacort Bhet he
receiving §d 0 : e of s the supsequen j t pply
when t he ogﬁ%ﬁé%ﬂe%ﬁtggzlggfg Iaélgrgg)sésé .8[1%31] The Sggtﬁlp;{g%aﬁ%?g?a??gn
mechani sm off tttee 5 imbadivealnet-1delfl véyey exdyert ipordxdllai nédebelfowew vhen
reference tq Figs,. 14 to 1 9,14 ] I i_ew t Ci

rotati gﬁ mEC eagﬂ% sd mseen rOcT)eml {égﬁ%%?%r!égerrle?df ggﬁg\r{%te%de?&&egéw%rgn%@% %%guhg}%
to 17 are thiedexphhhatdiyo¥i ewe efkhilue toger=t i4h. rdp0O32the powder As
shown in Fig. .14, a plate-like substrate 61 is unifaqr attached, on the
ot tom of riEtGrnERPof B SR 35 eR s b e S IR et
when t he opeiatdonddttiion SasbhttsveAdlbwkidkérdm vhegcbeverwebpoasisaehlin a
plan 15 view is pi v%tably attached to the su strahe] 61. A prhotlrugi ?8‘621 i's
provi ded on-DAETETE of SCheDaF i IhGAETS BSI tdfd phdioves, whilenolding

15 the metered dose powder medicament, toward the downward of the

15

storage member 4, i.e., to the inhalation position. 1In this
structure, the protrusion pieces 521 push the powder medicament
in the rotation direction due to the rotation, so that the powder
medicament is reliably mixed and placed in the concave portion
20 51 as shown in Fig. 13. A space 1s formed between the two
protrusion pieces 521 so that the medicament can easily pass
through the space and in a uniform manner without being
overbalanced on one side. By making the corner of the
protrusion piece 521 face the circumferential direction, the
25 medicament can pass smoothly through the side surfaces of the
protrusion pieces 521 without being blocked by the protrusion
52.
[0030]
Two concave portions 51 are formed in the
30 medicament-delivery member 5. While the operation button 3 is
returning from the depressed position to the initial position,
one of the two concave portions 51 moves from the
medicament-receiving position that is exposed from the exhaust
port 41 to the inhalation position. During this operation, the

35 other concave portion 51 moves from the inhalation position to
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. protrusion 621 is pivotably fitted in a circular through-hole 611 formed in
the substrate 61. This restricts the pivotable range of the driving | ever
62. A spring (not shown) is provided 20 on one end of the driving | ever 62.
A protrusion 622 is provided on the other end of the driving | ever 62, and
t he protrusion 622 is engaged in the circul ar guide groove 53 forned in the
bottom of t nedlegnept q%tﬂver% nenber %)béyrthg re .a not %&elge
formed in tHe GSCuntererc e % carvent élvmy TenD A
elasticalIwmﬁﬁaﬁmmm&esppptecwednpteeeoﬁéﬂanr&ﬁibwtﬁ@m houSlagpﬂe$sed.
engaged in tgf ﬂﬁtCh 54. By being engaged with the projected piece 12, the
medi canent -ld& ry menber 5 will not rotate when the operation button 3 is

depressed. However, @se des€ipbedal aterataod0 medeasighg comex portion 613
projecting toward the projected piece 12 is forned on_the substrate 61.

Waen thé(ﬂﬂﬁ%&Q%Wﬁ%Et@%%lgng H%%P@§séa SKRé2pREFebBeAYpretR 191¢ECPERhed

away so that, tgeyengagenenti7 W tgy 4 hey nofghy 54148 vebpasedinb0033] p36dhe
reci procal rotation nechanismis explained below with reference to Figs.

15 to 17. w@etmndpe@h@neﬁmbaeeanfg% hedsre sl Medhrapentnidel ayery
position showydn Fig.gl4,14he SPJPSHet @hélekﬁl%%%ﬁprﬁ%%&d,o@%@mm in

Fig. 15 (a) and the |V|ng ever 62 pivots accordi In this case,

the 5 nEdIGEH&ﬂﬁtlkﬂllvery menber 5 does not rotate because it is fixed with
t he prggectﬁﬂrggﬁce 12. The protrusion 622 on the other end of the driving
| ever | i des al ong the guide groove 53 in the nmedi canent-delivery
menber 5. As shown iAs Flgowd5igbyig.whén Bh@hmma%ﬂﬁkﬁtinnatmaﬁhi@i is

coml ot o ¥ SR eseed o LUEC ARy ShOBRISUNEL PO O E1S Bln g sy e
notch 54 amhdﬂ&f@m@;EthedsﬁbeteaiéI@il&ﬂﬁ@&ﬁdﬁfﬁﬂ@h@@kﬁﬁethperatlon
red cament (L vsty Sienber [ 9L5ibl ey The sther, £neh of, LR PG LUBi9R 622
15 view is pivotably attached to the substrate 61. A protrusion
621 is provided on one end of the driving lever 62, and the
protrusion 621 is pivotably fitted in a circular through-hole
611 formed in the substrate 61. This restricts the pivotable
range of the driving lever 62. A spring (not shown) is provided
20 onone endof thedriving lever 62. A protrusion 622 is provided
on the other end of the driving lever 62, and the protrusion
622 1is engaged in the circular guide groove 53 formed in the
bottom of the medicament-delivery member 5. Furthermore, a
notch 54 is formed in the circumference of the
25 medicament-delivery member 5. An elastically deformable
projected piece 12 formed in the housing 1 is engaged in the
notch 54. By being engaged with the projected piece 12, the
medicament—deliverynﬁmber!Swillzuﬂ:rotateVHMHltheC@eration
button 3 is depressed. However, as described later, a
30 releasing convex portion 613 projecting toward the projected
piece 12 is formed on the substrate 61. When the operation
button 3 is depressed, the projected piece 12 is pushed away
so that the engagement with the notch 54 is released.
[0033]

35 The reciprocal rotation mechanism is explained below
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15 of the guide groove 53. Wien the operation button 3 is made to return to
the initial position, as shown in Fig. 16, the other end of the protrusion
622 of the driving lever 62 pulls and rotates the nedi canent-delivery
menber 5 due to the shift of the operation button 3. This makes one concave
portion 51 nove 20 fromthe receiving position to the inhalation position,

and t he ot her,_.concave tion.51_no romyt he,j i L i he
recei ving 66%% i%ﬁf%ﬁﬁgﬁétkg gﬁ Fat#gngBu??éneﬁhggﬁgﬁésgggggﬁggkﬁg%#g?ﬁ
position, thdspdepeetsetdifecem tRei hnthéahopsshgidneslastncab IFigefldr,mshéo be
re- engaged wi.t h_ anot her .not

h 54, 25 to.fix the_nedi t-delj
menber B, - [V SBEtentl§O WHRRCT R opet AT Bikt FoR- 317 & FuAtReF 1S
depressed, @sishoynlételi g2 pigax st ke eifEmeEngd. ofint kehidy iad g, |ewer 62

noves along the guide gropove 53 to the other end of 30 the guide gropove 53;
however 2 tH‘?%Iﬁ%%ﬁgg%IéVP€¥rI§/e%%érg%eﬁ8€§ hotaF st Cé?uﬁigméﬁ J'csnélxeg

operation Rutdpnrrd igrdRidhsd@bidcd e i nitHalbRAsidd ioth @8 howhel Brhkg. 17
(b) , the other end of the driving |ever 62 pulls the other end of the
gui de gr oove b3 fsphadtior kg dicy ath 2 MRl Shyredt-dfs prepy hepperideagrgove

result, 35 ghe, mBol GRAMBM G| YR Vi PBFDGlenlRIMENS A9 s%QﬁvrPQﬁiE_t:Lic_P.n%%r(‘BWP in

Fig. 14. At this time, the rotation progresses, as shown in Fig. , In the
direction opgpusitletorehatimndeupforhe previ@usl $igtvndepeeaston. tae

deser A0 s HE ERLaELonlsel o e I GOl g8l Lt TEgRer ©
reci procal pmotptd¢iond pd.due pérdwayed. that the engagement between the notch
54 and the projected piece 12 is released. This makes the
medicament-delivery member 5 rotatable. The other end of the
protrusion 622 of the driving lever 62 is located at one end
15 of the guide groove 53. When the operation button 3 is made
to return to the initial position, as shown in Fig. 16, the other
end of the protrusion 622 of the driving lever 62 pulls and
rotates the medicament-delivery member 5 due to the shift of
the operation button 3. This makes one concave portion 51 move
20 from the receivingjpositibn.tO'the inhalation position, and the
other concave portion 51 move from the inhalation position to
the receiving position. When the operation button 3 returns
to the initial position, the projected piece 12 in the housing
1 elastically deforms to be re-engaged with another notch 54,
25 so as to fix the medicament-delivery member 5.
[0034]

Subsequently, when the operation button 3 is further
depressed, as shown in Fig. 17(a), the other end of the driving
lever 62 moves along the guide groove 53 to the other end of

30 the guide groove 53; however, the medicament-delivery member
5 does not rotate. When the operation button 3 is returned to
the initial position, as shown in Fig. 17(b), the other end of
the driving lever 62 pulls the other end of the guide groove
53 so as to rotate the medicament-delivery member. As aresult,

35 the medicament-delivery member returns to the position shown
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[ 0035] The operation of the powder inhaler having the above
structure is summari zed bel ow. Wien a patient needs to inhale 10 the

medi canment, he/she has to renove the cap 2 to expose the nout hpiece 11 and
operation button 3 as the first step. Wen the operation button 3 is
depressed, the stirring nenber 7 rotates so that the stored nedi canent is
m xed. This pr .ventf bl (%%kaf%eisduce.rgo t.he rrlegi c,gl{rerrl]t.rlonrt Q(Sae rocsesssh(\jlx{,r}erei n
the 15 operl i‘or? bu %on is ret'ur nei’ng F oY the ep?esgea posi’tiaon t2"t he
initial posidimiyg. the, concaue potkican oml appresi e o ttieat ecedyi by posi tion
toward the inhal ation position while receiyin tge powder i canent, Under
thi's condi BR 2945 o Pht PBrEOBF 8ALABS | A viHF T hBFE! AECERe FAEL APFEEET1 i n

the mout h, L20-ddei povder tRedheanedineintt e icancaveenes £ | ®nr&ite passesach
t hrough the flow channel S and is then inhaled through the pouthpiece 11.

[0036] As deidts iHedl aBBvetiPR PHEtpredenttcaisoi SNt TR hed DEOTBUSERg 1 is

provi ded Wit 8, 886511 POt FRIBRN £4 bRl pldAddnedy t he powder nedi cament, and
an operation button 3 that relatively shifts the nedicament to the position
where the pgdtd®Ent can inhale the medicament. WWile the operation button 3

|s being depressed oL %ﬁfﬂ@ﬂoﬁ%ﬁ Mhd Bkl RO nsbi S EHE! 198780
menber can si nmul t aneousl e operated. Therefore, the stored powder
medi canent sdamdiguse iy edrbeforzed bledloat-i oWhepr evest i et tivedrediocamatef r om

o110, Bh0ckath N SARAGE, Lhe POSR' BUS L0 PLAbSGR0-pCRUboraTmugh 0l chbe
portion 51 naiuttﬁ;ei%eihhadrgﬂ | e yEoisi ¢ dwuttc@zﬁ)(l%?a]ys (tSec dnd sEnfsdcipreniihen
e second SOt eI o becRRer | IR . BT SPE0L AURBALD 1
rotates so that the stored medicament is mixed. This prevents
blockage due to the medicament. In the process wherein the
15 operation button 3 is returning from the depressed position to
the initial position, the concave portion 51 moves from the
receiving position toward the inhalation position while
receiving the powder medicament. Under this condition, if a
patient breathes inwhile holding the mouthpiece 11 in the mouth,
20 the powder medicament in the concave portion 51 passes through
the flow channel S and is then inhaled through the mouthpiece
11.
[0036]
As described above, in the present embodiment, the
25 housing 1 is provided with a stirring member 7 for stirring the
powder medicament, and an operation button 3 that relatively
shifts the medicament to the position where the patient can
inhale the medicament. While the operation button 3 is being
depressed or returning to the initial position, the stirring
30 member can simultaneously be operated. Therefore, the stored
powder medicament can be stirred before inhalation, preventing
the medicament from being blocked. This makes it possible to
store an accurate amount of the medicament in the concave

portion 51 and reliably locate the concave portion 51 at the

35 inhalation position.
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5 drawi ngs. The powder inhaler of the second enbodinent is different from
~that of the first enbodinent in the driving mechanisns of the stirring
menber 7, the nedi canent-delivery nmenber 5, and the counter. Therefore,

mai nly the nechani snms thereof are explained here, and duplicate

expl anations of the 10 sane structures are omtted. Fig. 18 is a plain view
show ng the[sd' r structure of the powder inhaler of this enbodinent, Fig.
19 is a perspective exploded view of Fig. 18, Fig. 20 is a partial cutaway
per specti ve(3dewadfEdied stenage menber of the powder inhaler, Fig. 21 is a
plan view of Fig. 2 Fig. 22.is 15 .a side vi of Fig. 21, and Fig..23 is
a perspective view %h%i %ec%ric.l f@é@g]men% of The ﬁ‘fwcg?f e %fa?lgo%%e
mechani sm ¢frddeniStiivengiBANEEr okplatxdpl abskdw A th g fdifedee 23 stiow, in
the sanme manner, as 20 in the first, epbodi ment, the operation button 3.,is
ener gi 280 WA LHES spr FRG ERHSShohRRaAFEpGRed i EREORGuSTH d2naity &°
portion of {iheronesat Fepmbehben of piwd radestf eamodienesitde sufhacer ofihge
nmout hpi ece 11 also in the second enbodi nent. The operation button 3 is
provi ded wiRSFhanrawks 3L itHhe et boF 1 1dMeBPeHcat b ¢ MekeCHBERFngedivery
wherein the facle 34 mpshespwi B3 1 ¢1g8aIF 32, Thei 4 1V r ehgeak c8an ! Sus

uniformy, coaxially formed with a fourth gear 36 having a | arger dianeter
t han the t Hirargehrans exthe inad e tfoar3b dup lfieafed eixp lantdn oS1Fapé, thad
rot at eg,uni | | rd gealy35.gilhe fourd b gear 36, also,gEshes 30
with asIPi ft aq%é:a%lt%ﬁié%%%ﬁ Elhgé schttlluat e%l' behihd the fou%thlélearl 36 1n tﬁg
housi ng 1. tAsibregedr B8 cfatinal ppwaed rohatlat piprbusdedbodimaetfifth
gear 37. The sixth .gear S arger, di er t t he .fy fth ge 31,
and rreshesl%\?ﬁq’h égsggaap%gﬁgger?tgﬁ}neuIegispjfog&arre é.w fg?%dtg] .18|’ qu' 2b 24 The
fifth gear &3pahladatlheusameyspeuspaceias thewfaf shegehor3geimenlther oifr she

enbodi nent. Speci fi cal the fifth gear 37 is for .Of ear.i ng mber
371 that m?s‘ﬂg =it ?jn%ffo {h ggLaJr 36, P LY T rocr?l;%&rg'e%goggi%ﬁﬁ'p%rgfﬁn
t hat coaxi al lgide comecd s Togt hel geatid npigenber 1874 pedspagages with dhe

si xth gear 38. The engaging part 372 has a shaft nmenber 3721 and two
circul ar englaﬁJe ht pi eces 3722 surrounding the outer periphery of the
shaft nmenbero@¥@[l. Each engagenent piece 3722 can el astically deform
vertically (to the sixth gear 38 side) and 10 jts end.in the .
circunferential dirdctidh priti QS UiRMASHa P Q&R S84 T38 74 B8™RES t he
same structunrg agphihe rsecondsgeags331sntbhesfinsh, enbadidenine spaeihi gal |y,
the sixth gear 38 is provided with two uniformy formed protrusions, 381
that pRej ect! tdviarid iHe TTBHLHRRAF, 37he TRRSpRbEPIsPERE 0382 danc1BrEhgSHe
with the eng«qf dihe %%ﬁmétpgﬁg@m3&2§pb@eah@nf ikhiehngean nd? 1, [ 9940k

In this structure, when the operation button 3 reciprocates, the third,
fourth andgﬁﬁqip@egfstyﬁ Qﬁﬁr@ﬁaog7button 3 protrudes from the side

surface of the mouthpiece 11 also in the second embodiment. The

operation button 3 is provided with a rack 31 in the portion

25 located in the housing 1, wherein the rack 31 meshes witha third
gear 35. The third gear 35 is uniformly, coaxially formed with
a fourth gear 36 having a larger diameter than the third gear
35. The fourth gear 36 is formed in a fan shape, and rotates
uniformly with the third gear 35. The fourth gear 36 alsomeshes

30 with a fifth gear 37 which is situated behind the fourth gear
36 in the housing 1. A sixth gear 38 is coaxially and rotatably
provided on the fifth gear 37. The sixth gear 38 has a larger
diameter than the fifth gear 37, and meshes with the gear of
an annular frame 71.

35 [0039]
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20 reciprocally rotate. However, in the sanme manner as the second gear 33
inthe first enbodinent, the sixth gear 38 rotates in one direction.
Accordingly, the annular frane 71 also rotates in one direction. Here, the
stirring menber 7 rotates in one direction to stir the nedi canment according
to the reciprocating 25 novenent of the operation button 3. [0041]

The nechanismfor t reciprocal_ raqgta |on of the dic ament el iyve nber
is explained with re ergﬁcfgdi gelél %t7 ]ti d i ﬁ:mecruﬁ S ads pl g% J\él%{rgP
showi ng the;eamea $hriieé ufier SO emfbddnenepﬂmderSpe'd’naﬂmalhyld ti%legflzlﬁhl searsi de

vi ew t here 0 hown in Figs. 24 d 25, a ate-1i strate 65
< Uni for my/ A5 SEREBAGH PhaCBBLPETGIoFhe UpsPati GREBAEETES ERnET &F ¢ he
plate-like st 88 e b ext endsdiowar enyhgingampadt end20ft Hate h@am@glgk I n
the sane manner as in the first enbodi nent, the substrate 65 shifts

the opePat iCORIARTDH B 1 GEATIRT MRy St eRGI G 9@GSH M thebar %Jaxmen

pi votably aldached t@hTeh§n§Hﬁ§hga§>§r@5372°\h%%r bNgh4 PEtmshoNA)3 751 Bhaviged on
t he nout hpi‘ece-si de end rivi n397p?r ever On the other 5 end of the

driving |e\¢érrceslalaeﬁg@@rea§urﬁnpseeeiss %\waé@unﬂﬁ@gp%?m&%p%yp}é%_‘éges
Wi th a rotyablg 'Elﬁ t8 I&é;e?@éfdwa t he HRa SE54EoR.At thedwusing dapThe

rot atabl e | ever orrre nto a |sc- I ke shapeé and rotatably supported
in the hou&lm‘:ﬁtll.caﬁlb}’rctﬂﬂf@rmqmld@l@@léymto|1Th€%/vl’ﬂ1@¢tfaqﬂam PEsisofcp62ndf

the 10 r| Vil ever_6 n r, t t able
| ever 9 g]émy Inné Qgggg ggtefﬁl% arOie]L oér]érariecgyoélgf eg{ar ?5@9{& si de
surface of TiHwe s attat gbbhe 3%\aéfscsha§h‘ehgwmet eaétrl cdie & esntehr.le eredonel 4&ar

Pur e 2091 DS [P BN LASLLYST A HEIBEL, By 200 0580 S Db epoar
t he nedi canmtpxd@drideﬁywﬁehbarwcﬁ mailfdjﬁrhhyeﬁoh:medcm)ﬂ’diﬂlmméé h3g hethat
rotation °%§J¥2£€t€é3§2 l Ve%f%th gear 37. The protrusions 381 can
15 engage with the end of the engagement pieces 3722 in the fifth
gear 37.
[0040]
In this structure, when the operation button 3
reciprocates, the third, fourth and fifth gears 35, 36, and 37
20 reciprocally rotate. However, in the same manner as the second
gear 33 in the first embodiment, the sixth gear 38 rotates in
one direction. Accordingly, the annular frame 71 also rotates
in one direction. Here, the stirring member 7 rotates in one
direction to stir the medicament according to the reciprocating
25 movement of the operation button 3. |
[0041]
The mechanism for the reciprocal rotation of the
medicament-delivery member is explainedwith reference to Figs.
24 and 25. Fig. 24 is a plan view showing the inner structure
30 of the powder inhaler, and Fig. 25 is a side view thereof.
[0042]
As shown in Figs. 24 and 25, a plate-like substrate
65 is uniformly attached on the bottom of the operation button
3, wherein the plate-like substrate 65 extends toward the rear

35 end of the housing 1. In the same manner as in the first

18



20[ 0044] As descri bed above, the reciprocating novenent of the
operation button 3 in the second enbodi nent nakes it possible, in the sane
manner as shown in Figs. 14 to 16, to reverse the rotation direction of the
medi canment - del i very nenber 5 each 25 tinme the operation button 3 is
depressed; this allows reciprocal rotation to be perfornmed. [0045] In

particul ar, t I V. i j | e i Lt o

provi ded in C%Qgg%%?ﬁe%ﬂ 5§#ﬁ§ﬁ35¥#ﬁ%5%6g$% aﬁgﬁ?ét$%VS egqgéﬁhgene#%?e

t he power t3 ahsfitssi o flanthe ledixdcameningelbdivemy emveer 6% a8 bpheosapey
surface as ch.as possible to elimunate the torsion ile the

e cament AT e ber T4 RoEakE her dbySrnaopoier Thtd ke PeoiRes on
can be redugedheampatiedi acéhsibe drid st wnbadirent. 1éveaddi.t i on,tHchet Bér

| ength fromthe supportin ojnt of the driving.lev 66 to the protrusion
662 1 5 Bxt Gitiod fobHpaTEHY LRULIRYST Fahg FF7LTUaHBOd Fent® PRAVS eeducEREt he

pi vot angl & ft Alei 6 i 68 NEIRMRSs G and tbeathbBecpovrerl @sioLaiedenr edeced.
Accordingly, the force necessary to nmake the driving_|lever 66 pivot is 5

ef fi ci ent| Y 93TaRSA%HEY © Tahle tHe $edd damedtSdePF 2R LitehBBP TS5 dant pEmed
rotated w tihdess fiarca.i {DWBlbe and rotatably supported in the housing

1. A circular guide hole 81, in which a protrusion 662 of the
10 driving lever 66 engages, 1is formed in the surface of the

rotatable lever 8.

[0043]

Gear teeth 82 are formed on the part of the side surface

of the rotatable lever 8. The gear teeth are formed on the
15 surface facing to the medicament-delivery member 5, and mesh
with the gear teeth formed on the Dbottom of the
medicament-delivery member 5. Therefore, the
medicament-delivery member 5 can rotates in accordance with the
rotation of the rotatable lever 8.
20 [0044]

As described above, the reciprocating movement of the
operation button 3 in the second embodiment makes it possible,
in the same manner as shown in Figs. 14 to 16, to reverse the
rotation direction of the medicament-delivery member 5 each

25 time the operationbutton 3 is depressed; this allows reciprocal
rotation to be performed.
[0045]
| In particular, a rotatable lever 8 having a guide hole
81 is additionally provided in the second embodiment. The
30 rotatable lever 8 can generate the power transmission to the
medicament-delivery member 5 on the same surface as much as
possible toeliminate the torsion while the medicament-delivery
member 5 moves, thereby the power loss due to friction can be
reduced compared with the first embodiment. In addition, the

35 length from the supporting point of the driving lever 66 to the
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The driving nmechani smof the counter is explained with reference to Figs.
26 and 27. Fig. 26 is a plan view showing 10 the inner structure of the
powder inhaler, and Fig. 27 is a side view of the powder inhaler fromthe
nout hpi ece shown in Fig. 26. As shown in Figs. 26 and 27, the counter

I ncludes a disc-like first counting nenber 91 on which the figures in the

ones pl ace ri d @and di,sc-li S unt | r op. which
15 the figd$%§t$%é?%§ tens g%de%%ﬁﬁ¥%§% %?@Q%rggeqﬁiPﬁ?%ghqgh ?ﬁ% gh??gces
of the firsimcoditheény. mentbes sredicdhetfd guves dnghelof a8 ame vmiont edeal ong
the circunferential, direction. On.the surfaces af the second countin
ronber s 92,54 et cERE HEOF? Bt &8+ i 8% Be3hckre prrRPed Aoy The
circunferentdmte 2haigecdipn.tAcakdi nghy, dhéviéagnteevean €dumtivbtt 01200.

However, the fjgures_.in the counter ar ot limted to i s enbodi nt_ for
exanpl e’ tr%f%o%h%%wav%ﬂmt?? m mﬁsﬁﬁaﬁm%%%wwéﬂ.e Résa

figures appeat pdrpyghrthewwicRdowsef force.
[0046]
The driving mechanism of the counter is explained with
reference to Figs. 26 and 27. Fig. 26 is a plan view showing
10 the inner struéture of the powder inhaler, and Fig. 27 is a side
view of the powder inhaler from the mouthpiece shown in Fig.
26. As shown in Figs. 26 and 27, the counter includes a disc-like
first counting member 91 on which the figures in the ones place
are printed and a disc-like second counting member 92 on which
15 the figures in the tens and hundreds place are printed. On the
surfaces of the first counting members 91, the figures from 0
to 9 are printed along the circumferential direction. On the
surfaces of the second counting members 92, for example, the
figures from 1 to 20 are printed along the circumferential
20 direction. Accordingly, the counter can count 1 to 200.
However, the figures in the counter are not limited to this
embodiment, for example, the counter may count from the maximum
indicated figure. These figures appear through the window of
the housing, indicating the remaining number of usable times.
25 These counting members 91 and 92 have gears on their outer
| peripheries. The gear ratio between the counting members 91
and 92 is set so that when the first counting member 91 makes
one rotation, the figure appearing on the second counting member
92 decreases by one. In this structure, an engagement piece
30 39 provided uniformly with the third gear 35 engages with a
projection 911 formed on the periphery of the first counting
member 91. The engagement piece 39 is almost the same as that
provided to the fifth gear 37, wherein the first counting member
91 is designed to rotate only in one direction even when the

35 engagement piece 39 reciprocally rotates by the reciprocating
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t he housing, indicating the remai ni ng nunber of usable tines. 25 These
counting nenbers 91 and 92 have gears on their outer peripheries. The gear
rati o between the counting nmenbers 91 and 92 is set so that when the first
counting nmenber 91 nmakes one rotation, the figure appearing on the second
counting nmenber 92 decreases by one. In this structure, an engagenent piece

30 39 provi ifo ] hj 3 ] i i
011 f or mod TS FHE pars her FPoF tBe T SE ount i e iy COLL TG BeEEtE Ty
pi ece 39 i 9 lhalinpudtighed sanectstehat opealidedt 1 ontvie £hétdngpemmSit, pwheeei n

the first ntin mber 91.is designed o rotate onlyjn one.ditrection

even when t eW%@”gﬁg§©8ﬁ§ﬁ€%598C§u§§gPegib 6%%ﬁﬁ%§§% atgguﬁy ?ﬁg %lgure

reci procatiitg twyesras pflatbe igpeicaintad hidwon Ithdhetie r i rsounbungingnber

91 is deigned to rg ate in one direction via the en agenent i ece 39 §2en
e

the opePat M6t t Oh B2KESdBPPeSSEE 1 PRus, Fihe* 3§ PO ERRIORERPET add i s

count ed downhtMes hies fpFSde€oOuRt hog SngeBbernfltrakesgore et @hkoBenkhe
second counting nenber 92 rotates by a predeterm ned angle, and the figure

in the ten A% e ToF e RETHIIRATES SpFats 4o TRATHASIL DY Ghats thdscating
| ndi cating dihie feRiRiAg AURBEE OF usablie tisRss. [0047] 10As described

above, in the sanme mannér as in the first
[0047]

10 As described above, in the same manner as in the first
embodiment, the powder inhaler in the second embodiment is also
structured so that the stirring member 7 is concurrently
operated when the operation button 3 is depressed or returns
to the initial position. This structure allows the stored

15 medicament to be stirred before inhalation, preventing the
medicament from coagulating.

[0048]
Two embodiments of the present invention are explained
above; however, the scope of the present invention is not

20 limited to the above embodiment and can be modified as long as
it does not depart from the intention of the present invention.
For example, in the above embodiment, the powder medicament is
mixed by four stick-like impellers 73, but instead of the
impellers 73 or in addition to the impellers 73, a screw-type

25 impeller may be used to further improve the stirring efficiency.
The number of the impellers can be increased. Accordingly, the
number of the impellers passing over the exhaust port in one
operation can be increased, improving the stirring efficiency.
In other words, there is no limitation to the shape and the

30 number of the impeller, and the selection thereof can be |
suitably made depending on the properties of the medicament.
[0049]

It is preferable that the impellers 73 be located in
the vicinity of the medicament-delivery member 5 in the storage

35 member 4. In this arrangement, the medicament that is placed
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enbodi nent, the powder inhaler in the second enbodiment is also structured
~so that the stirring nmenber 7 is concurrently operated when the operation
button 3 is depressed or returns to the initial position. This structure
allows the stored 15 medi canent to be stirred before inhalation, preventing
t he nedi canent from coagul ating. [ 0048 ] Two enbodi nents of the

present invent]j a | ai ned oVe; ,c t:he 0 f. th ent
i nvention inse%ngo% rﬂ)zeol;rl%lgﬁ?ioae[% I{% ?%@l‘\g%zg? ééﬁn%%%i?mlﬁ t}%dggg(r%aﬁ[ee ﬁ%glgg ?eg as
| ong as it idoedehdtvedegartof rioma thedi nbrrhitonedfi ey pmeskat ifhvenmtooah For
exanpl e, in _the above enbodi t, the powder nedicanent is mxed by four
stick-1ike %%ﬁ%r%m%?? UWH?E& BS478F StHe HStbel I ers 73 or in addition to
the inpell 058, a screwtype 25 inpeller may be used to further inprove
the stirring efficiency. The nunber of the 'Zr?el | ers .can, be increased.

S

AccordiAgly, the nurtrer™16t Sther T eI TEFeS badst figPQ¥H Offe "etiadt*por t i n
one oper at i ©anm bee | Neperseds LBPIAVERE 4P8vst EhbbAgmehki, chengykihg ot her
words, there is no limtation to the shape and the 30 nunber of 'the
i mpel | er, &RPRIe & ot (RSt RePEof 3 ! be) s FAVEBI Y Inddle 8EPERGENBEBASE he
properties of-dihe R camenty §00949 01444 8sPreher aBhamkhat the sApehhers
73 be located in the vicinity of the nediCanent-delivery nenber 5 in the
st orage 35 mesrdR, £tINring sng dedgeranitng tthe mediicanant tieathiescpnazed
near t i ,caBntodg ki Mer v S8 14 110 SY 0% merben i Ls.deliygred
to theqﬁegi%carrent-éel ?very rreeﬁer %[Sert&hr oug]h ee><)%1auest port 41 V\,h:: % e':Ln
stirred. [@OB0]tHd ¢che sei condgcredbeor? issnqutdvided with four stick-1ike
i mpel l ers aﬁ)dﬁ]t he above enbodi nent, by naking a hopper cap 45 (see Figs.
3 and 19) covering the storage nmenber 4 relatively thick so as to adj ust
t he vol une of the stBrageumntrbeexpdbiinecidgband despVeysnidinee seducaneat to
the Concav%ﬂﬂaer type of the counter, for example an indicator displaying
15 the amount of the remaining amount of the medicament, can be
used. Further, a desiccant agent may be provided in the
housing.
[0052]
v Additives providing electric conduction (for example,
20 an electric conduction filler such as carbon or chemical
compound) may be given to the materials of the
medicament-delivery member, the storage member, the stirring
mempber, the gears, and the mouthpiece which contact medicament
or other members to provide them with electric conduction so
25 as to induce electrostatic leakage. Note that, such electric

conduction may also be given to the other members.

Explanation of Reference Numerals
[0053]
30 1 Housing
3 Operation button
4 Storage member
41 Exhaust port
5 Medicament-delivery member

35 51 Concave Portion

22



10 portion 51 of the nedicanent-delivery nenber 5 at the receiving position
can be conducted nore snoothly. [0051] The counter expl ai ned
above displays figures, but the other type of the counter, for exanple an

i ndi cator displaying 15 the anount of the remaining anount of the

medi canment, can be used. Further, a desiccant agent may be provided in the
housi ng. [QQ?ZEﬁ%¥¥4§VQ§ providing electric conduction (for exanple, 20 an
el ectric corduction Ti17er such as carbon or chemical conmpound) may be
given to the naterrdhg dembke nmedi canent-delivery nenber, the storage
menber, the stirring nmenber, the gears, and the nouthpi ece which contact
nmedi canent or ot her nmenbers to provide themw th electric conduction so 25
as to induce electrostatic | eakage. Note that, such electric conduction may
al so be given to the other nenbers. Explanation of Reference Numerals
[0053] 30 1 Housing 3 Operation button 4 Storage nenber 41 Exhaust port

5 Medi canent -delivery nmenber 35 51 Concave Portion 52 Protrusion
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7 Stirring Menber CLAIMS [Claim 1] A powder inhaler conprising: a housing
havi ng an adm ssion port; 5a storage nenber provided in the housing for
storing a powder nedi canent; a nedi canent -del i very nenber

provi ded in the housing, the nedicanment-delivery nenber conprising at |east
one concave portion for receiving a predeterm ned anount of powder 10

nmedi canent, said at | east one concave_portion being capabl e of taking,
relative to the storage nenber, a rec%ﬁ%?%@ position in which the concave
portion receives a p@@Q@heIrined anount of powder nedi canent fromthe
storage nenber, and an inhalation position jn which the powder medi canent.
can be inhal ed throdgRoYgerhenaahes st HoFtng: a stirring menber

provided in the sto%aggugggge%a@qﬁgsghrghggsg@gnpgwg%g medi canent stored in
t he storage nenber; an an operation button provided in the

housi ngsand bei ng 2@ es&pabbe mémpevinkpbiataedn the hovsiay fosistesandand a
e oo L PSR, Soer = Lon buton ecip et o2 betveen ¢ he
medi canent - del i ver y aneatecameniesdé T ove t Wec2bereoedvi adgd posthé dwusanthe
inhalatiOntB&?%%hgga%ggttg%l%%gEgu&gmﬁgp%%&pgggg%%%%ileast one concave
portion for receiving a predetermined amount of powder
10 medicament, said at least one concave portion being capable of
taking, relative to the storage member, a receiving position
in which the concave portion receives a predetermined amount
of powder medicament from the storage member, and an inhalation
position in which the powder medicament can be inhaled through
15 the admission port;

a stirring member provided in the storage member for
stirring the powder medicament stored in the storage member;
and

an operation.buttonjprovidedﬁjlthe housing and being

20 capable of moving between the initial position and a depressed
position,

while the operation button reciprocates between the
initial position and the depressed position, the concave
portion in the medicament-delivery member moves from the

25 receiving position to the inhalation position and the stirring

member operates.

[Claim 2]
The powder inhaler according to claim 1, wherein the
30 stirring member rotates when the operation button shifts from
the initial position to the depressed position, and the concave
portion of the medicament-delivery member moves from the
receiving position to the inhalation position when the
operation button shifts from the depressed position to the

35 initial position.
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[Claim?2] The powder inhaler according to claim1l, wherein the 30 stirring
menber rotates when the operation button shifts fromthe initial position
to the depressed position, and the concave portion of the

medi canment - del i very nmenber noves fromthe receiving position to the

i nhal ati on position when the operation button shifts fromthe depressed
position to the 35 initial position. [daim3] The powder

i nhal er according to claim1l or 2, wherein the storage nenber conprises an
exhaust port from whighithg;5 powder nedi cament is discharged, a region

i ncluding the concave portion of the nedicanent-delivery nenber is forned
so as to cover the &xisapsvdporintzleheccessiiviongo polsiin andr ahd WhaKELR t he

concave portjo i Y N i o) e el Vi ition
o the i et 1o sals ey Btk R e e e Ere Pomoves
t he powder pmediccamedi cahatt dvedf fosrfiedma hegtondancd usdmg ome doGraien 4]

The powder i nhal er rding.to_cl ai .. Wherein the, 15 I?' anent-delivery
nenber _com?rqjgc °Ta Og%%Fugﬁgﬁcspgfgcﬁeiévﬁ SVl g P RE %?(hfa%% é%osrqt gtsagg t he
pr ot r usi on gerdrert Heolelxtwsi sttheoe@naaveh por ¢ conv v | 4 el arediacaiyerhidel i very
menber noves. [Claim5 , , ,
the concave ‘portion moves, in a relatively manner, from the
receiving position to the inhalation position, the inner wall
10 of the exhaust port removes the powder medicament that overflows

from the concave portion.

[Claim 4]
The powder inhaler according to claim 3, wherein the
i5 medicament-delivery member comprises a protrusion projecting
toward the exhaust port, and the protrusion member follows the

concave portion while the medicament-delivery member moves.

[Claim 5]
20 The powder inhaler according to any one of claims 1
to 4, wherein the stirring member comprises a rotational shaft,
and a plurality of impellers radially extending from the

rotational shaft.

25 [Claim 6]
The powder inhaler according to claim 3 or 4, wherein
the stirring member comprises the rotational shaft and a
plurality of impellers radially extending from a rotational
shaft, wherein at least one of the impellers is structured so

30 as to move to the region corresponding to the exhaust port.
[Claim 7]

The powder inhaler according to any one of claims 1

to 6, wherein the medicament-delivery member reciprocates,

25



20The powder inhaler according to any one of clains 1 to 4, wherein the
stirring nmenber conprises a rotational shaft, and a plurality of inpellers
radially extending fromthe rotational shaft. 25[C ai m 6] The
powder inhaler according to claim3 or 4, wherein the stirring nenber
conprises the rotational shaft and a plurality of inpellers radially
extending froma rotatjonal shaft, erein at least one of . the inpellers is

struct ur ed <ot 0t H TPt RV 3¢ IhBEFREF o P EIFF s pORdF fige t LR RS hAG8t

port. [Caigadlthe inhalatio‘l}h?dpﬂ/ﬂejﬂj nhal er according to any one of
claims 1 to 6, wherein the nedi canent-delivery nenber reciprocates,

relative to the storage nenber, between the receiving position and the

i nhal ati on positi 0“-[dlgi§ﬁ @1]8] 5The powder inhal er according to any one of
claims 1 to 6, wherein the nedi canment-delivery nenber noves between the
recei vi Ag position dh¢ Plewdexhanbheilon posPridongwhd| @nyorne idfg dliriosel

direction Q%J%Ei%ﬁe%giﬁhﬁm?ﬁgﬁﬁgngRQDSEliveryInember'moves between the

receiving position and the inhalation position while rotating

in one direction relative to the storage member.
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