DESCRI PTION Title of Invention: POADER | NHALER Techni cal Field 5[ 0001]

"The present invention relates to a powder inhaler capable of adm nistering
a powder nedi cament 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 through a nout hpi ece. SpedH3alHTLOMhen the patient depresses

t he operatl@Qﬁggggﬂglﬂévgﬁtggg '@@%E%@z&ﬁuﬂﬁﬁﬁﬂed dose powder nedicanment is
nha I'n

di sposed to i at1on position, is condition, the patient
can take the netered dose of powder nedicanment by inhaling air while

hol di ng the p:$€ MA hi s/ her nmouth. 20 Citation List Patent
Literature [ 6%5%‘ %i 2008/ 1744 25 Summary of Invention Techni cal

Probl em $ 0004JC011]

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

256  Summary of Invention
Technical Problemnm
[0004]
The powder medicament administered using the
above-mentioned powder inhaler has poor fluidity or is easily
30 soclidified. 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

356 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 mamagnirwnthebtkinequierfiocng: sheaki ng before use. Solution to
Probl em [ 0006]. The objectiye of the powder inhaler of the present 5

i nvention is ﬁ§%§%%%ﬁt%% %ﬁ%@ieﬁroblenl The powder inhaler includes a
housi ng havi hgo@®&] adm ssion port; a storage nenber provided in the housing
for storing a powder pedicanent; and a nedi canent-delivery nenber provided

in the housing. The nedfcBREREFAER vdr hifeRtdtbrpriiaberapt| sagt réseent

concave 30 poidd@piberikseesi ¥bngear peedebemones amuntrhef RIS inhaler
medi cament, wherein the at | east one concave portion is capable of taking,
rel ative to ¥Hel$EeF adyd GHied , Day 168 6 Vidiibosi of e T ! whidiP ¥ dee

portion recgiNgs; delr £det L N Hed i ARDURL 5 BRdieamay if 1
st orage nengtr, %nd an inhalatioﬁ ?g gos?%ngwgﬁawE?gﬁ'the E%ﬁ%gghkh and
medi cament caril$dl ¢ahanbddeRigegly MeREdnizseordpdrin The powdemg.nifdiser

further conpfd $£Safest LAkl 0GB, R0V ded, | 0. Lhe. st arage Jpamer, f.0f
stirring the powder nedicanent “stored in the storage nenber; and an
oper ati éf bwtani pr obbdedernivhasheuginwglandrhenng eapablte odf prowdeng 20
petvecn, L1 L She O AT, AT 2popt DAL LI ML, 06 90N
position, the tehdawe peilticawe nottie: medircarenemtelr,versye ceien g mpses farom
e ntoe ' 1 RN Yhd oD b0NBEEELER PORLELRD ANE ARG RHILY S
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 allcws the stored medicament to be
stirred before inhalation, preventing the medicament formbeing

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 nmenber for stirring the powder

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

medi cament to the |l ocation where the patient can 30 inhale the nedi canment.
The powder inhaler is so structured that the stirring nenber is

concurrent | yaopércatsec :dren i eheopsasatd of bt t Oon | Sadeprassaddandneat-ucas to

the initial position., This strycture, all.o t he stored. medi cangnt to be
Stirred bef 5Fe HHHAY GHoCpr BeRti RYCt HE adicaoro 1 bt hoBei M85

coagul at ed. mAs iaanesitd tde Bilv @€ ¢ Ufi@hiee ANDY Ao 0ib Th e dTedi CRdeid thealckege
stored in the concave portion, and the nedi canent can be reliably |ocated

at the i nhal'&t¥ 6T -post P bRS T THRT frdiScdisin o6 Foel g ementerds s tvapreoer
relativest Ootrhﬁhét%cﬁgrf%ér%@r%er kR yobber- s fsy r &4t hey 168 as the concave

medi cament -del i very nmenber 5 or thé storage nenber may be transferred, as
| ong as theP@&d&Fe G50t IROTFE cARtBFe Bepwdes e Tede? %1 hgoposndi 6ASand t he

{ nhal ati on pogishi.en MIRkag: hbs BeLakbyerTavemnt.: OB} odbRoPer ati on

button nmay be structured as below 10 Specifically, the stirring nenber
rot ates whed0LR& Joperation button is shifted fromthe initial position to

the depressed positi qn. QL LIE; SONGANE ROKLLON T Lhe. gl salenL dgli very

menber noves fromthé recelving positron'to a i on posSitron when
t he opel@t i Spelititior lilsy shilie exk froim¢ heenlepressedt 25 pbsint itbr beetrhéion

initial position. This.,allo he di canent _to_be.m xed, before bein
Lranst er f odPPS Woe TEnmHLAt Goh ool {16h | ket ¥ hePof bF 400 SoKagS E4058d 6y
t he medi canpniitdhe amel itddd v qurearentedrt 1dnisf atls® pedsthente denpleyva
structure mhergin t he stifringﬁgenber o%erates,.inwfre arg%ion &%ﬁ %he
subsequent 26T8E&p AT ert TR i CEFEAY Y BI%Aced G'h thet PRhalPaei-an+on
position. [PBE9kion when thd Bpkhe tinabet tohhes eharfe seyebal t netkeds sts@:d
di scharge the predetern%ged,annunt of nedi canent from.t he storage nenber

ne exaltpl ePPfidleoP 8 BEScIPBED BePBR TSRaC f LEAS ¢ 1 lay 266 REGLCapEMt

for di schar gbnge hhecpoyEes r BBH CadRAMa s £:0Fded ol #hé he st 2os, mReher.orand
the region including the concave portion of the nmedicanment-delivery nenber

is formed sBRAsCRYTEHOER RheChRAGUETIV PRF toYat henee R eEBMENFgCPBI T it6r. 13 v

this structyreyewhicl€ the &9”8@%%_BB%%E%E@UQ%e§mE§b%t%ngXuH%%?éJW%éyéin
receiving position to the inhalation position, the inner wall of the
exhaust por Eheetibyesipgengidueie onted eshe A PhapasesiPinohs r fifomstive camssdv e

porti 0o step, after the medicament is placed in the inhala_tion position.
[0009]
In the inhaler, there are several methods to discharge
the predetermined amount of medicament from the storage member.
One example thereof i1s described below. Specifically, an
25 exhaust port for discharging the powder medicament is formed
in the storage member, and the regicn including the concave
portion of the medicament-delivery member is formed so as to
cover the exhaust port at the receiving position. In this
structure, while the concave pcrtion moves relatively from the
30 receilving position to the inhalation position, the inner wall
of the exhaust port removes the powder medicament that overflows
from the concave portion.
f0010]
In this structure, the powder medicament that

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



[0010] In this structure, the powder nedi canment that 35 overflows fromthe
concave portion is renoved; therefore, the concave portion acconmobdates
only the predeterm ned anount of medi canent. Because the thus-stored

medi cament is shifted to the inhalation position, the accurately neasured
amount of the medi canent can be taken at every dosage. 5[0011] In
this case, a@ioivasiOn: Psojectongotionasdothg ExdgusddPos tmeasdbendlsyisded
on the nedlcaq?nt del i very menber_in stream | ower than the concave

portion in tHe TORBERbn dFFetEPBntRaniust s Lot af def t saRe kel proftstdnte o

push the 10 uresliiganEnit sdoneMk ik dhe t&p@ﬁa@&hrmretgl ReblRe Het 8@t of the
direction, attrjbutable to the novenent of the nedi canent-delivery nenber

rel ative to Rt S¥BRRAGeCABNBEr LaNRTs &) DR Y ofO2a%§ - st orage of the

medi camept ijpdhe) concave portion. There is no limtation to the shape and
t he nunber o the protrusion. For 15 exanple, the protrusion may be forned
of at |east one cubl cHl brbfrusEen pi e¢@tuwEBIR] projecting Theasti thieng

menber may take ?&% t r

fornmed of a rot atl onal stﬁgﬂrﬁ Oggél‘éJggng({)f?a hehﬁ“le%;lcan{er}ﬁ:l ers radpg}(rlet?rﬁaer
ext endi ng f rioma het yorat Lonak shaft tﬂa1an@&%as&prthenp@wdémanﬂhu&unyn
can be m xe ot 0 np 0l VMen th stlrn
menber is fgirl%déglll‘oIll eaiﬁﬂo é;téﬁ%r&{ﬁ'@a% %hhﬁu 5“23 uraI I lyonof i rﬁ)ueﬁr} chqr%e
radi al | y0extrerti cagnémomtiched dohatheoeahasiaf porttin shprefesabbe dihatctaton,

east ohe of WU IDAl e, IRLeRL0:hIE £, SaresendLngcf o Lhe expst
t hat the pouteratnied casanie canvhayd eashidor I herrexdhalstiows for easy storage
of the medicament in the concave portion. There is no
limitation to the shape and the number of the protrusien. For
15 example, the protrusion may be formed of at least cne cubical
protrusion piece.
{00121
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. 1In this case, the powder medicament can be
mixed by the rotation of the impellers.
[C013]
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 tc 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, the impellers may pass over the exhaust port from

35 outside the region corresponding to the exhaust port.



30 port by the inpellers. This allows the powder nedi canent to be reliably
supplied into the concave portion of the nedi canent-delivery nenber. The
novenent range of the inpellers may be within that corresponding to the
exhaust port. Alternatively, the inpellers may pass over the exhaust port
from 35 outside the region corresponding to the exhaust port. [0014]

The nedi caneé®tO-1ddl i very nenber can nove relative to the storage nenber

usi ng various nechani .. For_ e | Bt i i bl o_structure.the
medi canment - del i very Q%%%é?e %F%%§£P58%%E&Eg§ 5%§%Féb§¥%§Hﬁﬁﬁ%éfgf%%v§h§cihe
i nhal ati on pos sitorawgs remoeot preocsed iviag ircel atiaceh drol dthe. stioyage:aneriker it n
this case, the nedi negt- eIiver% T nber .can ro ate}yhile nmai tainin% t he
reci procat | g RBVERENE. CARTMENT Valys TRAT HEBFBAmaTdE | VBt oy
be strucsuredtsecaas tl: ye=10ihat peen tilke, recei Mi4agi ppsitkteBnaRpdstiheon

i nhal ati on gﬁiition whi |l e rotatin%ﬂin,one direction relative to the staorage

i

menber. In S ZEETHROFRE pRE s B8 tEE e SPmERSpEHCAIAYS M RGhcad this

portions andareke trhe medi canent-deliivery, Ml neye totkhe dhraetion from
the receiving position to the inhalation 15 position. |If the protrusion is
provi ded on™gRé biediicuhente dEECVBLY CREABST MAHESR bt r st ohreahl beldesthhed

to be retraghed Sediatqd hey POt Ldgher dR8S Hotsd MLEEfiBEE Wht Bt RE LORES
wal | of the exhaust port, the Storage nenber, or other nenbers.

20Advantgebgs vErfedilse ofe¢aVEARPORCEAGES Bl priesehthpheEatnoposal iom t

t he shaki ng r.at.} .0 | 00s ! f, .t (o} r '

before inhaﬁggggn%b?ﬁngﬁnggSégﬁéﬂﬁ?gh%%§?2%§%ﬁf9&§5% r?é?ﬂﬁgé%$ﬁ%®%§ﬁ“of
Drawi ngs [0Q16fhis case, it ipFpgssiplE ¢.o fdmgr aa peispedtitve ofi ewnslaow ng

a powder [npale gecard] ng ko e {18, RRRLLIR, O, the st 30 cne

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 protrusicn 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 is a pérspective view of the powder
inhaler of Fig. 1 when the cap is o¢cpened.

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

taken along the line A-A.



[Fi'g. 2] Fig. 2 is a perspective view of the powder inhaler of Fig. 1 when

‘the cap i s opened. [Fig. 3] Fig. 3 is a cross-sectional view of
Fig. 1 taken along the line A-A [Fig. 4 Firg. 4 is a partial
perspective view of the powder inhaler according to the first enbodi nent of
t he present invention. [Fig. 5] Fig. 5is a plan view of

Fig. 4 and an 5 expl ahator y4 Vi Biw of4 iis soperatiiadnperspective {fdg.oBcHE g.

6 is a side eleyati.onal, view of Fig..4 illustrating the internal structure
of the housipnog"'fa/elC inhaler af:ﬁogr.d:lﬂgg Epgﬁh@iljﬁslsrsgc Sg'?)ﬂdélmeéﬁ:t 8\%@&%8??6@&9 ve
vi ew of the istwrageomenber according to the first enbodi ment of the 10
present invention. , Fig. 8] Fig. 8 is a partial_cutaway
perspective view of tHet%t orSalgngn%nbér igccorBitAg t%0-¢'heCfi it enbod et of
the present diapedOdry view of its dfdrktifnFig. 9 is a perspective view
of the storage 15 nenper according to the first enbodiment of the present

i nventi on. [(FF9g. 000 ¥ f 1B & sidpelegyediiamaviveoifof fidg. 4

storage nemben ancoreing tRet heckissh emhodiyend of the RbLesenly invention.
20[Fig. 11] Fig. 11 is a partial cutaway perspective view of the storage

menber according to tHelgirkk Fasbodi ket pofritivel srdsemy inpeanéonive view
[Fig. 12] Fig +12 £%02aRlPReMiaw QECEQ@iﬁﬁgEggghgﬁ fé%%%ﬁ?odimen c?%ghe

medi cament - del i very menber according to t i rst e nment o
present 1P nv@mssent invention.[Fig. 13] Fig. 13 is a sectional view

o 00 AP I OIEE TREGRTeRL ARt R s TR o
of the storage member according to the first embodiment of the
present invention.

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

15 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. 11] Fig. 11 is a partial cutaway perspective view
of the storage member according to the first embodiment of the
present invention.

[Fig. 12] Fig. 12 is a pian 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

36 according to the first embodiment of the present invention.



30 rotation nechani smseen from bel ow t he nedi canent -del i very nmenber
according to the first enbodi nent of the present invention. [Fig. 15] Fig.
15 is an explanatory view of the reciprocal rotation of the

medi canment - del i very nenber 35 according to the first enbodi ment of the
present invention. [Fig. 16] Fig. 16 is an explanatory view
of the reciprocal rotd@ion ablt He gediléanent adeldxymranaeaber vacooradf nd hteo

the first enbodi nent_of th resent _invention. [.Fig. 17] Fig. 17 i

expl anat ory r\?icé\ﬁrocfcﬁﬁe §o$83i18tnocacff r oﬁg?i oﬂleézglqa&‘ée%d?%Ja%é%%-ydeﬁe{%‘g’faf
menber accordiduyrding hieo fthst ferbadiemenid iaferithes presenpbrenwant towention.
[Fig. 18] Fig. 18 is a pers tive vi showi ng the inner structure.of
powder inhal er accor i i t oeﬁe Fs]e%onzvyerfb%dﬁﬁerﬁx%]fai?%%oﬁi‘f’eé"é'rﬁw i A% ertin.
10[Fig. 49] AHGpA-ds arperspest i wer exphedechad i@ gdnt -hee DoveEer | nbalerr
shown in Fig. 1§D. ,

20i saparti ala%mr%%e%@?vggkg% é?“lﬁogl%%@c% afe HefrbR¥ e &RBHN 1PWeREg O 8.
[Fig. 21] Fig. 21 is [asjp%ame/j %%f_f@giszé)-péﬂsﬁbgti%%] vRie@r =22ui%1A tSicde
view of Fig. 21. [Fig. 23] Fig. 23 is a perspective view of Fig. 21.
[Fig. 24] Filgnexs ssrufsvher P apcview ,dJﬁvéwlrﬁ;rtﬁ'éCPﬁﬁémstﬁrcmcghﬁe SGfC e
powder i nhal.gk, ACGAL G n(gftghéhgrég%g@d ;erhedinent 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. 22) Fig. 22 1is a side view of Fig. 21.

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

([Fig. 24] Fig. 24 is another plan view showing the inner
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 1s a side view of Fig. 26.

25
Description of Embediments
[6017]
(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.
[0618]
35 As shown in Figs. 1 and 2, the powder inhaler of the



20[Fig. 25] Fig. 25 is a side view of Fig. 24. [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 Enbodinments [0017] (First
Enbodi ment) First enbodi nent of the powder inhaler of the present 30

i nvention ispe&p@atnedbbdﬁmmnﬂtﬂsrﬁﬁmm@ﬁmﬁnto dhehdnawiengsndrilar 1 is a

per spective h r |nhaler ig. 2. 1S _a perspective view
i |lustrat i ngf)’%ﬁ%‘ig%mée p'%%‘hasl% Eﬁov“g f&m‘%htfﬂha E%b‘“&% ened’ V1D GL8]
35As shown mtmetlgmec’teamddmstsh@rp@m mhaJterorm‘ drite, prras ent: o weend

is formed into t hin rectangul ar_parall ep| d shape, provided with a
housi ng 1 ha?/‘?lﬁg a°Hbat g &3% ‘Hht?@s‘?%‘ﬁ %%flcﬁP ohé BhBOtgAGetative

transpar ent wpcrze coMmesing 1 he mhﬁ@@mﬁ tHbec£aP2 2 4 o Pryeted diglalid ve
5 to the hous}29 Sgemfl cally, the cap is pivoted between the injtial
posi ti on wherls n”i‘h‘él épPQSééﬂ‘éPswpﬁéeﬁﬁultﬁﬁ &c@ ¥1 &y Stov ¢ Mg g cand

t he inhal ation pEshidven iwherei.n1t hen ot dpipce ddi b8 SXPPEEInagnshovwn 1k
Fig. 2, so that a patient can hold it with his/her nouth. I'n the housi ng 1,

an operati o i ¢eR Bliss ;ﬁW%ﬂ%@ 35 e Tpdny |Fé|§1 Wher éocbbéﬁe@ péttienthe
cap 2. [0019an hoid it wIbg ﬁﬂ%?ﬁ@i‘lm@t%{}'ﬂm U ) h%'ug,l ahfﬁ}?éreartién

expl ai ned bel ow. The suction channel t he po
10 button 3 is provided in the 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—-gectional view taken along the line A-A in Fig. 1.
{G020]

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. In 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 cof the storage member 4 and the
medicament~delivery member 5 are explained belowwith 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} to 5(e) illustrate the operation thereof. Fig. 6 is a side



15 is explained with reference to Fig. 3. Fig. 3 is a cross-sectional view
taken along the line A-Ain Fig. 1. [0020] As shown in the
figures, in this powder inhaler, a powler nedicanent is stored in a
circular cup-like storage 20 nmenber 4 provided in a housing 1. The powder
medi canment i s discharged froman exhaust port 41 (see Figs. 7 to 11) that
is fornmed ieithe thhaidomwofew b€ 5t gl agea IMerdierz #in@rnchd hen drranskernedutre an
i nhal ati.on poshéio ¥ a medi canent-delivery nmenber 5 that is provided
bel ow the eXHa QH? S¥19-The 25 inhal ation position locates in a flow
channel S inothehousing 1 that communicably opens to the nouthpiece 11. In
this structure, mhen the patient breaths in while holding the nputhpiece 11
with his/her mouth, e Spowdeirnetitarfefit paske’® Throubhe tHe $1 61 BRERGE S

and thensisjyi ﬂ@akggap.%btl@eﬂﬁ%@r%%ﬁ 1%0£992§}])ove explainel® trH HERS O
the storage nmember 4 t he nedi canent -delivery nmenber 5 are expl ai ned

bel ow wi t h Hef e?éﬁcé ttlérﬂr@s memher 6/ ¥ @ Meassafpar erakrpagspéet Pordgirew
of the powdgr jinhal &l | Figge %.(t%)rflﬁ])ega Q#n%ré&vhew%oérg{rgdeé’w?‘pq £ 98nu32H b)
reo I g. e

to 5(e) |IIustrate the operation t s aside vati onal view
of Fig. 4 |Ek@gmxaﬂ|ngtaheulwtengagegtxuctmwesiﬁcmMéehQGSEngfTﬂﬂﬂzzprAﬂe

shown in Fi he Ci.r r rrd.n r.
inserted i nglfg‘ﬂlg ejfbove expéf arlor;tea sot%oar Ih flt 92”@5&? érOtascabcigfr@%%rt?d
a nmeansld or ost ithr m@ﬂﬂuxrmﬁwkherunhtmmmmf tAbessbiragiengemdwyerd,7vherein

provi ded w an annul ar frame 71 rota e in the. circ r e of
Phe’ bt or age EERmfCALO MR o Fee T ias ehate SRR Y G iAo E % o
10 on the cenber efrd e botithemref: xt m&p@uare&gﬁ Terheri A, 1 whered mnd these the
h ot her four stick-1ike |qpelté?s 7%]_The
7F t

1 1
oy | SR ST S TS e e hRe RhEal Fankhes Rapy

connected ta @@@raﬂ@Lﬁ@mécﬂmt% pér@8akria EQKFRE 0D £t fige R Pher Erame
surface of the annular frame 15 71, so that the stlrrln% nenber 7 rotates
5

when thESOp@FatﬁGntﬁﬁF%GHWBﬁ?%?ﬁkﬁ%§@%ﬁbe?h% bper&eroNGH b7 Pregation
expl ai ned ipudelal B bel @uerEQQ23]  The operation button 3 is explained in

detail below.
[0023]
The operation button 3 is formed intc 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 ccaxially 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 ﬁieces 3221 can elastically deform and project in

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



The operation button 3 is forned into a stick-1ike 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 the nouthpiece 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 witha first 25
gear 32. A SecOACrgearf3oneés g:aiatadd ynprond dech coasialdry twivkihdt bre fiinsd«
gear 32, and the cond ear 33 neshes mnth t he gear of the annular franme
71. To bennﬂ%?%pg rfl% aBTShoWAIPRSFPG.! 621 HE'939%t"HeRrth2 is forned of

a gearing mﬁwesgéscwﬂbe@ ERSHGSn¥ALL b tdes § ack B rofnd ke eRenal FQBtb}Ei on

3, and a circular 30 engaging part 322, which coaxially connects to the
gearing menbet B2 ﬁhéls%egﬁé*sf wWe-h the second gear 33. As shown in Fig.
5(a), the engaging part 322 has two engagenent pieces 3221 pl aced opposing
each other on the outer periphery. The engagenent pieces 3221 can

el astical |y deform antn ptlo} @cttiweBEr¢ het hadi &l rdi pecteohe r Theopetos gear

33 is provi Qf‘éjs&fﬁ'e&%;ezléﬁhf e} é’ﬁP&é‘FPypr&ﬂéHS&Pé‘%g%%G b:ﬁ'}%aﬁréc@o%cg is

toward the first gear rotrusi ons® 331 can eng
above- descrldmdr%mg@@em@mnpte@e@ [R2npf thre ferrga:glg@gzxpéﬁtrazatiea the to

first gear . | n_this stryc the stirring nenber
oper at es as:%)escrl %ég’] t w1t E%lef]f%c I3>S/l, vvhfentcﬁﬁe operata}sor? ‘”g}onrg;lgh
depr esséd a@a&bﬂstaztmé‘nsg)rlfngg 1h:eué|trcstt}gea:ro*8£tiohachSt1d@JefiDsth@ar 32,

t wWith th k.31 .Ln thi hown in Fig. 105(b) and Fig.
S(0) ue. t 64N H T BE ROACDE e i P Dh T34 P aabRpF ot PHEIGT HHi s |

pushed t owardd tdvet thbm myrfe@mzneh@hgdmeeet@pecewem;h fitpagerenty pheas dd2d,

and thereby the con ear 33 rotates to er with each_protrusion 331.
This makes t3é'’s gé‘gﬁr‘?e%nﬁ@ﬁejf Wat”@&?g EWPErPﬁéoéle%gﬁd gelts Fwpkes

rotate 15 i rtﬂdﬂetstr@rla@emaﬁﬁ‘eem éhaltre&@@@éashtw\ﬁwe sbecepeladd an rbittattpé\ 3
is returned fromthe depressed position to the initial position by

force oftd thér‘sEPPn‘-"gtmEﬁ%efrﬁ‘err%kfe@éar 3 qq%%e%trM%teﬁp%e%etappééﬁw

However, in3his casernbgcauss eaeh d@ﬂéé@é@&pé%t%ﬁs t B0k heO B iith cont act
wth each engagenent 20 piece 3221, the secon ear 33 does not rotate. As

shown in Fi §OS(dhHon \Mﬁeﬁﬁ%éofﬁqesﬁfg‘éaﬁ SpripPat é§e| ALERe @@@ésﬁéotates
direction, ijrfetnef %BQ&E% 40-Lbe bR I @b RO PR, trﬁaschaef Ot K YsL 3@%{:1}

conmes in contact w he other engagement piece 3221." However,
count er - r ot @G 7 oY eS8 bsdoeachoR5cengagenenn tgicdc ey i322 Baah mremnent

nvard b the Jadigl, fl T e 008y 1eAEh Psal LA o AL o Aede T el Lep &ACN,

protr u5| on 1 passes over eac trcally I'e” engagenent p| ece
3221 from t e goutwatd, i mhanr abiealf idisrttectdaon 3 thaktebeipr athreusamsasje is

dof ned as NG TR bodi 11 ORCid Wt {TA® obtr B Pan CRUCLART S 1t
depr essed agaiot,reaichn B3 coseeni 33onsa Pt esised thye eanbrengageersht b Beee
-32_21’ rotat IBE%lt heHsowCeOvnejrpexghen th Ogéglxntez:—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 plece 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 positicn, 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

356 a manner as described above, the stirring member 7 rotates about
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VWhile the operation button 3 is being operated in such 35 a manner as
descri bed above, the stirring nenber 7 rotates about 90 only in one
direction. Because of the rotation of the stirring nmenber 7, the four
inpellers 73 stir and m x the powder nedi canment in the storage nmenber 4 so
that the cluster thereof can be | oosened. Additionally, although a draw ng

Is omtted Sherg, SERANA;198a% 33 engages W L a.,0e Peﬁtf‘oﬁ%‘f“ﬁée The

he
counter counts the %ur’r{;er of tinmes the operation uttonaéol s depresse The
counter is sotbtructuradtdhdt the fmunbempefl lehs ¢ount &r adetmeastklse by woke

every time the,second, gear. 35 Lotales, Lie b edebernl ned. angle.. The aumber
of the count'er tan be observe om out'si de” T he housi ng. e nhechani sm
by whi ch theast ilyer ilng sreendier Adds trigirat leldy j re larteo ek e td rerw i sy niot ohiindtteed

to that described above, and ma¥ g)ﬁ nodi fied | qbvarious %/an%s Each rotation
angl e of °t hé T r ity SISt 972 s Adt" JTHT T &t t'd 085%and* oy~ B8 ?ﬁtaéﬁ&ﬁ
sel ect ed dependitgr ofothestype oftmbbe 45 otedeeanmet opkitatthich ¢ageord R is
rotation ang|e can bg: adj ust ed degeendj ng on the speed-reducing ratio of the

gears 32 and*S¥F ¥t engtlf SFOUH %H’%k%oo?tﬂ’l%tgﬁéfdaﬁhé‘ﬁ Bt S e ot

[0026] Subsegiterntdyntéhedsdpph¥eaf pihe edicanent i fis opnthe20 st Qeage 33
menber into the flow channel is explained with reference to Figs. 7 to 13.

Figs. 7 to IR EHerepBEerescrméned Aplai ngTAe 1aBRer odr £N6f COWRERY siedye

menber, 1fi 9.pel2f@e die @ U@ MW & e Hdienial  stHdiglding, 0f o f hg, heusing,
Fig. 12(b) is a plan view of the nedicanment-delivery nmenber, and Fig. 13 is
a 25 secti ortdle gréwriimegnArhg Tt hé of Fowabrdt e aneddéamenti.on 06279t ASTeiowh
in Figs. 7 0 12, Bdhe Hotd %;Bo%f,f aahcrf‘d QJad} e Y396 BMPeS s A o fdWays.
circul ar exhaust ports 41 are fornmed having the center of the *bot t om
surface in BetokeewrtEgeeFiaghyg 130 of2) heEat hrofi nighmeskkaudt 1 porets Uinitsed drared

{2,251 en | it 40T FE oL AL S L B0 RPOUb R, TN OGO B
t he exhdbist mpariicatlgntso ds tthidr @@ dehe theawdertation angle can be adjusted
depending on the speed-reducing ratic 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 storagemember 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
26 sectional view imagining the fiow 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} . Bach 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
medicament in the exhaust port 41 by the rotation of the impeller

35 73. A circular medicament-delivery member 5 is placed below
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medi cament in the exhaust port 41 by the rotation of the inpeller 35 73. A
circul ar nedi canent-delivery nenber 5 is placed below the storage nenber 4
so as to cover the exhaust port 41. The nedi canent-delivery nmenber is
arranged coaxially with the storage nenber 4 and reciprocally rotates. The
mechani smfor the reciprocal rotation is described |ater. 5[0028]

As shown in £hgsstdiagBdmddbeing the Jrediccapral- deld vehw IRMBer 541t WO The
hem spherical concave portions 51 are formed in the region that can be
observed froRfEhecBRR&USIE Porar U IR tHneayang6et Corx3p1Ras il ioltdife for

measuring a Q@@@éé@fﬁeﬂ9§§9§ag%.QECHBQOE%WQEIrgggkgéﬂentTﬁgrﬁe§B§Ei§h for
i nhal ation for a patient. The concave portions 51 are | ocated about 90 away

from each otHee afeagrelRe lcincdlifiarentd adewtydeefonatAprotrusion 52 for

pushi ng the pﬁ@\@@ﬂ medi canment outward is fornmed at each | ocation about 45
away from each concave portion 51 along the 15 circunferential direction.
The two protrusi ons 52sa@teodmndatBhadilngnd R céntigre ofedili@ment-delivery

medi canment - i yma[’gprS e h protrusion.52 is.forned of
two adj acen?ﬁ%olj?]%%u%i on %ihe%%£§%¥§¥§£e2 (E%%g‘%g gﬂgkigisaﬁé %ﬁghf%]?r%n&ujszil on
pi ece i s cubilcaltey shmpedt:t Esoh bar obsesiver receth2lekbadissppsed 4. Kk dthat

i a1 01 1 ecrON 1T G St GLHBr> VKB Fc WollSELriti 208 TUBE b AERBRY 35 °

rot at es 10t heo £ ancapewpent neaichmand the Pratigisd amhed Mg osushpaient .
structure rqfate al onggt he exhaus%llport 41 in such a nner that_the

concave por tilth E1"987§nH ot hdOPFotruditEn i85 4ck G r AERE el IR GRED

st orage menbefhdr Bhieughhthe: exhagstepeihl4di rédr1BhS CASRo NG PHOBLUSH ON
52 continuously projects toward the inside of the exhaust port 41 before

and after tHIFHIREIOE PTHECE IRV PRt i ward 4 sekpsied &5 BRI St

port 41 at the,uedi sanBpkyr e6ehViRG B Resd 44 0P 8RQWR 15A Bi1gn P cfovever,
when the rotation of the nedicanent-delivery nenber 5 progresses as shown
in Fig. 120 aidFmptet1entielpdbsestover thee SHapsotporiids ardaredaasted

bel ow t he bt ofi {he. Shar Agsr r{%@ﬁredi;caﬁmﬁtp@émeeyiﬁem&%%e‘@eéﬁ
the inhalation position fromwhich a patient can I nhale 35 the powder
nedicanent.thWOZQFaCh protrusion 52 is formed of two adjacent protrusion

pieces 521 (see Figs. 9 and 10) and each protrusion piece is
cubically shaped. FEach protrusion piece 521 is disposed so
20 that its corner faces the circumferential directionwithasmall
space in the radial direction from each other. When the
medicament-delivery member 5 rotates, the concave portion 51
and the protrusion 52 having such a structure rotate along the
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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-The spatial relationship between the nedi canent-delivery nmenber 5 and the
storage nenber 4 is explained below in further detail. In the condition
shown in 5 Fig.10, the concave portion 51 noves fromthe position where it
is exposed fromthe exhaust port 41 to downward in the bottom of the
storage nmenbed042jln this condition, the surface of the nedi canent-delivery
menber 5 is in contacipmﬁth the lower end of the side wall 411 of the

exhaust port 41. Ther &f6r EPakHEL F6 e dR3h LAnBREYEEN V1S nenber 5
rotates, thend@vermend-okltiRe s demedt 41anef thie %ﬁ@é_ﬁ@ﬁlhe@%%@‘ées
er 5.

the powder nedi cament on_the surface of the medicanent-delivery me
The powder retRtatBRE BLPY| bRt F ATt Aetaddcavénpshei 68n8E timr ahowed,irso

that thegconeayerporthencaAcaReor e Y0l 1-Lhe: A 5E8d cdone pousler
medi canent, toward the downward of the storage nenber 4, 1.®., to the
i nhal ati on positS 8XPOEE % A sMstireeriyaals & [po 1pF dtlr tei dewpeardsi 5xhobstt tidre

powder medi ¢adre L i.on,di rect.i r tion._so t
t he powder nedi E%n%?l?tr%?e: fea%?%g y4 i x@g ﬂa}ﬁgs g#%éée%tg‘ﬁgf hgﬁ%oéntg%&ac%o?gﬁg}?
20 51 as shovadigemregt-dslixegpyamembs rf 6r med ibetwadm dther ithko threotlrdugiorng

pi eces 521 ; i t easi,| ss thraqugh e space and in
a uniform nz)gfn;t??éwgt%eu%giellc%ﬁ)voeﬁgcg]eanec}%%g%g%o}ﬁgr%i gi B@Hﬁﬁﬁ&%&eﬂhé’%en
corner o théereidivsinomipideri b@tyfmeebthesciscunter ephibal odereshil ¥ he

25 nedi canent, gan S ot.hlLy through the side_surfaces of the protrusion
pi eces 521 v?/iltcﬁeou"fapggi %g%?%cﬁéﬁ ﬁfl‘?’tagjeﬂbr%?FEsgan IeRNIHRBot R wBoRk&ave
portions 51meick damered o thiees30 faedi 6 aMERE-Med i ¥8REnFRRRAr B r YWhidifd P& |
operation bﬁbton 3 js returning fromthe depressed position to the initial

posi tion, on&P ML TRt pey erdAews s $Renfepeave portion 51
medi canent - £ @CLEMbREdROS bt {104 tA cdoh POIRIL £ 10M I & EAUSH P 1044 4

the inhal ation position. During this operation, the 35 other concave
portiont®1 RBFEeErER HESEnRANdEroRefaSiameTH: 4 ¢ oW aed rideeidawny aosidf die

S0 as 10 besteadyd aledidier SHbSEAUenceo TediC AR SUPBLY URER LAE ORG! 34,

button 3 is depressed. [0031] The'feciprocal rotation ani smof
medi cament - EFRg&ENr veiberpret expliannetle belson2 higinsh effer poeecromEidgsambhd 0

bei ow the mol daneS A T Gy rasas SuB B8 Vg Hef ety SErEh SRR Rowi
views of theedpepatininis reliably mixed and placed in the concave portion
20 51 as shown in Fig. 13. A space is 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
26 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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"10[ 0032] As shown in Fig. 14, a plate-like substrate 61 is
uniformy attached on the bottom of the operation button 3. Therefore, the
substrate 61 also shifts when the operation button 3 shifts. An L-1ike
driving lever 62 as seen in a plan 15 view is pivotably attached to the
substrate 61. A protrusion 621 is provided on one end of the driving |ever
62, and the tpreotridisd 0N HF Jod S Plyef abbyadits ask ireadgifonl@ie thiughrdote
611 fornmed in the substrate 61. This restricts, the |votaﬁle range of the
driving | ev&PHEEameRpr PHEPHY PPV dde PG bhan eRRCP™L e i i(ARRIG %8R

62. Aprotrusiogr16R2 is provided on the other end of the driving |ever 62
and the protrusion 622 is engaged in the circular guide groove 53 forned in
the bottom of the meditane®tlEBPraér ¥ ordiern SteFigt heRndfethg notch 54 is

formed ig g%§0§&k%$€f&8$?v82 tAErBR ed CaRRNLR] inderol, TBIET: e Alhce

elastic e prolect piece 12 formed in the housing 1 1s
engaged i n ltltve Figtch B4. t®yl bei r@@ngé@e@lsv@thltﬂﬁevpﬁm edt édiepims@ X ca he

medi canent - Q§¥ghqﬁggﬁgnés@%égegp%fgﬁ §;¥@eﬁhéhﬁe89%%% ﬁ%kﬁ%#%ﬁg% 3|S

depressed. Wever escri I"at er, r el éasi ng convex

proj ecting m@mwatitufugiuehieuapiécerézmhefaxpﬁnhaﬁprhevsabstDét@h@l
When t he operatl button 3 is depressed, the projected piece 12 is pushed
away Sso t hatPie éﬂéﬁﬁégenent with the notch 54 is rel eased. [0033] 35The
reci propal rfooazon mechanismis explalned below wth reference to Figs.

15 to 17. When the operation butt depr essed mthe initia
position shown in F|§* l%hOY%elgugégragé' fpi%ﬁ%ﬁ%oiﬁgﬁrﬁggé&ra§§ Slovir? i n
Fi-g. 15(3),u@ﬂ.@dﬁh@l;drdlﬂtélghbﬁvah @&eplb&wmacwrdh@gbpermltdn w@assh the

5 nedi canent -del i very nmenber 5 does not, rotate because it i i xed mnth t he
proj ect ed pre&eERrThetprofrhsteate2 orrtse dbh FSeHBeEfQ%ﬂEQﬁ?Rﬁ

lever 62 nmepaly oy Iai%suadtcmg pIth,J.QM}@'@ &F PPYRGSBerart Be 8BAEEaAENH- &1 iygry
menber 5. As shown in Fig 5(hb) the operation button 3 is conpletely

depresskd, VA&W1OSr é’lléfé%%aﬁglkb@tﬁﬁé@fb%@tti%rFkBQBS‘H?S’t'—ﬁ%t§u%%t r a?% B Pusher
the project gdipisece, d<; aMey sQ bhat e Snoegenept vhatweer dhesNotLty 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 is provided

20 onone endof thedriving lever 62. Aprotrusion 622 is provided
on the other end of-the driving lever 62, and the protrusion
622 is 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

26 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 projgcted plece 12, the
medicament-delivery member 5 will not rotate when the operation
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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54 and the projected piece 12 is released. This makes the

nmedi canent -del i very nenber 5 rotatable. The other end of the protrusion 622
of the driving lever 62 is |ocated at one end 15 of the guide groove 53.
When the operation button 3 is nmade to return to the initial position, as
shown in Fig. 16, the other end of the protrusion 622 of the driving |ever
62 pul | s andirtdt ateefse tdrecereth clanent - el tvet y . nefven Bhdueptoathenshiiftt oof

t he operatiagn.hu . Lhi one, conc . porti ve. 20 .fromthe
Fecel ving posi Bl SREEGSERY TRRAT BrEon pocrti ohs BRaP: REodtay ‘Ciheav The
portion 51 mmbe tfiraom totieisnhabatdegpr posed} as tshidue ineEegvi hy (pdsidriddmhe

When the operati.on button returps to the.initial position, the projected
b ece 12 | h TS MBI TR &F St PRI §CaEParmE 1h baT) ETErgaate i LAC anot her
notch 545 2mesd c@sndrx fdx1 L her fedinganebldsies nver yoteobere mufd034 s fixed

Subsequentl%i,l when the operatjon button 3 is further depressed, S shown in

Fig. 17(a), "thd sFePTER¢ e R &6 Ving "&Fe P65, fondh A Gitder

groove 53 tentherotherrand maf 13Qet-he2 Gl el @rsaa\e H31 oRgweNeIguide groove
medi canment - del i very nenber does not rotate. \Wien the operation button 3

i s returned BottHdlg REdilgpmgaditdedn vary §¥8REE A- FidS stAB) 1nthkd otRdP)end

of the driving, et 2 PllsntBerebhern %@jdgmﬁﬁEtQ%%d§eS£QQ!%d§3t%% as to
rotate the nedi canent-delivery nenber. As a result, t he

medi canht - dellieperiyn qrepdiey e x ePar hsono bilide qfodihd giishbumt ei ALFPESIES. TAEL
opposi 101 o CRAC radboBy rhe. revt SO0 But tor Sndrairens Ae Hsae | bed ave,
the rotati oh4diarecttiton pfojdet addptamentiZdels verieasnder Thiwverkes theh
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 receiving position 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 nmedicament-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 gulde 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 tc the position shown
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5 tinme the operation button is depressed; this allows the reciprocal
rotation to be perforned. [0035] The operation of the powder

i nhal er having the above structure is sunmarized bel ow. When a pati ent
needs to inhale 10 the nedi canent, he/she has to renove the cap 2 to expose
t he nout hpi ece 11 and operation button 3 as the first step. Wen the
operation buttohi@.i $4dephessietls theest thei ngteenber piautatiess sed hatowhe

stored nedic t is.mxed. This,.prevents bl ockage due to the i canent .
In the pr oceggegh%r'eil?’t Hé fgeorﬁielrraeﬁtojnorbu??%ﬂsé Fs Pefiﬁ?rariﬁ Hﬁ‘fgrsg%ﬁt
depressed pasi¢vboutobtiecnnbbeaktpesi.ti as, dehe raepweawe Pas t 0tk S5b mves,
fromthe recejyvi nﬁ%ﬁOSi tion toward the inhalation position while receiving

the powder nEthCaheRl. COndde MEE CORIt TR LV LY PaPPEAt “bréRHSEs Rami | e
hol di ng the h@h@C@pékaitﬂotnh%dﬂﬂﬂrh,i@%é%@eﬁ@@@?r thedi ganents idhd he
concave portion 51 passes through the flow channel S and is then inhaled

t hr ough t he lfﬁ)%ﬂ’if)?géé FPLafeosecaP e f pededbove, in the present

enbodi ment, ftde3z2p housing 1 is provided with a stirring menber 7 for
stirring the powder nedi cament, and an operation button 3 that relatively
shifts the medi camentThe ¢perposphi oh Wkerrowder puthehtr danvindat ke twve

medi cament . Mhilecthe ppenation huston 3,1 peing ESE"%ﬁ%eﬂegpsfga Ui g to
the initial position, the stirring 30 member can sfAultaneousy be
oper at ed? THerefler@lcanenst ohedspewters medireamerd Wen dap st itre eskpsforehe

i nhal ati on, j e di r .n o] d..This kes 1.t
possi bl e tong{%@%%ggc%gr%ﬁ éaér%%%ﬁ%% ?%P%dlgcg%mﬁﬁgi %lfﬁ(% %{OT% ave(’&hen
portion 51 drtk repéabtychobatéonhe cdenchuver osédpntbé at itrdre n35 nentiadatd on

posi tion. [éggggeé%&9%%%tE%%%dgggggéwmedicament 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 in while 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
1.
{0036}
As described above, in the present embodiment, the
26 housing 1 is provided with a stirring member 7 for stirring the
powder medicament, and an operation button 3 that relativeiy
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

36 inhalation position.
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The second enbodi nent of the powder inhaler of the present invention is
expl ai ned below with reference to the 5 drawi ngs. The powder i nhaler of the
second enbodinment is different fromthat of the first enbodinent in the ‘
driving nmechanisns of the stirring nmenber 7, the nedi canment-delivery nenber
5, and the counter. Therefore, mainly the mechani sns thereof are explained
here, and dlflgbi?)qqte expl anations of the 10 sanme structures are omtted.

Fig. 18 is a perspective view showing the inner structure of the powder

i nhal er of (HBesocedbédiwsiimerftily. 19 is a perspective expl oded view of Fig.
18, Fig. 20 is a part.al Y. Lve Vi S K, Of
t he powder i nhaler, Itg:h% S%ngol \;@aerg[?%%ﬂ@%%\l/tv %ff E?l\é& qu%&@%ggﬂégglgsrn?gbghgi de
vi ew of Figpr2tenandFrent23ni $saeperlspecid vieelbewwdft i f@denfe088] the

First, the rotation nechanismaf the stirrin er. 7 is, explai.ned.

Figs. 18 to%23"4R&R," in %epggﬁ'ngM? EL ﬁ% inﬁhn%)hge S eerﬁ%g illr%r%%',b\slt
operation byt Egar3nits e gired wift kHdhef $psit ngmpoati rghrawn)n di: aposied viimdg he
housing 1, and a portion of the operation button rotrudes fromthe side
surface of FREDABICHS Ode The Stdd i HELRTHnd e’igﬁia%d}‘%h??m?ﬁé‘%@%éfﬁ%fn

button 3 isyphoki-ded Wdd ©hd ackusiern trhe RATdHON ®5ihDgatRd mechB@isms
housing 1, wherein the rack 31 neshes with a third gear 35. The third gear

35 i s uni f oFfARyeooaxPabkyleéneedhfiren #1¥bhGibn IGede SeMan gt T figdhe

di anet gfy t hghnd he dltichdegeFe i tThE. FAUG I N c0QRN a3Bet SodtiRRd vi BwasH@wing
shape, and rotates uniformly with the third gear 35. The fourth gear 36
al so nmeshestB6 wnnprastrichugeapf3thahrendes dnhgdied Hehibi® RS PHEH: -

gear 36 in heysi ng ' eI dS CPAx A4 Yrapd 108 aFapl Yoo
provi ded ong?ﬁé ??f%ﬁ aé%?%é!eé$ﬁg%si%>¥tph%gd.ear 38 has a Ifilar ger digé)rret er ltshan
the fifth gegraB7iaidmiteshepesarechévgeateviofahhgnatipapger mapber of the

35[ 0039] . e fifthag 3 it str urg; as 4

first gear BWART, ﬁghﬁlre-s&? eﬁ%%d?r%eﬁ?ag asgjelzaqui‘{:la Y, tFlIZéTiuﬁ'h %le r 3 e‘Llss

formed 6f aa geadengieeniodr FA7L t2at aneshiésgwi 2R theaf parshegdarved@icahd fa

circul ar engggi n%lpart 372 that coaxially 5 connects to the gearing nenber
s o

371 and eng tth the sixth gear 38. The engaging part 372 has a shaft
menber 3721[a0dstfwo circul ar engagenent pieces 3722 surroundi ng the outer

peri phery of the shatt nb 3721. .Each _engagenent pi.ece 3722 can

el astically deform VEPF{IS‘;C&I I%E?e( 58%15‘}%05} AT gea%srgé)jgit ) Sgtnldrﬁlor?? TR i n
the circunferestéabldineati onsproect s8upwa? 8l yhowheisihd gpae Bhmtsahas
the sane structure asthegg)g)c&ggﬂdei ear, 33 in_th ir nbodj ne

Speci 1 i%0al 152 THE SixeR 6 o F CRACRAEA CPWg ST Por b (R 2o
protrusi ons, 884 that sprajrect (Hovwaikbwhe &ikbbsgeari m3thelheyyidig ubj casd 381
can 15 engage %M-itorr]l tohfe gﬂe %f érhaetfgrga%%r{etrgn pgec?:%t?gg esi nf}rgr% ftihfet hsn?&ear
37. [0040] Por P P
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 with a 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
uniformlywiththethirdgear35. The fourth gear 36 also meshes
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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In this structure, when the operation button 3 reciprocates, the third,

fourth and fifth gears 35, 36, and 37 20 reciprocally rotate. However, in
t he sane manner as the second gear 33 in the first enbodiment, the sixth
gear 38 rotates in one direction. Accordingly, the annular frame 71 al so

rotates in one directioR rkighe, ckhe ski FELN Ln .
direction to stir_the nedi éamen? accor di %8 tggg?ﬁge)ﬁ%e%?%‘?%gg??naszggﬁo%ﬁﬁt
of the operafF8h Battortis flgpfipmbodiment. Wrewbfhaaildm,fohet igfth gear

.reciprocal rayatéan.9led be HRM AR oL fols$ 2Xpl ained with
reference to Figs. 24 and 25." Fig. gf%{s%%l\{gz}hqa%wmgﬁ%vﬁsngltia'llﬁlegﬁﬁ\r%é?urth
structure 3098RTt heb poRii€r 4 nRakernlaandeFoggids imant si3de vikurt heseofally

[0042] Ag shewAnkb+E ¢S, | at.e-Jike substrate 65 is uniformy
attached on thenbogctsorgh%o%:gléhgeggéfl t?‘gﬁ‘b%ulf tsjo—)n1 ?,nct:ﬁ@rgeaf%e"? HE- b at e 1§ K&t h
substrate 653extrehlls tOvmrahgaminearaB3s 3 hofs hehhousisgber BN 2tihengames

manner as i LLS i t, th strate 65 shifts when the

operation bﬂ%%gﬁu%bgh%??gggﬁgblgﬁ%ﬁcﬁs§>2t%£apﬁ§°mqﬁ%t EVY L85 Reriphery

pi vot abl y atefichbe tshafie sebderat®7B5. ArsyH r@néﬂ@ﬁm@ﬂ%@iééeprﬁ\éizde@%ﬁ”
r the other 5 end of the

t he nout hpi ece: s f .the driving .lever 66. On ;

driving | eveér:f%%{cg(gag?g’t gﬁgf’gﬁ" ¥83Y Vi Her). T e ipr e rame B3 B 621 @l aryed
with a 6t atiahs echdven &hleoest:efifie tERLEBAr BOUIONRf LB BRUSI NG, L. 41The
rot at abl e Ielyer 8 i, for rreg into a disc-1ike shape and rotatably uppor]tye'd
in the housiny PLE oA 4P HhF A 3o (T B amen SHAVEH Ur Rt Ehei oncesa gdar

the 10 driviig ieveEtec 681 e8ga8886 odisdray medy acepaf & ojata
| ever 8. [0043] ) , Cear 0t eleth 82 gsrﬁeé%%gﬁ%ﬁygk'tﬁg%pasﬁ%oﬁ (;{%erg%%e
surface of tie PHPYEE6Fe Widvertwe Thd fpamly eBohmade Proytmags bonsh&81l that

project toward the fifth 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
26 movement of the operation button 3.
[0041]
The mechanism for the reciprocal rotation of the
medicament—deliverymembarisexplainedwithreferencetoFigs.
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

36  end of the housing 1. In the same manner as in the first
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15 surface facing to the nedi canent-delivery nenber 5, and nmesh with the
gear teeth forned on the bottom of the nedi canent-delivery nenber 5.
Therefore, the nedi canent-delivery nmenber 5 can rotates in accordance with
the rotation of the rotatable | ever 8. 20[ 0044) As descri bed

above, the reciprocating novenent of the operation button 3 in the second
enbodi ment reEkexd jrte pos st it 65Uk It 1 dhee s hiefie whess Showedear s igsn bid toe
16, to rever t: otati i i .t edi canent - i V. : .5
each 25 ti rregst%ﬁelhfgtpsre'r a?‘l %%ﬂg‘éﬁl nteé(%l%s?(g enpd:gjsse ;mfhl S eaff‘éo%;e% é&%%?&ﬁ
rotation toaiggpErddramedhe][ 0045t rénepddti cubaring (otatshdben) eveprdvhaeidng

a guide hole 81, 1is additionall rovid i n.the.second enbodi nent,. The 30
rot at abl e |gﬁéﬁhﬁagﬁﬂgg%%%$%t%y?%é”ﬁ%ﬁgﬁjF?gﬁ&ﬁ?&%ﬁ %V?Bqﬁﬁe rl%hEOt%er
medi caneft - deld vér yhasiberibg dreddre e susfaceias eochi apossidd e e

elimnate the torsion il e the nedi.canent -delivery. nenbe noves,. t hereby
The poer | 655 ChIEE L0 11440 Er G G5 e Tt BaUEE8 CBipal B Phienal i igt the
enbodi ment . rem raddictiion ofhehdhdenuid 1fromicheosuppld ngveei Bti o ctrhey
driving lever 66 to the_ protrusion 662 is extended conpared to that in the
first embodimel & FRSS rlddifc 880 3B SO &G Yo s WARe r§ §i iy 4het 8PU66 N8nd

then the power hossreanaleqheducrelAGEOr dhNGhYehtNe £ OF £65s DEREEEAIIF Qe
make the driving lever 66 pivot is 5 efficiently transmtted, and the
medi cantht - GE1L%ErS HeHBEr 65 &iodees ot ated antdr | &8s they ceurface 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 bottom of the
medicament-delivery member 5. Therefeore, 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 directicon ¢f 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 torsionwhile the medicament-delivery
member 5 moves, thereby the power loss due to friction can be
reduced compared with the first embodiment. In addition, the

36 length from the supporting point of the driving lever 66 to the
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[ 0046] The driving mechanismof the counter is explained with reference to
Figs. 26 and 27. Fig. 26 is a plan view showing 10 the inner structure of
t he powder inhaler, and Fig. 27 is a side view of the powder inhaler from
t he 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 ap¥cpriated afk aldi scrtidiadedecongaceunt i og timnbern 92 hen fuhi cth

of the 117t BB0RH G CrenbRrs S UChe 11O et FORIG £ B&re"bri o Hong
the circunfesentndl thenechieopowen fhessushaces refdudel seeonthcOMYlnNg the
Ci rcunt er entt 21°50 MTTEETT bR, ABCSRI aIRe t HE “edint o CUAT cblint b1Fo 260,
However, 5t heeffjuiestilp thencaunten, asedndtic Inddiethnd o Lt he $1680Q0kempEy £ OF
exanple,trméggqgéegogggegogg%hfQggéfg%gggjnum
f0046]
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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indicated figure. These figures appear through the w ndow of the housing,
i ndi cating the remai ni ng nunber of usable tinmes. 25 These counti ng 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 nenber 91
makes one rotation, the figure appeari n on the second counting nmenber 92
decr eases byl Otﬁﬁ@es@laﬁé@gll@n laH ERFagenente dilece 3039 hrolrase -

uni formy W911h15f2f‘e t(fﬂécg t98AE 1 Be %@Qéﬂé%ﬂé& ﬁoHrv%aeEBé%g%&e&QW%‘ie%
t he peri phery of first counting nenber . The engagenent piece 39 is

al nost the §a@h’efh§§ th@t opeoelded pottha B|I$ rﬁegemsm wigres n thee ffiouste
counting memper, 91 &?egegg%gd 1501 %]tnlac.feed O ¥n i ”bxﬂ{‘et’%hd{ﬁg%&%te‘é%ﬂn‘é"l%%

t he 35 engagenent piece Féciprocally rotates e reciprocatin
nmovenent 5 of thﬁé)&xpeﬁ*htm@hebuonenratafh@ﬁ,l rtste cmmmm@gcqenben@meﬁ@e@telﬁned

to rotate in d| rectl ﬁ)nrevd a%t helr%\gaggngnt BI %C%hég fgh%@é r}Len Q{@l%r at inosn
button 3 is é%presse |gure 'Hthe “Ones pl ace i's” coun ovin
When the fi péiaccsoumtum@ ha el p92 ceakesicnes4 otdbiyoone t hehsedonid ceaumtg ng

menber 92 r es by, a. redetermn d angl.e, .and the figure in the tens
pl ace or thg %c%mflgeﬁee e4SEX 5y WS t hus i ndicating the

remai ni ng nqrmtn)e1r7 iof usabl e tines.

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 concurréntly
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 te 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 stirringefficiency.
The number of the impellers can be increased. Accordingly, the
number of the impellers passing over the exhaust port in one
coperation 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 therecf 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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[0047] 10As described above, in the same manner as in the first enbodi nent,
the powder inhaler in the second enbodi nent is also structured so that the
stirring menber 7 is concurrently operated when the operation button 3 is
depressed or returns to the initial position. This structure allows the
stored 15 nedi cament to be stirred before inhalation, preventing the

medi canent freow ddeguleati awgue} 0048] ivery membeTWo fmbdth nend sa 9 ddiver 4

present inv iqQn.are explain above; however, the scope of the presen
Piventi on i & hob 30 il efot a e Bao raTBRIoH e Sha Teab e SodiF et s
long as it dogsauet gdepartlfwadikhediniedionred. the present invention. For
exanple, in ﬁﬂﬁ?$ﬁove enbodi nent, the powder nedicanent is m xed by four
stick-1ike inpe rs 73, but instead of the inpellers 73 or in addition to

the inpeblers 73, a gar ewd yqe 25 hdpebhBermay 1kBe pused d0; f thefqh aprove

t he stlrrln% efficjency, The nunber of the inpellers can be increased.
Accordingly,'H%ﬁkTﬂﬂﬂSérl%Pe%%%rﬁnﬁélP§y§h6a§§PH§.Qmépdﬂﬁéﬂé%héﬂﬁﬂm%qugi@1
one operati ofprhd R4 NGy @asedri LAPr QViRg 1de Sijdring @fd i AeYe rlefhrther

words, there is no limtation to"the shape and the 30" nunber e
i mpel | er, arfd Gt iskfetyiohithereotschn BEIsalt &bky veddeedaferidiang torr adse

A T e R
st or agel®5 medarom 51 aftiie mediamgearentde t hee npdicanent ehathe s quledoeohy
?ga[hghﬁEg? éﬁgﬁﬁggéﬁ?%%ygéycﬁgggggéaiﬂ%érm%ﬁtégﬁ.e.nenber 4 is delivered
y nmenper t'hiough exhaust” port 41 while being
stirred. [0d30}51]
The counter explained above displays figures, but the
other 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]
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
member, 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
> Medicament-delivery member

35 51 Concave Portiocn
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5If the stirring menber 7 is provided with four stick-like inpellers as in
t he above enbodi nent, by making a hopper cap 45 (see Figs. 3 and 19)
covering the storage nenber 4 relatively thick so as to adjust the vol une
of the storage nenber, stirring and delivering the nmedicanment to the
concave 10 portion 51 of the nedicanent-delivery nenber 5 at the receiving
posi tion carPde Pesriductied nore snmoot hly. [0051] The count er

expl ai ned aQoveSgi§Qh§ sykigures, but the other type of the counter, for
exanpl e an indicator |splay|n 15 the anmount of the remaining amount  of

t he nedi canent, can be used. Further, a desiccant agent nmay be provided in
t he housi ng. [0052] Addi tives providing el ectric conduction (for exanple,
20 an electric conduction filler such as carbon or chem cal conpound) may
be given to the materials of the nedi 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 nay
al so be given to the other nenbers. Explanation of Reference Nunerals
[0053] 30 1 Housing 3 Operation button 4 Storage nenber 41 Exhaust port

5 Medi canent -delivery nenber 35 51 Concave Portion
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52 Protrusion 7 Stirring Menber Cainms [Caiml1l] A powder inhaler
conprising: a housing having an adm ssion port; a storage nenber
provided in the housing for storing a powder nedi canent; a

medi canment - del i very nenber provided in the housing, the nedi canent-delivery
menber conprising at |east one concave gifion for receiving a
predeterm ned anount of powder nedi canent, said at | east one concave
portion being capable of taking, relative to the storage nenber, a

recei ving posithoR ;0 which the concave portion receives a predetern ned
amount of powder nedicament fromthe storage nenber, and an inhal ation

posi tion i n ®hPeRithe "gohdercofddiléarBht can be inhal ed through the

adm ssi on pokt housing nAvEhe r4d NGmABEDES Qi ded in the storage nenber for

stirring the powder medi canent stored in the storage nenber; and an
operation buﬁtBEOEﬁQﬁHWSQEeFrP%QﬂédﬁﬁuéPﬁﬁ“hﬁ@uBéP%ggﬁéﬁéﬁFén%farﬁﬂﬂdﬁﬁ
bet weennthecimédi;al position and a depressed position, whil e the

operation button reciprocates between the injitial position and the

depr essed po&i PPOMCERRE"EBoNEEHRA PEFPROPIH /e Meditearentin®t i Wy menber
nmoves f mear thee0CRIIY 88y RRSidki-0Bcker 1d1@101 Ahal @idtornposbitHre ardctbe
SﬂrﬂngnmmeLQMHMG& . _Wherein the sti Hg%nmmerrmauw\men
the oper&fi BRCHUT YN *shT F1 FFORTE R T % P4l PPEE T 6RO T He Fépfedted
posi ti ongaandoiidectencavies pdchi baind ddrabreds €atmingdek e Vet yWwarewbene noves

fron1th% Eecqévk%%%position.to t he inhal at.i on ﬁ§§Qﬁion when t he oggration
button SAPFTS FIOMethe® dEpressdd Pt tidh o the" Tt FaFCpositi A [ d ai m
2] rethiv@owderedabateimeac eavdhngp it poskdak nmdd i asvenei Ardhetst or age

member GoNpLLses. AR Cxhaust, narl, [rom whichithe, poder, medicangnt is
di schar ged, regiron’inc uding fhe-tondave portion of 't he
medi caneatiideténteropnnbabierhalsdf ohnedyls chas atioi eoi\cer pbhe; exhaust port at the

recel ving pogi LLof; @Nfenibl |8 SNGE005AUE RALLLOD JMYRS. LD Sc8lAY! vely
manner, fromt € receilving p(?SItIOI’] to the inha 1 on
the powder medicament stored in the storage member; and
an operation button provided in the housing and being capable
of moving between the initial position and a depressed pesition,
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 positicn to the
inhalation position and the stirring member operates,
wherein the 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

recelving position to the inhalation position when the operation

button shifts from the depressed position to the initial position.

[Claim 2]

The powder inhaler according to c¢laim 1, wherein the storage
member comprises an exhaust port from which the powder medicament is
discharged, a regicon including the concave porticn of the
medicament-delivery member is formed s¢ as to cover the exhaust port
at the receiving position, and, while the concave portion moves, in

a relatively manner, from the receiving position to the inhalation
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position, the inner wall of the exhaust port renoves the powder nedi canent
that overflows fromthe concave portion. [C aim 3] The powder i nhal er
according to claim2, wherein the nedi canent-delivery nenber conprises a
protrusion projecting toward the exhaust port, and the protrusion nmenber

fol I ows BQ@tE&E‘CE’c\ﬁ% RRRLS %M’“bketﬁ@eex@ﬁ%%%aﬂ@ﬁé QebL¥erhJepher - moves.
[Clalmfl) owder inhal er according to any one of claims 1 to 3,

wher ei n“teﬁéc%ff‘?fttr |tﬁ@tn%tﬁ%’éfrl°@énﬁ¥@%é§ea cPBEare gitdlti8Raft, and a plurality
of inpellers radially extending fromthe rotational shaft [ Cl ai m 5]

The powder i EH?I er ccordi ng to claim2 or 3, wherein the stirring menber
conprises th ?)t“éﬁ onal shaft and a plurality of inpellers radially

ext endi ng fronmeapswateat ionaleshafcbrdnherel riatml 2asthearenothd he inpellers is
structure ve tom%)he regi on correspondi. ng to theC exh ust CE)ort

[C ai m 6f Camenstrt?gl%mﬂ’éﬁ“e RAl PSSP " T iy T oS Bt e i REhL

wher ei nthhesyedistapent » deld maypmimemme@nﬂoé3pwsetm iovacheet he
st orage t n the recejvi 05|t| n t he inhal ati on position.
. ?§Q¥%¥ whfﬁewgﬁad%r LcaﬁaperdggiJ) . 39Q%v

[Claim accor |ng oany dne of claims 1 to 5,
wherein the medi canent -del i very nmenber noves between the receiving position
and the inhallétéom 4gosition while rotating in one direction relative to the

storage nenb%ﬁe powder inhaler according to any one of claims 1 to 3,
wherein the stirring member comprises a rotational shaft, and a

plurality of impellers radially extending from the rotational shaft.

[Claim 5]

The powder inhaler according to claim 2 or 3, 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 as to move to the region

corresponding toe the exhaust port.

[Claim 6]

The powder inhaler according to any one c¢f claims 1 to 5,
wherein the medicament-delivery member reciprocates, relative to the
storage member, hetween the receiving position and the inhalation

position.

[Claim 7]

The powder inhaler according to any cne of claims 1 to 5,
wherein the medicament-delivery member moves between the receiving
position and the inhalation position while rotating in one direction

relative to the storage member.
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