-1- SPECI FI CATI ON POADER | NHALATOR TECHNI CAL FI ELD The present invention’
relates to a powder 5 inhalator for supplying powdered pharnaceutical drug
for a large nunber of doses. BACKGROUND OF THE | NVENTI ON Powder i nhal ators
of this type are provided with a supply nenber for containing powlered
pharmaceutical 10 drug for a |large nunber, of doses, a drug carrier with a
measuri ng recess having a volune equivalent to one dose and an operation
menber for operating the drug carrier. To inhale a powdered drug, the drug
is loaded into the neasuring recess fromlthe drug di scharge aperture 15
of the supply nmenber, and the drug carrier is then slid away fromthe
supply nmenber to nove the neasuri n@HEHESCATIONM straight |ine. During this
novenent, the powdered drug |oaded into the nmeasuring recess is scraped by
one edge of the 20 drug di schar ggO¥PERt UNBABRTORe sliding action of the
drug carrier, and a predeterm ned quantity of the powdered drug is
conveyed into the inhalation chanﬁé@ﬁ@i&ﬁénégéﬁghtent Publ i cati on No.
2000-501013). Such a %ngi%%égion results. in the following 25 two

probl ens. - 2- ent  Invention relates to a powder

5 inhalator for supplying powdered pharmaceutical drug for a
large number of doses.,

BACKGROUND OF THE INVENTION

Powder inhalators of this type are provided with
a supply member for containing powdered pharmaceutical
10 drug for a large number of doses, a drug carrier with a
measuring recess having a volume equivalent to one dose
and an operation memnber for operating the drug carrier.
To inhale a powdered drug, the drug is loaded
into the measuring recess from the drug discharge aperture
15 of the supply member, and the drug carrier is then slid
away from the supply member to move the measuring recess
in a straight line.
During this movement, the powdered drug loaded
into the measuring recess is scraped by one edge of the
20 drug discharge aperture by the sliding action of the drug
carrier, and a predetermined quantity of the powdered drug
is conveyed into the inhalation channel {Japanese Patent
Publication No. 2000-501013).
Such a configuration results in the following

25  two problems.



First, when the powdered drug is scraped, a neasuring recess 100 noves in a
straight line as shown by the arrowin Fig. 42. As a result, the powdered
drug accurmulates in the illustrated shaded-area near the edge 5 of a drug
di scharge aperture 101. As a result, the powdered drug becones cl ogged

bet ween the supply nenber of the powdered drug and the drug carrier, which
reduces the ability, to neasure the powdered drug and | owers the

operating performance of the drug carrier. 10 Secondly, static electricity
is generated due to friction when the dridg carrier slides, and thus the
powder ed drug adheres to the inside of the powder inhalator. Consequently,
the quantitative accurbkéystnd whantiche gamdimichgdral oief $dheapanderned
drug is lowered. 15 The second problem may be solved by shortening the
stroke of tHE*HRAELTPngeFregésd o nwthcelt he atpahghof liskatisc sebeat biyci ty.
However, it %ﬁ%difficult to.reduce the anmount of static electricity in the

above- descr i AEdVentPordadd pokder i Ahaleat Besdle. t dhiet speendiedr aitiugn,  as
powder i nhal at or

20 descri be re.spegificall t he conventiona
i's configurgﬁggggp%% £ 6Po§ég?iﬁ EBéEraSPQO%Q%QﬁQ§%£§%rﬁﬁ%@ethﬁi@ﬂgﬁenber

of the protact g ead i AEGERE B, "Bl Phel fhut nofbeer FEITS the
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the powdered drug and the drug carrier, which reduces the
ability to measure the powdered drug and lowers the
operating performance of the drug carrier.

10 Secondly, static electricity is generated due to
friction when the drug carrier slides, and thus the
powdered drug adheres to the inside of the powder
inhalator. Consequently, the gquantitative accuracy and
particle containing ratio of the powdered drug is lowered.

15 The second problem may be solved by shortening
the stroke of the measuring recess to reduce the amount of
static electricity. However, 1t is difficult to reduce
the amount of static electricity in the above-described
conventional powder inhalator due to its configuration, as

20  described below. More specifically, the conventional
powder inhalator is configured so that a protecting cap
also serves as the operation member and that the mneasuring
Fecess moves by a distance equivalent to the stroke of the

protecting cap in order to expose the mouthpiece. Thus,

25 the measuring recess needs to move the distance that is



of the powder inhalator. Mreover, the operation nenber is required to

nove by a certain distance so as to give the user an 5 appropriate feeling
of operating the operation nenber even when a separate operation menber is
provi ded for operating the drug carrier. Mre specifically, the powder

i nhal ator should be configured so as to indicate to the user that the
powder inhalator is ready for inhalation through a 10 recogni zabl e
operation feeling fromthe operation nenber because he/she cannot visually
confirmthat the nmeasuring recess has moved into an inhal ation channel to
prepare the powder inhalator for inhalation. As described above, it is
difficult tdgEduweed 1s rheogrotie gfrdtrdatiirgn dap af canvenéi neakhpowder

i nhal ator by noving the operation nmenber only a short distance due to its
configuratidﬁz1#H%I€6ﬁW%ﬁt4@m%}a%@mder inhalator is configured so that the
drug carrier is operated by the operation 20 nmenber to convey the powdered
drug | oaded into the ﬁ@agﬂ%ﬁwg r &6€s sOR DAL HOR h&emdtthpi & c e (@ EHpzTES £O

Publ i shed Application No. 5(1993)-237189). The conventional powder
i nhal at or contgingytﬁé C?&ﬁﬁ&@ ﬁé%ﬁ@??c?héxhréé it rigée aklde otisEr ndrber s
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operation ”Wﬁ%%ra-Qgﬂégég§hoﬁbﬁgﬁﬁon member is provided for operating
the drug carrier. More specifically, the powder inhalator
should be configured so as to indicate to the user that
the powder inhalator is ready for inhalation through a
10  recognizable operation feeling from the operation member
because he/she cannot visually confirm that the measuring
recess has moved into an inhalation channel to prepare the
powder inhalator for inhalation.
As described above, it is difficult to reduce
15  the amount of friction in a conventional powder inhalator
by moving the operation member only a short distance due
to its configuration.
The conventional powder inhalator is configured
50 that the drug carrier is operated by the operation
20  member to convey the powdered drug loaded into the
measuring recess toward the mouthpiece (Japanese Published
Application No. 5(1993)-237189).
The conventional powder inhalator contains the
supply member, the drug carrier, and other members in a

25 housing. The operation member protrudes from the aperture



is created between the operation nenber and the aperture, and thus, the
phar maceuti cal drug becones noistened due to 5 external air flow ng from
the created gap. The pharmaceutical drug can be protected against humdity
by carrying the powder inhalator in a noisture- proof case, but this
creates a need for the user to renove the powder inhalator fromthe

noi st ur e- proof case for 10 every use. Thus, a considerabl e anount of tine
is required for the user to inhale the powdered drug. Moreover,
portability is |owered by containing the-gowder inhalator in a

noi st ur e- proof case that is necessarily larger than the powder inhal ator.
15 The present 1HV%nﬁF%ﬁ”ﬁéB Beentaehi evedida view abifot heclaboveedeseni bed

probl ens, an vj des a powder inhalator which can prevent the powdered
drug from B%%Ig cPBEgelChétfe et het sepphyrivenber Ererea freralr ug gap

carrier, andé;urthe{ gag reduce he anount of 20 el ectrostatic charge
wi t hout shof%en?ﬂ%a f ?FB?%HOF Fhéﬁxﬁﬁgﬁéﬁidﬁﬂﬁﬁﬁbeﬁﬂdlhhaddpewﬁnre,
powder inhal ator that has a high

t hereto, i ventlon oVvi
noi st ur e- proéﬁf ﬂect{}l %%u? ? ?5&?%5 %r%%pﬁ?ﬁP@eﬁnm§ﬂsﬁﬁaéﬂ gysgeto-5-
Dl SCLOSURE g@g@#%df@gﬁ% r |&§ éﬁ%q@f%%€§50t of the present

i nvention, a powder tor onprlses ng®Fa supply member for
hol di ng a powder ed d“ﬂhé(ﬂhé%ﬂéﬁéﬁ%ngﬁmﬁrﬁg 4958 protected against

humidity by carrying the powder inhalator in a moisture-
proof case, but this creates a need for the user to remove
the powder inhalator from the moistupe«proof case for

10 every use, Thus, a considerable amount of time is
required for the wuser to inhale the powdered drug.
Moreover, portability is lowered by containing the powder
inhalator in a moisture-proof case that is necessarily
larger than the powder inhalator.

15 The present invention has been achieved in view
of the above-described problems, and provides a powder
inhalator which can prevent the powdered drug from
becoming clogged between the supply member and the drug
carrier, and further can reduce the amount of

20  electrostatic charge without shortening the stroke of the
operation member.

In addition thereto, the present invention
provides a powder inhalator that has a high moisture-proof

effect without employing a separate noist~-proof case.



5 and having a drug discharge aperture at its bottom surface; a drug
carrier, to which the powdered drug is supplied fromthe drug di scharge
aperture of the supply nenber, and having on its upper surface a measuring
recess that has a volune equivalent to one dose of the drug; and 10 an
operation nenber disposed so as to nove freely back and forth, and operate
the drug carrier. The drug carrier noves in contact wwth the bottom
surface of the supply nenber to carry the powdered drug | oaded into the
measuring recess fromthe position of the5drug discharge 15 aperture to an
air inhalation channel. In the powder inhalator, the drug carrier is
supported pivotably in the HNAEIRPYED ¢hatHE BvVEasLGiiNg recess noves in a
circular manner by pivoting the drug carrier. Tt 1S preferred that the
measuring recess is 20°PBedrgdtat onepespeitnolietweep ridiereenttrerafi dhe

pi votal novenent of the drug carrier and the point at which the operation
nenber engad%sp?ﬁgeﬂrﬁﬁﬁééﬁQQﬁ.C@mpﬁks%ﬁeferh@maﬂng;t@esopp&gth@ﬁ&ﬁﬁnber

is a pushbqggpnhggg.the operﬁﬁion menber is pressed to nove the 25
measuring recess rnto thé HIVIHHET afitsd divnnel large |nunitsepr ef edioedst hat

conductiyity,i$ | rted to the supply nenber, the drug carrier and the
operation ﬁ%ﬁ%er.lté§; Dre %??gdgfﬁé?afﬂ% mBBSHFIPRE r 8Eesdtiss Rotsom
spherical congaveshape anfy PEOYLEd, Wil 8h09 Mo poudered drug is

supplied from the drug discharge aperture of the supply

member, and having on its upper surface a measuring recess
that has a volume equivalent to one dose of the drug; and
10  an operation member disposed so as to move freely back and
forth, and operate the drug carrier. The drug carrier
moves in contact with the bottom surface of the supply
member to carry the powdered drug loaded into the
measuring recess from the position of the drug discharge
15 aperture to an air inhalation channel. In the powder
inhalator, the drug carrier is supported pivotably in the
housing so that the measuring recess ﬁoves in a circular
manner by pivoting the drug carrier.
It is preferred that the measuring recess is
20 located at a position between the center of the pivotal
movement of the drug carrier and the point at which the
operation member engages the drug carrier.
It is preferred that the operation member is a
pushbutton and the operation member is pressed to move the

c . . Co .
25 measuring recess into the air inhalation channel.



Accordi ng to anot her aspect of the present invention, a powder inhal ator
conprises: a housing having a nouthpiece in‘its front portion; a supply
menber contai ning powdered drug for a | arge nunber of doses; a 10 drug
carrier which noves back and forth between the supply nenber and the

nout hpi ece to convey a dose of the powdered drug fromthe supply nenber
toward the nout hpiece; a protecting cap which detachably fits onto the
housing from the front side of the housing; and an operation nenber 15
whi ch operates the drug carrier by novingéback and forth, and which is
shaped like a cap so as to cover the housing fromthe rear side of the
housing. In the powderIti hhapatberran opemi RGO tARGRGL iGN o ded at
the rear side of the housing and a connector is inserted into 20 the
openi ng to cbifeciURMHe operbEiron Weabelri® therdrug anar rigs; A dthen
protecting cap joins at the rear end thereof with the front end of the
operation “Yo envel ope the housing when covering the housing wth
the protecting cap. 25 It is preferred that a baffle is provided so as -7-
to prevent air flow ng Tnt8 &X§ESFEchelhdet filken massuttiowsi ngeasd tike a

oper ati og : [ referred that a seal nmenber is attached to at
| east one of %5 é%ﬁuééék W PO perdt PEAVHERBerits ar bpk&orear end of

Jff giengziot gCte;Qﬁ S?E’er aVI aécrkedﬂ{é)t el ng.§ egndagggcgpeg%t | (t):rt])energ)?:eerse%z:e
invention, a powder inhalator comprises: a housing having
a mouthpiece in its front portion; a supply member
containing powdered drug for a large number of doses; a
10 drug carrier which moves back and forth between the supply
member and the mouthpiece to convey a dose of the powdered
drug from the supply member toward the mouthpiece; a
protecting cap which detachably fits onto the housing from
the front side of the housing; and an operation member
15 which operates the drug carrier by moving back and forth,
and which 1is shaped like a cap s0 as to cover the housing
from the rear side of the housing. In the powder
inhalator, an opening for operation is provided at the
rear side of the housing and a connector is inserted into
20 the opening to connect the operation member to the drug
carrier; and the protecting cap joins at the rear end
thereof with the front end of the operation member to
envelope the housing when covering the housing with the
protecting cap.

25 It is preferred that a baffle is provided so as



the seal nenber. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
perspective view illustrating a 10 powder inhalator according to

Enbodi ment 1 of the present invention. Figure 2 is an elevational cross
sectional view illustrating the powder inhalator. Figure 3 is a side

el evation view illustrating 15 an exploded view of the powder inhal ator.
Figure 4 is a plan viewillustrating the upper- side housing of the powder
inhalator. Figure 5 is a plan viewillustrating the | ower- side housing of
t he powder inhalator. 20 Figure 6 is a pkdn view illustrating a |ock
menber of the powder inhalator. Figure 7 is a plan view illustrating an
operation neffBerP6EVeht povider liomtialcat dntoFi gureaB ifsrangdl aBe¥ieWn the
illustrating a base of 25 the powder inhalator. -8- Figure 9 (a) is a plan
view il | ustr3PPR¢NE dhdgtheappeartdnt mempowder inhal ator. Figure 9 (b) is

a side elevation view _illustrating the drug carrier of the powder
inhal ator. 5 Figure 101fa)s Preifaredi shnsf aa prebsnembber iofathecipaider
i nhal at or. F{gu%% %p ( is a grogs sectional. view

edast one of the front end of the operation member

5 or the rear end of the protecting cap, and the protecting
cap and the operation member are joined to each other via
the seal member.

BRIEE DESCRIPTION QF THE DRAWINGS

Figure 1 is a perspective view illustrating a
10 powder inhalator according to Embodiment 1 of the present
invention.
Figure 2 is an elevational cross sectional view
_illustrating the powder inhalator.
Figure 3 is a side elevation view illustrating
15 an exploded view of the powder inhalator.
Figure 4 is a blan view illustrating the upper-
side housing of the powder inhalator.
Figure 5 is a plan view illustrating the lower-
side housing of the powder inhalator.
20 Figure 6 is a plan view illustrating a lock
member of the powder inhalator.
Figure 7 is a plan view illustrating an
operation member of the powder inhalator.
Figure 8 is a plan view illustrating a base of

25 the powder inhalator.



illustrating a state where the press nenber is attached to the base. 10
Figure 11 is a plan view illustrating a counter of the powder inhalator.
Figure 12 (a) is a plan view of a supply nmenber of the powder i nhal ator.
Figure 12 (b) is a bottomview of the supply 15 nenber of the powder

inhalator. Figure 13 (a) is a plan view illustrating a nouthpiece of the
powder inhalator. Figure 13 (b) is a side elevation view of the nouthpiece
of the powder inhalator. 20 Figure 14 is a plan view illustrating a stage

of assenbling the powder inhalator. Figt#e 15 is a plan view illustrating
a stage of assenbling the powder inhalator. Figure 16 is a plan view
illustrating a stage ofig@P5e a8séabl ilwg a helgpowdssw i hhahat oating- aFdguge 17

is aplan viewi]lustrating a stage of assenbling the powder inhal ator.
Figure 18 i S&Men & ¢ Ipedent inpabhakonge of assenbling the powder
inhalator. 5 Figure 19 is a plan view illustrating an operation of the

drug carrier of the pdwfB#'$ nhal at6b) Figure 20sidea mlavatiiow view
:LL;?;{?&{n%J%dé%%%é%%%E%ﬂé”héggtéﬁ%ETgéaékoghgegggéegfiggglgggg?r
5 Figure 10 (a) is a plan view of a press member
of the powder inhalator.

Figure 10 {(b) is a c¢ross sectional view
illustrating a state where the press member is attached to
the base.

10 Figure 11 is a plan view illustrating a counter
of the powder inhalator.

Figure 12 (a) is a plan view of a supply member
of the powder inhalator.

Figure 12 (b) is a bottom view of the supply

15  member of the powder inhalator.

Figure 13 (a) is a plan view illustrating a
mouthpiece of the powder inhalator.

Figure 13 (b) is a side elevation view of the
mouthpiece of the powder inhalator.

20 Figure 14 is a plan view illustrating a stage of
assembling the powder inhalator.

Figure 15 is a plan view illustrating a stage of
assembling the powder inhalator.

Figure 16 is a plan view illustrating a stage of

25 assembling the powder inhalator.



Figure 21 is a view schematically illustrating a 10 scraping operation of
the powdered drug by the powder inhalator. Figure 22 is a perspective view
illustrating a powder inhalator according to Enbodi nent 2 of the present
invention. 15 Figure 23 is an el evational cross sectional view

illustrating the powder inhalator. Figure 24 is a plan viewillustrating a
connector of the powder inhalator. Figure 25 is a plan viewillustrating a
base of 20 the powder inhalator. Figure 26 (a) is a plan view illustrating
a drug carrier of the powder inhalator.~-% gure 26 (b) is a side elevation
view illustrating the drug carrier of the powder inhalator. 25 Figure 27
(a) is a plan view of Bigresslieibea pl8s ofethel powdestinfakakergeFogure
27 (b) is a cross sectional view illustrating a state where the press

nenber is at3EHEA oY Ehe pekdersimiglaeor8 is a plan viewillustrating a
counter of the powder_jnhalator. Figure 29 (a) is a plan view of a supply
nmenber of the powder F¥aratb? . ifF gupbanoviey {klasboetonygvaentafet hé

suppl y assembling the powder inhalator.
5 Figure 19 1is a plan view illustrating an
operation of the drug carrier of the powder inhalator.

Figure 20 is a plan view illustrating a lock
operation of the operation member of the powder inhalator.

Figure 21 is a view schematically illustrating a

10 scraping operation of the powdered drug by the powder
inhalator.

Figure 22 is a perspective view illustrating a
powder inhalator according to Embodiment 2 of the present
invention.

15 Figure 23 is an elevational cross sectional view
illustrating the powder inhalator.

Figure 24 is a plan view illustrating a
connector of the powder inhalator.

Figure 25 is a plan view illustrating a base of

20 the powder inhalator.

Figure 26 (a) is a plan view illustrating a drug
carrier of the powder inhalator.

Figure 26 (b) is a side elevation view
illustrating the drug carrier of the powder inhalator.

25 Figure 27 (a) is a plan view of a press member



10 menber of the powder inhalator. Figure 30 (a) is a plan view
illustrating a nouthpiece of the powder inhalator. Figure 30 (b) is a side
el evation view of the nouthpiece of the powder inhalator. 15 Figure 31 is

a plan viewillustrating a stage of assenbling the powder inhal ator.
Figure 32 is a plan view illustrating a stage of assenbling the powder
inhalator. Figure 33 is a plan viewillustrating a stage of 20 assenbling

t he powder inhalator. Figure 34 is an el evational cross sectional view
illustrating inhalation operation of theipewder inhalator. Figure 35 (a)
is aplan viewillustrating the powder inhalator before operating. 25
Figure 35 (byfisha pbadevi emhaléustrating the -11- powder inhalator after
operating. Figure 36 (a) is a horizontal cross sectional viewillustrating
t he powder inhal ator bEfgwecopéiati(g. Ffigune 3Gdd) iSedrhORLZONtFley,Cr OSS
sectional 5 viewillustrating the powder inhalator after operating. Figure
37 is a pl antWewkEraring ratsmyta vioeke Operptéon mémbbe Openatiencaenber of
t he powder inhalator. Figure 38 is an el evational cross sectional view
illustratin qgadﬁﬁﬂ%r i nhal ator according to Enbodinment 3 10 of the

present invention. ) , .
Figure 28 is a plan view illustrating a counter

of the powder inhalator.
Figure 29 (a) is a plan view of a supply member
of the powder inhalator.
Figure 29 (b} is a bottom view of the supply
10  member of the powder inhalator.
Figure 30 {a) is a plan view illustrating a
mouthpiece of the powder inhalator.
Figure 30 (b) 1is a side elevation view of the
mogthpiece of the powder inhalator.
15 Figure 31 is a plan view illustrating a stage of
assembling the powder inhalator.
Figure 32 is a plan view illustrating a stage of
assembling the powder inhalator.
Figure 33 is a plan view illustrating a stage of
20  assembling the powder inhalator.
Figure 34 is an elevational cross sectional view
illustrating inhalation operation of the powder inhalator,
Figure 35 (a) is a plan view illustrating the
powder inhalator before operating.

25 Figure 35 (b) is a plan view illustrating the



Figure 39 is a plan view illustrating the position relation anong a
counter, a hopper and a connector of the powder inhalator. Figure 40 is a
side elevation viewillustrating 15 the position relation between a
counter and a ratchet of the powder inhalator. Figure 41 (a) is a plan
view illustrating the powder inhalator before operating. Figure 41 (b) is
a plan viewillustrating the 20 powder inhalator after operating. Figure

42 is a view schematically illustrating a scraping operation of the
powdered drug by the powder inhal ator. -BEST MODE FOR CARRYI NG OQUT THE

PRESENT | NVENTI ON 25 Hereinafter, the enbodi nents of the present -12-

invention wipbwherdesnaibedrwatherebpeeneent;0 drawi ngs. Enbodinment 1 Fig.
1 is a perspective view of a powder inhalator. Fig. 2 is a cross sectional
view of the powder 5 Fihpatat@e Fhg. i3 I8 acyidenelavatie8sView:tofoan
expl oded powder inhalator. As shown in Figs. 1 through 3, the powder

i nhal at or i sVpe@vi Hedswrehiag holusi pgwddr anhabatbpi Be€oef opeactiivey .

i nhal ation of powdered drugs, a supply nmenber 3 for containing powdered
drug for a large 10 nufip@ir®f 3fosEs) asdragheoarrioetad forosar ryiaig anaose

of the gomdered d{qg, an operation nenber 5 &pushbutton) for
view 1lldstrating the powder inhalator after operating.

Figure 37 is a plan view illustrating a lock
operation of the operation member of the powder inhalator.
Figure 38 is an elevational cross sectional view
illustrating a powder inhalator according to Embodiment 3
10 of the present invention.
Figure 39 is a plan view illustrating the
position relation among a counter, a hopper and a
connector of the powder inhalator.
Figure 40 is a side elevation view illustrating
15 the position relation between a counter and a ratchet of
the powder inhalator.
Figure 41 (a) is a plan view illustrating the
powder inhalator before operating.
Figure 41 (b) is a plan view illustrating the
20 powder inhalator after operating.
Figure 42 is a view schematically illustrating a
scraping operation of the powdered drug by the powder
inhalator.

BEST MODE FOR CARRYING OUT THE PRESENT INVENTION

25 Hereinafter, the embodiments of the present



operating the drug carrier 4, a lock nenber 6 for |locking the operation
menber 5, a base 7 and a counter 8 for displaying the nunber of doses. 15
The housing 1A is provided with an upper-side housing la, a |ower-side
housing I'b and a protecting cap |c. The upper-side housing |a and the

| ower -side housing |b are joined to each other by a |l atch hook id and a

| atch groove le shown in Fig. 3 in a snap-in style. The drug 20 carrier 4
can slide as described |ater, and thus, the housing 1A has a wi de breadth
So' as to ensure a gap for sliding the-drug carrier 4. As shown in Figs. 2
and 4, an attachnment portion if for the nouthpiece 2 is provided at each
tip portion bivedbibhewippebesidschoysiingika 2Bdathe LOWRS 15iy Agbs. A -13-
pi nching projection 1g for pinching the nouthpiece 2 is provided at the
attachnment pontddmmeit A containing portion Ih for the operation nenber 5
is formed at each end of the upper-side housing la and the |lower-side 5
housing I'b. An air intkke.1li 1shapedai nparkprgtikeri zaatal ofsl of igowievi ded
in the vicinjty of the attachnent portion 1f for the nouthpiece 2 of the
upper - si de HOURFhCPH: Aidw ntlows 1& ¢Bops ovedeilondl avliesabifort leorgespandi ng
to the attachment |ocation for a counter 8, through which the 10 counter
8 can be’redd bUt2tAs- sHovir ih ¥ @@ Sidehelevietdenobieneolfower sipdeded

housi ng 1b i.s ovi de ith the foll owi ng nenbers: a
9 poéﬁer 1d%£¥ator. Bs showg in Figs. 1 through 3, the

powder inhalator is provided with a housing 1&, a

mouthpiece 2 for active inhalation of powdered drugs, a
supply member 3 for containing powdered drug for a large

10 number of doses, a drug carrier 4 for carrying a dose of
the powdered drug, an operation member 5 {pushbutton) for
operating the drug carrier 4, a lock member 6 for locking
the operation member 5, a base 7 and a counter 8 for
displaying the number of doses.

15 The housing 1A is provided with an upper-side
housing la, a lower-side housing 1b and a protecting cap
le.  The upper-side housing la and the lower-side housing
b are joined to each other by a latch hook 1d and a latceh
groove le shown in Fig. 3 in a snap-in style. The drug

20 carrier 4 can slide as described later, and thus, the
housing 1A has a wide breadth so'as to ensure a gap for
sliding the drug carrier 4,

As shown in Figs. 2 and 4, an attachment portion
1f for the mouthpiece 2 is provided at each tip portion of

25 the upper-side housing 1la and the lower-side 1b. A



| i-near :projection 1k and a gui de shaft 1m which guide an operation nenber
5; a containing unit 1u surrounded by a 15 projection in for containing the
| ock menber 6; a pivot shaft 1p of the |lock nmenber 6 provided within the
containing unit 1lu; a spring-latch projection 1q; a base receiver 1r; and
an engagenent projection 1s. The nouthpiece 2 is configured by a body 2a
and 20 a cover 2b. A drug inhalation channel 2c for dispersing the
powdered drug is forned in the body 2a. An engagenent groove 2e is forned
at an outer peripheral portion of the Dbpgly 2a. An air-intake aperture 2f
is provided at the cover 2b. 25 The supply nmenber 3 is provided with a
hopper 3a - p4dnanhii &thsot he gposwler ags, f a oses, A
drug di scharge apé??dfgﬂ%b is progided a?g?%égg§t€gﬁ%eﬁgﬂkgﬁggﬁg %gpﬁgr 3a.

An apert ur ep3ovatietheauppeheengt sédlgn@ic thechppper; 8a of xt he,suppl y,genber
3 is closed by neans of 5 a lid 3d for pré?%%ting t he pomdere% drug %gginst

humidity. RBAr&ien nttakéogr ehe 3pdmtfimededbethe oyt ekowakl surfagen of

t he hopper 3a. The supply nenber 3 is further provided wth a through hole
3f and a cofef B@fhavﬁﬁg appestsidai ngouping3hléorapdsi theni ngwarcouater 8.
I n addition thereto, 10. a thick-wall part 3g is forned at regions

cor r espondi AGUE6"9t B - pePlphéEyistakhe Ldr slpagieschar ge hper t Uner Bhomnal a
sliding part.4e of the dru% carrier 4 so as to reduce an area contacting

t he surrounﬁ%ﬂg por PN 18F%a 1Rek86r vAginity of the attachment portion

1f for the mouthpiece 2 of the upper-side housing la. &
window 13 is provided at a location corresponding to the
attachment location for a counter 8, through which the
10 counter 8 can be read out.
As shown in Fig. 5, the inside of the lower-side
housing 1b is provided with the following members: a
linear projection 1k and a guide shaft lm which guide an
operation member 5; a containing unit 1lu surrounded by a
15 projection 1n for containing the lock member 6; a pivot
shaft 1p of the lock member 6 provided within the
containing unit lu; a spring-latch projection 1lq; a base
receiver 1r; and an engagement projection 1ls.
The mouthpiece 2 is configured by a body 2a and
20 a cover 2Zb. A drug inhalation channel 2¢ for dispersing
the powdered drug is formed in the body Za. An engagement
groove Ze is formed at an outer peripheral portion of the
body 2a. An alr-intake aperture 2f is provided at the
cover 2b.

25 The supply member 3 is provided with a hopper 3a



recess 4c of the drug carrier 4, which wll be described 15 | ater. Thus,
the drug carrier 4 contacts only the bottom surface of the thick-wall part
3g. The operation nmenber 5 is arranged to reciprocate in parallel to the
housing 1A and is pressed against elasticity of an operation spring (coi
spring) 51. 20 The operation nmenber 5 is provided with a guide plate 5a
which is provided with a latching slot 5b and a guiding slot Sc of the
drug carrier 4 and an insertion slot 5d through which a spring-latch
projection 1q of the |lower- side housingidb is inserted. The bottom surface
of the 25 guide plate 5a is further provided with an engagenent pin -15-
Se. A springhathachmentinshafiie SPoddsradt aghiyag far eReMAtIEN apsé8g 54 is
provi ded protruding fromthe operation nenber 5. The |ock nmenber 6 is
provi ded wi ¢hug guisdbar§egraypyvet®as Abf iirsstpsow tadd patt ithr 6Gdnt tvors esond
switch portion 6c¢, an upper engagenent portion 6d, a |l ower engagenent
portion 6e, CAnthApehpuperf ge -pi Hvt epgréfurandamt dlastipparreiy. s Tde ¢Hck
menber 6 is contained in the ..containing unit lu of the |ower-side housing
I b. The 10“BpelPBPerféde pivéhenguePlvedsimbes thd picdorsehaiy means opfred
wi thin the cogtgiging unit lu. The operation nmenber 5 is positioned over
the | ock mefrbet 6> FntShHcRTa iy Pende RO SifFRTeIfBiY [ 97 Bes bf hyhedity.
gPeratlon qﬁgb§£r§in£§kén%%&%gdBEnag %@%ﬁ%ﬂ(g%g%ﬁé”ﬁ%é%%(ﬁaffmgdé¥gngnber
of the hopper 3a. The supply member 3 is further provided
with a through hole 3f and a cover 3e having a positioning
pin 3h for positioning a counter 8. In addition thereto,
10. a thick-wall part 3g is formed at regions corresponding to
the periphery of the drug discharge aperture 3b and a
sliding part 4e of the drug carrier 4 so as to reduce an
area contacting the surrounding portion of a measuring
recess 4c¢ of the drug carrier 4, which will be described
15  later. Thus, the drug carrier 4 contacts only the bottom
surface of the thick-wall part 3g.
The operation menmnbexr 5 is arranged to
reciprocate in parallel to the housing 1A and is pressed
against elasticity of an operation spring (coil spring) 51.
20 The operation member 5 is provided with a guide plate 5a
which is provided with a latching slot 5b and a guiding
slot 5¢ of the drug carrier 4 and an insertion slot 54
through which a spring-latch projection 1g of the lower-
side housing 1b is inserted. The bottom surface of the

25 guide plate 5a is further provided with an engagement pin



15 The operation of the |ock nenber 6 will be described. Wen the
operation nenber 5 is pressed by a finger tip, the engagenent pin 5e of
the operation nmenber 5 reaches the first switch portion 6b fromthe | ower
engagenent portion 6e through the guide groove 6a of the 20 | ock nenber 6
(Fig. 20 (a)). During this novenent, the |ock nmenber 6 slides against the
elasticity of the elastic arm6g. Thereafter, the operation nenber 5 is
rel eased, and thus the engagenent pin 5e of the operation nmenber 5
engages with the upper engagenent porti-ons-6d by nmeans of 25 elasticity of
the operation spring 51, whereby the -16- operation nenber 5 is pressed to

be | ocked. Bubsequentdpyinghertddchiper atdiprenber 9,4 S Jia-F d, 54 he
engagenment pin Se is released fromthe | ower engagenent portion Be by
nmeans of elepeigtiest ospngnfjor e ofist hereldstdd aMthaidilng 5 meach dihe
second switch portion 6¢c (Fig. 20 (b)). Wien pressing force applied to the
oper ati on nepdertEonsmembeeaded, the engagenment pin 5e noves to the | ower
engagenent portion 6e through the guide groove 6a by nmeans of elasticity
of the operation sprifhge51loahnd nemsex heéd 10 soppraviidadmemben 5 r efuwirdes t o
the original position (Fig. 20 (a)). The whole operation of the powder

i nhal at or vﬁ’TCFOV%e SGaschi bebr$tat &7 itrhe BRU§ieAr réter 4 i seprodi dedtwith a

shaft ope 'ggkfa.atGOne end thereof, and a latch pin 4b at the 15 other
end thereofP @5 sHown"$n FYY. PPA siTifedypeet portion 6d, a lower

engagement portion 6e, an aperture for pivoting 6f and an
elastic arm 6g. The lock member 6 is contained in the

- containing unit 1lu of the lower-side housing 1b. The

"10 aperture for pivoting 6f receives the pivot shaft 1p
formed within the containing unit 1Iu. The operation
member 5 is positioned over the lock member 6 in such a

way that the engagement pin S5e of the operation member 5

is inserted into the guide groove 6a of the lock member 6.

15 The operation of the lock member 6 will be
described. When the operation member 5 is pressed by a
finger tip, the engagement pin S5e of the operation menber

5 reaches the first switch portion 6b from the lower
engagement portion 6e through the guide groove 6a of the

20 lock member 6 (Fig. 20 (a)). During this movement, the
lock member 6 slides against the elasticity of the elastic

arm 6g. Thereafter, the operation member 5 is released,

and thus the engagement pin Se of the operation member §
engages with the upper engagement portion 6d by means of

25 elasticity of the operation spring 51, whereby the



measuring recess 4c having a spherical concave shape and provided with a
bottomis forned at a point m dway between the shaft opening 4a and the

| atch pin 4b. The drug carrier 4 is further provided with a ratchet 4d

whi ch 20 engages with the counter 8 for rotating the same. The neasuring
recess 4c may be a through hole. The upper surface of the drug carrier 4 is
partially raised to forman arc-shaped sliding portion 4e as viewin a

pl an, at one end of which the nmeasuring 25 recess 4c is positioned. Thus,
the sliding portion 4e -17- alone of theygltug carrier 4 contacts the bottom
surface of the thick-wall part 3g at the surrounding portion of the drug

di schar ge - apgetrate o3b mefniddre Supplpyrsesmertd sy eNochgn t@@o%@é@ﬁw?,
recess 4c noves in a circular manner. 5 The drug carrier 4 is slidably
supported byhthe thei vptepitnidhi mémivde base Feaprdesesd bethd adegagdhendr ug
carrier 4 engages with the operation nenber 5 by inserting the ?atch pin
4b of the dPug &&riicered dasted thren dtehilngierslatghirndt: Therisiddi 6@ jpertion
4e of the drug carrier 4 elastically contacts the bottom surface of the
thi ck-wal | Mparf 3§ &lashécsuesderdingg fisorad orf dfhe helaytuigs disehég geto
apertur% 3b_of ghe supg%y menber 3 by elastically ‘energizing t he drug
carrier >4 upBAFRI V5 FREARA o Va tshesonBlgreer - @ ighi cROwi(H) )be ddsemi bed
| at er. Thus the.slid%ng portign ée of the drug carrier 4 contacts tightly
t he “pressing orce’ applie to the operation member 5 is
released, the engagement pin 5e moves to the lower
engagement portion 6ée through the guide groove 6a by means
of elasticity of the operation spring 51, and thus the
10 operation member 5 returns to the original position (Fig.
20 {(a)). The whole operation of the powder inhalator will
be described later.
The drug carrier 4 is provided with a shaft
opening 4a at one end thereof, and a latch pin 4b ét the
15 other end thereof as shown in Fig. 9. A single-dose
measuring recess 4c having a spherical concave shape and
provided with a bottom is formed at a point midway between
the shaft opening 4a and the latch pin 4b. The drug
carrier 4 is further provided with a ratchet 4d which
20  engages with the counter 8 for rotating the same. The
measuring recess 4c¢ may be a through hole.
The upper surface of the drug carrier 4 is
partially raised to form an arc-shaped sliding portion de

as view 1in a plan, at one end of which the measuring

25 recess 4c is positioned. Thus, the sliding portion 4e



surroundi ng portion of the drug di scharge aperture 3b of the hopper 3a,

whi ch prevents | eakage of the powdered drug fromthe neasuring recess 4c
of the drug carrier 4. 20 The base 7 is provided with an engagenent
aperture 7a and a counter support-shaft 7b. A counter support-ring 7c is
provi ded at the surrounding portion of the counter support-shaft 7b. A
notch 7d is provided in a range in which the engagenent pin 4b noves due
to the 25 sliding action of the drug carrier 4. -18- The base 7 is
provided further with an attachnment portli'oh 7e for the press nenber 9. The
attachnent portion 7e is provided with a spring support- shaft 7g having an
engagenent - aperntupé Theaddug texrper 2h.cdntBie datHomeEudmcar ofadd e, press
menber 9 is grovided with a boss 9c having an engagenent projection 9a and
an engagenehe &péckuareldh. past showati rtHe gsudfoiling hporptiess orerndies 9 is
spring-forced upwardly by engagi ng the engagenent aperture 9b of the press
menber 9 wi B#RUEhEimShayey ApgRtofet P bage the andpphyagiaghdihe 3engagenent
projection 9a of the press nenber 9 with the spring support-shaft 7g of
the base 7 YRFOuUGH® WRFRALEHBIpFRSESSSAF REVESOIN Sprilmgnlad maenneserted. A

~ pivot p%n 71 1S forqﬁg ig the vicinity of the attachnent portion 7e of the
15 press nmember 9. A tOGntEP9Is CRIVIGS & khowhlsdrbty uperpantse benpitsyed.

Mor e SpeCifﬁf@&éypiﬁh%iCQHPtgﬁe8bg§ep%0%hgegescribed later. The drug
carrier 4 engages with the operation member 5 by inserting
the latch pin 4b of the drug carrier 4 into the latching
slot 5b.

10 The sliding portion 4e of the drug carrier 4
elastically contacts the bottom surface of the thick-wall
part 3g at the surrounding portion of the drug discharge
aperture 3b of the supply member 3 by elasticaliy
energizing the drug carrier 4 upwardly by means of a press

15 member 9 which will be described later. Thus, the sliding
portion 4e of the drug carrier 4 contacts tightly the
surrounding portion of the drug discharge aperture 3b of
the hopper 3a, which prevents leakage of the powdered drug
from the measuring recess 4c¢ of the drug carrier 4.

20 The base 7 is provided with an engagement
aperture 7a and a counter support-shaft 7b. A counter
support-ring 7c¢ is provided at the surrounding portion of
the counter support-shaft 7b. A notch 7d is provided in a
range 1in which the engagement pin 4b moves due to the

25 sliding action of the drug carrier 4.



with a disk having a cam 8a representing the ones digit and a wheel with a
cam 8b representing the tens digit. 20 The disk wwith cam8a is rotatably
supported by the counter support-shaft 7b of the base 7, and is fitted
into the wheel with cam8b, and is al so supported by neans of the counter
support ring 7c of the base 7. The ratchet 4d is activated by the sliding
25 action of the drug carrier 4 and causes the disk with cam-19- 8a
representing the ones digit to rotate increasing the count. The wheel with
cam 8b rotates increasing the count at-itghe tinme of 10th dose. Thus, the
dose nunber can be displayed until the wheel with cam 8b attains ful

count. 5 It may be cobhégunedd o heak st api6velest riGitdhe®y WIRArtifg
conductivity to material of the supply nmenber 3, the drug carrier 4 and

t he oper at i ahtaehbent5 byraddinng7ea fonduchévepfékkermegueh ag. car hon

t hereto. The menbers, to which conductivity is inparted, 10 are not
linmited to @keasiyppny memibérn3,7a hes dpugvided eritzh andpthegopanatdran
menber 5. Hereinafter, assenbling processes of the powder inhalator wll
be descri bet@¥hi {7 alayinghan| epkagenpat epestosst difnedd @ tie ptiH: 7h.
containing unit lu of the |ower-side housing |b as described above.

Ther eaf er , - thePOpbrat FORLAERDEL $hies PrizcMibed Phés| swer ilegsiHgH b to

be | ocated on,the lock .nmenber 6. During this process, .the guide shaft Im
of the 2 bé%s E having an engagement ppro%ection a and an

engagement aperture 9b. As shown in Fig. 10 (b), the
press member 9 is spring-~forced upwardly by engaging the
engagement aperture 9b of the press member 9 with the fix
10 pin 7h of the base 7, and engaging the engagement
projection 9%a of the press member 9 with the spring
support-shaft 7g of the base 7 through which the press
spring {coil spring) 10 is inserted. A pivot pin 7i is
formed in the vicinity of the attachment portion 7e of the
15 press member 9.

A counter 8 having a known structure can be
enployed. More specifically, the counter 8 is provided
with a disk having a cam 8a representing the ones digit
.and a wheel with a cam 8b representing the tens digit,

20 The disk with cam 8a is rotatably supported by the counter
support-shaft 7b of the base 7, and is fitted into the
wheel with cam 8b, and is also supported by means of the
counter support ring 7c of the base 7.

The ratchet 4d 1s activated by the sliding

25 action of the drug carrier 4 and causes the disk with canm



| ower -side housing Ib is inserted into the guiding slot 5¢c 20 of the
operation nenber 5. The spring-latch projection 1g of the |ower-side
housing Ib is inserted through the insertion slot 5d of the operation
menber 5. One end of the operation spring 51 inserts through the spring
attachnment shaft 5f of the operation nenber 5, and the 25 other end thereof
is latched at the spring-latch -20- projection 1g of the | ower-side housing
| b. Subsequently, the base 7 is nounted on the base receiver 1r of the

| ower -side housing | b and the position-jef-the base 7 is then determ ned by
engagi ng the 5 engagenent aperture 7a of the base 7 with the engagenent

projection Bs afepiedravaly stde B@M@'ﬂﬂhipt(Ek@-ré@ateTh%cQ%%%ﬁngemgﬁi 91s
installed on the base 7 as described above, and thereafter the drug
carrier 4 isounbunt®oe onhébe bask Zamndbt Retpress iMRIMelsihg d N di s 10
process, the aperture for pivoting 4a of the drug carrier 4 and the pivot
pin 7i of tak base tirew ecEndlgbd duiteh edtims pt hewe, ok t Rempagagemede pi n
4b of the drug carrier 4 then inserts into the latching slot 5b of the
operation HERPERYES, unhétebet ibediugithr char 88 engages Wit tdweints

operatiQn nenber 5 (Fig. 17) The counter 8 is installed on the base 7 as
descri b&d above. The thgBf&Embht Grddwsiresk gf Lhaknotemdicecd < tanigages with

t he pi nchi rojection lg.of the | ower-side housing |Ib. Subsequently, the
posifion opg¥h§m% Tht Ry gogguctgvfty to material of Tthe supply(%embeg

3, the drug carrier 4 and the operation member 5 by adding
a conductive filler, such as carbon, thereto.
The members, to which conductivity is imparted,
10 are not limited to the supply member 3, the drug carrier 4
and the operation member 5.
Hereinafter, assembling processes of the powder
inhalator will be described. |
Initially, the lock member 6 is contained in the
15 containing unit 1u of the lower—-side housing 1b as
described above. Thereafter, the operation member & is
attached to the lower housing lb to be located on the lock
member 6. During this process, the guide shaft 1lm of the
lower-side housing 1b is inserted into the guiding slot 5c
20 of the operation member 5. The spring-latch projection 1qg
of the lower-side housing 1b is inserted through the
insertion slot 5d of the operation member 5. One end of
the operation spring 51 inserts through the spring
attachment shaft 5f of the operation member 5, and the

25 other end thereof is latched at the spring-latch



20 determ ned by a cover 3e of the supply nenber 3 by |ocating the supply
menber 3 on the drug carrier 4, and inserting the through hole 3f of the
supply nmenber 3 and the aperture for pivoting 4a of the drug carrier 4
through the pivot pin 7i of the base 7 in such a way that the drug 25
‘carrier 4 is slidably supported (Fig. 18). -21- The position of the supply
menber 3 is determ ned by neans of the positioning unit formed inside of
t he upper-side housing la by joining the upper-side housing |la to the

| ower -si de housing | b. And then, the 5._pigiching projection 1g of the
upper-side housing la engages with the engagenent groove 2e of the

mout hpi ece 2rojEtabhyigthe ca¥er 2B engages oWt Rg body 2a of the
nout hpi ece 2. As descri bed above, the powder inhalator is 10 assenbl ed by

stacking menbers fronstbsedaeholy UpcheThRIS Of 61 5t heuass8MBhi R PIRERSSES
are clarified and thus the productivity is inproved. Mreover, screws are
not requiredcenechltuptfhehe neneasesi dhehProdugt ik tnd the pwdarion

i nhal ator configured thus can inprove 15 nmeasurability of the powdered
drug by nead5 ofhehebageasiring r ddess Adetbemiopdr abed & ghelinows.chAs
shown in Fig. 2, before the operation nenber 5 is pressed, the drug
carrier °4 | SNgReFtedhedPartarar g 9batihagbess t1 onithetbet kegmemsanritng

recess 4c of the drgg fo carrier_ 4 is aligned with the drug di scharge
aperture gpProjectio s of the lower-side housing 1b (Fig. 16).

The press member 9 is installed on the base 7 as
described above, and thereafter the drug carrier 4 is
mounted on the base 7 and the press member 9. During this

10  process, the aperture for pivoting 4a of the drug carrier
4 and the pivot pin 7i of the base 7 are engaged with each
other, and the engagement pin 4b of the drug carrier 4
then inserts into the latching slot 5b of the operation
member. 5, whereby the drug carrier 4 engages with the

15 operation member 5 (Fig. 17). The counter 8 is installed
on the base 7 as described above. The engagement groove
Ze of the mouthpiece 2 engages with the pinching
projection lg of the lower-side housing 1b.

Subsequently, the position of the counter 8 is

20 determined by a cover 3e of the supply member 3 by
locating the supply member 3 on the drug carrier 4, and
inserting the through hole 3f of the supply member 3 and
the aperture for pivoting 4a of the drug carrier 4 through
the pivot pin 7i of the base 7 in such a way that the drug

25 carrier 4 is slidably supported (Fig. 18).



of the supply nenber 3. When the operation nenber 5 is pressed to be
| ocked, the drug carrier 4 slides and thus the neasuring recess 4c noves
into a gap in the vicinity of an air 25 intake groove 32 of the hopper 3a
fromthe drug | oading -22- position as represented by a chain doubl e-dashed
line in Fig. 2. During this novenent, the powdered drug | ocaded wthin the
measuring recess 4c is scraped by the thick- wall part 3g at the
surroundi ng portion of the drug 5 discharge aperture 3b. Thus, one dose of
the powdered drug is carried to a gap+4au-the vicinity of the air-intake
groove 32. Subsequently, the inside of the housing 1Ais rendered to be a
negative pressure by eans pbsaiten nt akke ¢k prespple ofmaupati ent when the
patient inhales air into the housing 1A fromthe air-intake aperture 2f of
the nout hpfegerrinFhudy edasrnabf athei poshhabedingntue itthef o fi@usiing ik from
the air intake 1i of the housing 1A to reach the drug inhalation channel
2c of the nBht HitecEPRer5sikeouyhus he aile- | Iy akieigrioayetB2 ofppddre-side
nout hpi ece é shown by an arrowin Fig. 2. Thus, air inpact is applied to
the powder@3"drlg IGaded thet Hewmastrdshghpeedsy 4d.of e tHeog ddrier
4, and the giﬁgﬁged drug.is_then gispersed within the drug inhalation
channel ~“2c " HouP hp? 865191 209HeRde, thke poREsTed dfr ugaisddrses ehe
nside of 14098q86 R chhenknBALEGALL §LO89R B8 Tl MAKE AR 2
Finally, the cover 2b engages with the body 2a of the

mouthpiece 2,
As described above, the powder inhalator is
10 assembled by stacking members from the bottom up.
Therefore, the assembling processes are clarified and thus
the productivity is improved. Moreover, screws are not
required, which-further increases the productivity.
The powder inhalator configured thus can improve
15 measurability of the powdered drug by means of the
measuring recess 4c when operated as follows.
As shown in Fig. 2, before the operation member
5 is pressed, the drug carrier 4 is positioned at a drug
loading position where the measuring recess 4c of the drug
20  carrier 4 is aligned with the drug discharge aperture 3b
of the supply member 3.
When the operation member & is pressed to be
locked, the drug carrier 4 slides and thus the measuring
recess 4c moves into a gap in the vicinity of an air-

25 intake groove 32 of the hopper 3a from the drug loading



The operation menber 5 is returned to the original position, and thus the
drug carrier 4 swngs back to return to the drug |oading position under
the drug 25 discharge 3b of the supply nmenber 3. -23- As described above,
when the supply nmenber 5 is pressed or returned, the sliding portion 4e of
the drug carrier 4 slides with respect to the surrounding portion of the
drug di scharge aperture 3b of the supply nenber 3, 5 and the neasuring
recess 4c of the drug carrier 4 reciprocates in a circular manner between
a position corresponding to the drug dizgcharge aperture 3b and a position
inthe gap in the vicinity of the air-intake groove 32. 10 The neasuring
recess 4c oPOfhtldnugscarenersentiad posit iconath alowhd dpesRtqbetiween 4 he
shaft opening 4a of the drug carrier 4 (center of the pivotal novenent of
the drug cBt8ied- anBurhegl &hdls piowerherdf, t heednugrdzarad edrdg (theidepi nt
at which the, operation nenber engages the drug 15 carrier.). Thus, stroke
of the neasﬁ??ﬁbnré%§%§“®%sméln%héﬁ?@ﬁ8tth thascokpehe lopethti aminsmber 5.

Ther ef or e, wtﬂg slide q&itance of the nmeasuring recess 4c (surrounding
portion) is &hort¥hed, hi & c&Reni ArRFeEndingi cvortbenrief t ythamuhiugand

Fecess do. SEEOBERR. cpdsUite Sonvertl Giral CBowdR=Y ndi it FvaIEIGR the
neaspring r&§@§si§D¥§§rP¥dtpg §ag§pdkgtgggev%gigggy of the air-intake
groove 32.
Subsequently, the inside of the housing 1A 1is
rendered to be a negative pressure by means of air-intake
10 pressure of a patient when the patient inhales air into
the housing 1A from the air-intake aperture 2f of the
mouthpiece 2. Thus, external air is inhaled into the
housing 1A from the air intake 1i of the housing 1A to
reach the drug inhalation channel 2c¢ of the mouthpiece 2
15 through the air-intake groove 32 of the mouthpiece 2 shown
by an arrow in Fig. 2. Thus, air impact is applied to the
powdered drug loaded in the measuring recess 4c of the
drug carrier 4, and the powdered drug is then dispersed
within the drug inhalation channel 2c¢ of the mouthpiece 2.
20 Hence, the powdered drug reaches the inside of lungs with
the inhaled air through the air-intake aperture 2f.
The operation member 5 1is returned to the
original position, and thus the drug carrier 4 swings back
to return to the drug loading position under the drug

25 discharge 3b of the supply member 3.



operation nenber 5. The nmeasuring recess 4c reciprocate in a 25 circular
manner as shown in Fig. 21. Thus, the powdered -24- drug flows al ong an
aperture wall 31c of the drug discharge aperture 3b of the hopper 3a as
shown by the arrowin Fig. 21 when the powdered drug is scraped. 5
Consequently, the powdered drug is prevented fromentering a gap between
the supply nenber 3 and the drug carrier 4. The powder inhalator is

di sposed when the powdered drug is conpletely exhausted. Enbodinent 2 10
Fig. 22 is a perspective view of a powd&3- inhalator. Fig. 23 is a cross
sectional view of the powder inhalator. The powder inhalator is provided
with a housing 1A hawsngesdrabsicngikuody, Iwland aheoutppilecesdhber 5 is
protecting cap Ic, a supply nmenber 3 for containing 15 powdered drug for a
| ar ge nunbePI6FSE6sest aeHvugedar ther sUidiorg carrying aleosé dfhe hérug
powder ed dru%, an operation nmenber 5A for operating the drug carrier 4, a
connect or 5°3fére&stabf sHrhgvebhngerPer thdiaeehet ke rdovgddary i reriiand

t he operatiog %ﬁhbe 5A,,a |l ock menber 6 for |ocking the 20 operation
member SA viPa thE AR r9e PR&F Pl OEoliRBes WHlot RERRAAYINg t he

nunmber d S. shown in Fig. 23, the housing body 1 is rovi ded with
an_uppe?{siggghoﬁﬁéngm a°8hd"d I5ﬁ€?§§idgc h8§si G99 b ATAY 4 FREFL¥Nd of the

housing bodyel;b$ocates in a circular manner between a position
corresponding to the drug discharge aperture 3b and a
position in the gap in the vicinity of the air-intake
groove 32,

10 The measuring recess 4c of the drug carrier 4 is
positioned at a midpoint between the shaft opening 4a of
the drug carrier 4 (center of the pivotal movement of the
drug carrier) and the latch pin 4b of the drug carrier 4
(the point at which the operation member engages the drug

15 carrier). Thus, stroke of the measuring recess 4c is
shorter than that of the operation member 5. Therefore,
the glide distance of the neasuring recess 4c¢ {(surrounding
porticn) is  shortened, which can minimize  static
electricity amount and can improve measurability of the

20 powdered drug by means of the measuring recess 4c, as
compared to the conventional powder inhalator in which the
measuring recess moves by the same distance as the
operation member 5.

The measuring recess 4¢ reciprocate in a

25 circular manner as shown in Fig. 21. Thus, the powdered



-25- provided with an aperture 10A for operation through which the
connecter 5 is inserted. The upper-side housing la and the | ower-side
housing Ib are joined to each other by a latch hook and a 5 |atch groove
(not shown) in a so-called snap-in style. As shown in Figs. 22 and 35, air

i ntakes 1i shaped in a long, horizontal24slot are forned at a center of the
front portion and both sides of the upper housing la. Awindow 1] is
provi ded at a portion corresponding to an attachnment 10 portion for a
counter 8, through which the display of the counter 8 can be read out. As
shown in Fhﬁ' 31, _the iniide of the | ower-side housing Ib is provided with
the foll owrhgImehb8FE: FlPPHead pr GPEAEYHT 1R%Nd 2gui RF SHE t FSwi ch

i d h . 5; i 0j it it 15 ded b i i
guide Uhe CORDGRLOn.e & oLl A nLL ! L ts surrounded by, o Brolection
provi ded %&PW_ the coptaining it 14, apé%'egga' ?ﬁ%ﬂﬁg{]?ﬁe?&?& eddi @

base recei ver and ‘amr engagenent projectron e piece21is

confi gurgd @gngeQﬁQME%Qf g?ﬁe_ 20uRGUEI 2R ag m%ﬂﬂ%cf'}&nonf%enﬁ%{;@a_ An

i nhal ati on channeé ( di Spersing the sameis forned _

engagenent QVQ@%ebgﬁwé&lf eneedugb 19N kiRl BehimhetR a:REY tdLon-Qfr the body

2a. An air-intake aperture 2f is™ provided at the cover . 25 As shown in

Figs. 23 and 29, the suppl pomeigRer ihhadbtor is disposed when the
powdered drug is completely exhausted.

Embodiment 2

10 Fig. 22 1is a perspective view of a powder
inhalator. Fig. 23 1is a cross sectional wview of the
powder inhalator. The powder inhalator ig provided with a
housing 1A having a housing body 1 and a mouthpiece 2, a
protecting cap 1¢, a supply member 3 for containing

15 powdered drug for a large number of dosges, a drug carrier
4 for carrying a dose of the powdered drug, an operation
member 5A for operating the drug carrier 4, a connector 5
for establishing connection between the drug carrier 4 and
the operation member 5A, a lock member 6 for locking the

20 operation member 5A via the connector 5, a base 7 and a
counter 8 for displaying the number of doses.

As shown in Fig. 23, the housing body 1 is
provided with an upper-side housing la and a lower-side

housing lb. At a rear end of the housing body 1 isg



IS provided with a hopper 3a which contains the powdered drug for about
200 doses. A drug discharge aperture 3b is provided at the bottom end of

t he hopper 3a. An aperture 3c at the upper-end side of the hopper 3a of
the supply 5 nmenber 3 is closed by neans of a lid 3d for protecting the
powdered drug against humdity. An air-intake grove 32 is forned at the
outer wall surface of the hopper 3a. The supply nenber 3 is further
provided with a through hole 3f and a cover 3e having a positioning pin 3h
for positioning 10 a counter 8. In additi®n thereto, a thick-wall part 3g
is fornmed at regions corresponding to the periphery of the drug discharge
aperture 3bpandides! iditiy oripentdee of 0hh€ordioge rearitrers i SRS Ok educe
an area contacting the surrounding portion of a neasuring recess 4c of the
drug 15 car Ef€r cenngisitelr i lils Besdeserd.bed | ater. Thus, the drug carrier 4
contacts only the bottom surface of the thick- wall part 3g. As shown in
Figs. 22 and 23, the PpF6tebpPPRg-eape |loisimet Hzo ansi zehahilhwaoverds f ront

portions ofhthe. 20 ut hpi ece 2 and the housing body 1, and has a seal
nenber 11c"PornEd BgPéP%%tlﬁﬁHGQHtQrﬁﬁ¢mk@t@¢rabyearl@h@h Tive kcenrect or 5

is arranged eciprocate in parallel to the housing body 1 and is
pressed%aga%%ggﬁ %FggyﬁcﬂF?Lo§h§W“dpéPaﬁ(ﬁ??ﬁﬁ##ﬁ?(%Rﬁ@‘%ﬁw$¢@@e51?§s 25

shown in Figy 34 ; wn.in Fig. .24, .the connectqr 5 is -27- provided
with a guide plat éﬁés%ﬁrcﬁbi 818y 3vi d8d "witakes 11 shaped in a long,

horizontal slot are formed at a center of the front
portion and both sides of the upper housing la. A window
13 is provided at a portion corresponding to an attachment
10 portion for a counter 8, through which the display of the
counter 8 can be read out. As shown in Fig. 31, the
inside of the lower-side housing 1b is provided with the
following members: a linear projection 1k and a guide
shaft Im which guide the connector 5; a containing unit 1t
15 surrounded by a projection 1n for containing the lock
member 6; a pivot shaft 1p of the lock member 6 provided
within the containing unit 1t; a spring-~latch projection
19; a base receiver 1lr; and an engagement projection 1s.
The mouthpiece 2 is confiqured by a bedy 2a and
20 a cover 2b as shown in Fig. 23. A drug inhalation channel
2c for dispersing the same is formed in Lthe body Z2a. An
engagement groove 2e is formed at an outer peripheral
portion of the body 2a. An air-intake aperture 2f is
provided at the cover 2b.

25 As shown in Figs. 23 and 29, the supply member 3



| at ching sl ot 5b and a guiding slot 5c of the drug carrier 4 and an
insertion slot 5d through which a spring-latch projection | g of the

| ower -side housing Ib is inserted. 5 The bottom surface of the guide plate
5a is further provided with an engagenent pin Se. A spring attachnent
shaft 5f for attaching an operation spring 51 is provided protruding from
the operation nenber 5. At a rear end of the guide plate 5a is fornmed an
L-shaped attachnent 10 portion 5g for attaching the operation nenber 5A. An
engagenent aperture 5h is formed at the&&tachnent portion 5g. At both
sides of the attachnent portion 59 is formed a latch elastic portion Si.
The operati é§ rgiberd®sA vitBhapdwrrnicke 3a capichlboandicevearts amoaperddr e
10A by covering the rear portion of the housing body 1 and is provided at
the rear poPfEbgn for FRMhaiR] rpHtly Pn dwch i seharare tapamvecdattk and
forth as shown.in Figs. 22 and 34. A small gap 10B is formed between the
oper ati on mBABEH9EA é‘%d e POLEPRgEBEI9LLERA POrRSRT |38 10 safertede at

t he whol e oyter_.perjpheral portion  of fhe housing body sg that external
ai r cannot ?%ov?/tf)n?%g Pﬁgeﬁ(ﬁ&dn@lﬁ%ﬁ?dyo}i FREMNOR® Sgap3a 08L t Fhsugh Ry

aperture 1,qgrnb§gc§u§% t&%s%gpr%tim%%nrgem%g\rﬁ i@%%ﬁr C}éthperég&ear ,Pqﬂ%i?ﬁotnhgf

the housing body 1, the external” ait I'n . . .
body 1A i T oGt hencd  Sraing Tt AT Gt {or SO SRR o e
formed at the outer wall surface of the hopper 3a. The
supply member 3 is further provided with a through hole 3f
and a cover 3e having a positioning pin 3h for positioning
10 a counter 8. In addition thereto, a thick-wall part 3g is
formed at regions corresponding to the periphery of the
drug discharge aperture 3b and a sliding portion 4e of the
drug carrier 4 so as to reduce an area contacting the
surrounding portion of a measuring recess 4c of the drug
15 carrier 4, which will be described later. Thus, the drug
carrier 4 contacts only the bottom surface of the thick-
wall part 3g.
As shown in Figs. 22 and 23, the protecting cap
le is set to a size which covers front portions of the
20  mouthpiece 2 and the housing body 1, and has a seal member
llc formed by elastomer or the like at a rear end.
The connector & is arranged to reciprocate in
parallel to the housing body 1 and is pressed against
elasticity of an operation spring (coil spring) 51 as

25 shown in Fig. 37. As shown in Fig. 24, the connector 5 is



At the bottom surface of the operation menber 5A are formed an engagenent
projection 51A and a latch projection 5 52A. The engagenent projection 51A
engages with the engagenent aperture 5h of the connector 5, and the |atch
el astic portions 5i of the connector 5 are latched at the |latch projection
52A with elastic formation. The |l ock nenber 6 is provided with a guide 10
groove 6a, a first switch portion 6b, a second swtch portion 6c, an upper
engagenent portion 6d, a | ower engagenent portion 6e, an aperture for

pi voting 6f and an elastic arm6g as stibin in Fig. 31. The | ock nmenber 6
is contained in the containing unit It of the |ower-side 15 housing IDb.
The apert ur BYPERdgidvotitiy 8f gnédei wesatteheSa piwidtchs hiaf tpagy fededinint i n t he
cont ai ni ng Enit lLu. The connector 5 is positioned on the |ock nenber 6 in
such a way-fhabiffe Sdr§agbmamd §i WBEiol SHetcdmedt dhe dig iqserited i nto
t he gui de groove, 6a of the | ock nenber 6. 20 The operation of the |ock
menber 6 wifl BE WesdPPEEGIoPehl TheSeokheorsh 5ihkclpr assed ivigr tateh

operation r oA, _the engagenment pin 5e of the connector 5 reaches the
first smgﬁggi???esﬁne ‘%r%ﬁ]%ﬁ& Wik ~ g BRERL NForkls ohsSed refetinst | ock

Toverent, - J0r CURE T 0hk ALHtro0 51 1 IL8 gL, PhELE ot ity ‘ORI

nmovenent ,

e gaperad TR AL A Ot al L oBTPTAE! 9 L3S SRSt 1
shaft 5f for attaching an operation spring 51 is provided
protruding from the operation member 5. At a rear end of
the guide plate 5a 1is formed an L-shaped attachment

10 portion 5g for attaching the operation member S5A. An
engagement aperture Sh is formed at the attachment portion
5g. At both sides of the attachment portion 5g is formed
a latch elastic portion 5i.

The operation member S5A is shaped like a cap,

15 and covers an aperture 10A by covering the rear portion of
the housing body 1 and is provided at the rear portion of
the hou;ing body in such a way as to move back and forth
as shown in Figs. 22 and 34. A small gap 10B is formed
between the operation member S5A and the housing body 1. A

20  baffle 10c¢ is formed at the whole cuter peripheral pertion
of the housing body so that external air cannot flow into
the housing body 1 from the gap 10B through the aperture
10A. Because the operation member S5SA covers the rear

portion of the housing body 1, the external air inflow

25 path that extends from the inlet of the gap 10B to the



5 engages with the upper engagenent portion 6d by neans of 5 elasticity of
the operation spring 51, whereby the connector 5 is pressed to be | ocked.
Subsequently, when the connector 5 is re-pressed via the operation nenber
5A, the engagenent pin 5e is released fromthe | ower engagenent portion
6e by neans of elastic restoring force 10 of the elastic arm 6g of the |ock
menber 6, to reach the second switch portion 6¢c (Fig. 37 (b) ) . Wen
pressing force applied to the operation nenber 5A is rel eased, the
engagenent pin 5e noves to the |ower engagyenent portion 6e through the
gui de groove 6a by neans of elasticity of the 15 operation spring 51, and
thus the opdPXdsd®rerety sACARBAine@ chhnether Houetimon twdyhe ki glea

position (FiqQ. a)). The whol e operation of the powder inhalator wll
be descri bé‘%qgﬁﬁ’%%h@a&w der rder Lipy st prawiaree wiah alshiadtener.

25 Shoan | nAE gCi35. Do ol UliSe ~ REasti? nHetiossTc MRty Bhapher | cal
betueen tnecanart B BB S dth i A5 T b7 e rver 4
is further ppavi ded:pju t%@arg%é%rsgﬁ}ri %go\ﬁgi ¢h 30-5 ng%ggs wi th Hl‘?hg’} unter 8

for rotating the sane. cessac A9 fr olibh € The

upper surfasagabehb tdidi @alfd e5n 40kS tHRATdd Ald de J21 §8d19 LM AN .y,
arc-shaped sliding portion 4e !
elastic portions 5i of the connector 5 are latched at the
latch projection 52A with elastic formation.
The lock member 6 is provided with a guide

10  groove 6a, a first switch portion 6b, a second switch
portion 6c, an upper engagement porticn 6d, a lower
engagement portion 6ée, an aperture for pivoting 6f and an
elastic arm 6g as shown in Fig. 31. The lock member 6 is
contained in the containing unit 1t of the lower~-side

15 housing 1b. The aperture for pivoting 6f receives the
pivot shaft 1p formed within the containing unit lu. The
connector 5 is positioned on the lock member 6 in such a
way that the engagement pin Se of the connector 5 is
inserted into the guide groove 6a of the lock member 6.

20 The operation of the Jlock member 6 will be
described. When the connector 5 is pressed via the
operation member 5A, the engagement pin 5e of the
connector 5 reaches the first switch portion 6éb from the
lower engagement portion 6e of the lock member 6 through

25 the guide groove 6a (Fig. 37 (a)). During this movement,



5 as viewin a plan, at one end of which the neasuring recess 4c is

| ocated. Thus, the sliding portion 4e alone of the drug carrier 4 contacts
the bottom surface of the thick-wall part 3g at the surroundi ng portion of
the drug discharge aperture 3b of the supply nenber 3 even when the 10
measuring recess 4c noves in a circular manner. The drug carrier 4 is
slidably supported by the pivot pin 7i of the base 7 as described | ater.
The drug carrier 4 engages with the connector 5 by inserting the |[latch
pin 4b of the drug carrier 4 into the |-&%hing slot 15 5b. The sliding
portion 4e of the drug carrier 4 elastically contacts the bottom surface
of the thi ckbRalloclpanemBgraté t héisesr cunding: pehki crl of ¢ idvec @r ug dirgchar ge
aperture 3b of the supply nenber 3 by elastically 20 energi zing the drug
carrier 4 uphwafrliG Bthebfis oflhenseddsr netber ope naftiichh whehbde dascird bed

| ater. Thus %he sliding portion 4e of the drug carrier 4 contacts tightly
the surrounfifh§ep6rti A% IS tdruerracemerfe pber bar e f3lkheofedries diapper
3a, which preyents | eakage of the powdered 25 drug fromthe neasuring
recess 4c o%‘?ﬂ%aa?ﬁgw&gBng? RPPe%) enpRgepesE Pard ismoidddy wiadmsarpt
engagengnt 7a d counter support-shaft 7b_as shown in Fig. 24,
etc. Angouﬁgggééﬁ%%%¥t-§?ng @i:f%ﬁ?ﬂﬁiﬁhlafp¥h%g sgﬂrouﬁﬁﬁﬁﬁbﬂbrﬁﬂﬁh of
the supportosiigdiedb. oA MOLGR.2008 b3 RIOVIGEAAN aglande Lyl b the

engagenent pin
the connector 5 is re-pressed via the operation member S5A,

the engagement pin Se is released from the lower

engagement portion 6e by means of elastic restoring force

10 of the elastic arm 6g of the lock member 6, to reach the

second switch portion 6¢ (Fig. 37 (b)). When pressing

force applied to the operation member 5A is released, the

engagement pin 5e moves to the lower engagement portion 6e

through the guide groove 6a by means of elasticity of the

15 operation spring 51, and thus the operation member 5A and

the connector 5 return to the original position (Fig. 37

{(a)). The whole operation of the powder inhalator will be
described later.

The drug carrier 4 is provided with a shaft

20 opening 4a at one end thereof, and a latch pin 4k at the

other end thereof as shown in Fig. 25. A single-dose

measuring recess 4c¢ having a spherical concave shape and

provided with a bottom is formed at a point midway between

the shaft opening 4a and the latch pin 4b, The drug

25 carrier 4 is further provided with a ratchet 4d which



noves due to the sliding action of the drug carrier 4. The base 7 is
provided further with an attachnent portion 7e for the press nenber 9. The
attachnment portion 7e is provided with a spring support 10 shaft 7g having
an engagenent aperture 7f and a fix pin 7h. The bottom surface of the
press nenber 9 is provided with a boss 9c having an engagenent projection
9a and an engagenent aperture 9b. As shown in Fig. 27 (b), the press
menber 9 is spring-forced upwardly by engagi ng the 15 engagenent aperture
9b of the press nenber 9 with the fix -pi®h-7h of the base 7, and engagi ng

t he engagenent projection 9a of the press nenber 9 with the spring

support - shaPfIFgesf wiHé babe Taumpegh 8whiah rheapifags tisprkfge (Coithe
spring) 10 is inserted. A pivot pin 7i is 20 formed in the vicinity of the
attachment PBREVBEANTerBFSERe 4Cpreys beerbahr@ugh dtourt.er 8 having a known
structure can be enployed. Mre specifically, the counter 8 is provided
with a disk with a cah'Ba YRpPEserT igce heofonddiedi dirtiganda ebiar wheeliswi th a
cam 8b representiggﬁthe tens digit. The -32- disk with cam8a is rotatably

suppor t ed H@a¥%%a_ nfafse upporieidhal® #bCofheRedbasdédingangricdoni teed
support i ng 76 5 THE"Fhr Bl 40°Fs Tt | FHRecP by WERENSI T ngostEion of
t he drug<x¥ééé%s44@n§sc%$%§%éé¥f‘ﬁﬁﬂ%ﬁ“éﬁ%cgflding portion 4e alone
of the drug carrier 4 contacts the bottom surface of the
thick~wall part 3g at the surrounding portion of the drug
discharge aperture 3b of the supply member 3 even when the
10  measuring recess 4c moves in a circular manner.

The drug carrier 4 is slidably supported by the
pivot pin 7i of the base 7 as described later. The drug
carrier 4 engages with the connector 5 by insexrting the
latch pin 4b of the drug carrier 4 into the latching slot

15  5b.

The sliding portion 4e of the drug carrier 4
elastically contacts the bottom surface of the thick-wall
part 3g at the surrounding portion of the drug discharge
aperture 3b of the supply member 3 by elastically

20  energizing the drug carrier 4 upwardly by means of a press
member 9, which will be described later. Thus, the
sliding portion 4e of the drug carrier 4 contacts tightly
the surrounding portion of the drug discharge aperture 3b

of the hopper 3a, which prevents leakage of the powdered

25 drug from the measuring recess 4c¢ of the drug carrier 4.



8a representing the ones digit rotates increasing the count. The wheel
with cam8b rotates increasing the count at the tine of 10th dose. Thus,

t he dose nunber can be 10 displayed the wheel with cam 8b attains ful
count. It may be configured to leak static electricity by inparting
conductivity to material of the supply nenber 3, the drug carrier 4 and
the connector 5 by adding a conductive filler, such as carbon, thereto. 15
The nenbers, to which conductivity is inparted, are not limted to the
-supply menber 3, the drug carrier 4 and3it-he connector 5. Hereinafter,
assenbl i ng processes of the powder inhalator will be described. 20
Initially, the lock n&hberbésies Gontiai neddviddie wWGAHM aidH NEddidendntof the
| ower - side housing b as showmn in Fig. 31. Thereafter, the connector 5 is
attached t o2PBREUFBWER ABdsingolptier beppocat-etadt tie dsockhomnter mMqg.
During this, process, the guide shaft Imof the |ower-side 25 housing Ib is
inserted inft  t K& Qui dRnFRYie5e seppehe~+389 ofer ati grrawenker 5t The
spring-latch projection 1qg of the |ower-side housing Ib is inserted

t hr ough thes?ﬁg%ﬁ?ébﬂg ?PgFlQ@ AL t hBecspeersrshafne/lend bf nohehoper at i on
spring 31 ip er&%v&h ough the sgring attachnent shaft 5f 5 of the connector
5, and the ot h&r “end ShetBof® i §3P9fchby Wht Chhetlsgr eRGAGERER tprivi ectibon 1q

of the |0“@ﬁ6§égedugoy§i@9elQliding action of the drug carrier 4.

The base 7 1is provided further with an
attachment portion 7e for the press member 9. The
attachment portion 7e is provided with a spring support-

10 shaft 7g having an engagement aperture 7f and a fix pin 7h.
The bottom surface of the press member 9 is provided with
a boss 9Y9c having an engagement projection %a and an
engagement aperture 9b. | As shown in Fig. 27 (b), the
press member 9 is spring-forced upwardly by engaging the

15  engagement aperture 9b of the press member.9 with the fix
pin 7h of the base 7, and engaging the engagement
projection 9a of the press member 9 with the spring
support-shaft 7g of the base 7 through which the press
spring {coil spring) 10 is inserted. A pivot pin 7i 1is

20 formed in the vicinity of the attachment portion 7e of the
press member 9.

A counter 8 having a known structure can be
employed. More specifically, the counter 8 is provided
with a disk with a cam 8a representing the ones digit and

25 a wheel with a cam 8b representing the tens digit. The



Subsequently, as shown in Fig. 33, the base 7 is nounted on the base
receiver |r of the |lower-side housing 10 | b and the position of the base 7
is then determ ned by engagi ng the engagenent aperture 7a of the base 7
with the engagenent projection is of the | ower-side housing 1b.

Thereafter, the press nenber 9 is installed on the base 7 and the drug
carrier 4 is then nounted on the base 7 and 15 the press nenber 9 as

descri bed above. During this process, the aperture for pivoting 4a of the
drug carrier 4 and the pivot pin 7i of~i%e base 7 are engaged with each

ot her, and thekeq9%%$nent pin 4b of the drug carrier 4 then inserts into
the | at chi n§18Kot"EH of2FheB & ohfiect@ramab 0 whiepebietiherdr uhec arduirare

engages witguther geéa%ion{ menber 5. The counter 8 is installed on the
base 7, and”“Fhe*engadgélentt gPbovdi2ebafet He niid hpisecki tedennsngddes

wi th the pi LAg projection 1g_of the |ower-side housing 25 Ib as
descri bed aﬂg\%gﬂ W &G e‘g%'en?{l?, ithél5ssiturpPigied Hey coganer of ithe

determ ned By, a+EQv ft upply nmenber 3 by locating the supply
menber 3 on tﬁe drugﬁgggfgefags 2ﬁd inserting the through hole 3f of the

supply menber 3 and 5¢fhe e r pivoting 4a of the drug carrier 4
through the pivot pi'rrl; gi g%)@%ﬁ%gbags(g 7P%n aséutcgvaat%éy Phat™Mehe drddn
carrier 4 iscsibdabky cauppoiiedas oW i Fig.<23- cfhe Qi tjien of the

supply menber 3 is
B8a representing the ones digit rotates increasing the
count. The wheel with cam 8b rotates increasing the count
at the time of 10th dose. Thus, the dose number can be

10 displayed the wheel with cam 8b attains full count.

It may be configured to leak static electricity
by imparting conductivity to material of the supply member
3, the drug carrier 4 and the connector 5 by adding a
conductive filler, such as carbon, thereto.

15 The members, to which conductivity is imparted,
are not limited to the supply member 3, the drug carrier 4
and the connector 5.

Hereinafter, assembling processes of the powder

inhalator will be described.

20 Initially, the lock member 6 is contained in the
containing unit 1t of the lower-side housing 1ib as shown
in Fig. 31. Thereafter, the connector 5 is attached to
the lower housing 1b to be located on the lock member 6.
During this process, the guide shaft lm of the lower-side

25 housing 1b is inserted into the guliding slot Sc of the



déterm ned by neans of the positioning unit fornmed inside 10 of the
upper-side housing |la by joining the upper-side housing la to the
| ower - si de housing I'b. And then, the pinching projection 1g of the
upper-side housing la engages with the engagenent groove 2e of the
nout hpi ece 2. Then, the cover 2b engages with the body 2a of the 15
nout hpi ece 2. As shown in Fig. 33, the operation nenber 5A covers the rear
portion of the housing body 1, and the engagenent projection 1A engages
wi th the engagenent aperture 5h of the-@itachnent portion 5g of the
connector 20 5. The supply nmenber 3 is not shown in Fig. 33. The powder
i nhal at or cowkirgdriet tleabeu 19. beheoperdned 1ag dhesaidad: hal omy Jher gl ug
carrier 4 is positioned at a drug |oading position where the neasuring
recess 4c oftoMkE-@dde PBughrgi b 4iwl igesrweth theowiug ties chasge: Bpert ure
3b of -35- the sét;%)ply menber 3 when the protecting cap Ic is attached to
the powder FSAR&l atdr °ds SHoOweoPASELgr 23. A9rshoendi mFi gbe pdtwioigh 36,
when t he protectigac&gslc is renmoved and the operation nenber SA 5 is
then pressedPfd™Pock tHETolhebbsPughwitise Hotding ehbapbusihhg sbAaftt Hef drug
carrier &4 slides and thus the. neasuring recess 4c npves into gap in the
vicinity of %gp%%éc"l r=1H eac%eoﬁr%’ov‘énéz toe ﬁjfé‘%p%‘écﬁ shereem tise Jdrtighed
oading poshiiopngs LERIAZEALEENDY 205 NAUY T SN e 1ower-side
housing 1b.
Subsequently, as shown in Fig. 33, the base 7 is
mounted on the base receiver 1r of the lower-side housing
10 1b and the position of the base 7 is then determined by
engaging the engagement aperture 7a of the base 7 with the
engagement projection 1s of the lower-side housing 1b.
Thereafter, the press member 9 is installed on the base 7
and the drug carrier 4 is then mounted on the base 7 and
15 the press member 9 as described above. During this
process, the aperture for pivoting 4a of the drug carrier
4 and the pivot pin 7i of the base 7 are engaged with each
other, and the engagement pin 4b of the drug carrier ¢4
then inserts into the latching slot 5b of the connector §,
20 whereby the drug carrier 4 engages with the operation
member 5,
The counter 8 is installed on the base 7, and
the engagement groove 2Ze of the mouthpiece 2 then engages
with the pinching projection 1g of the lower-side housing

25 1b as described above.



10 liné. During this novenent, the powdered drug | oaded within the
nmeasuring recess 4c is scraped by the thick- wall part 3g at the
surroundi ng portion of the pharnmaceutical discharge aperture 3b. Thus, one
dose of 15 the powdered drug is carried to the gap at the vicinity of the
ai r-intake groove 32. Subsequently, the inside of the housing body 1 is
rendered to be a negative pressure by neans of air- intake pressure of a
pati ent when the patient inhales air 20 into the housing 1A fromthe
air-intake aperture 2f of the nouthpiecet2. Thus, external air is inhaled
into the housing body 1 fromthe air intake 1i of the housing body 1 to
reach the drug inhalaﬁpgﬁeaﬁﬁﬁﬁéWrzdﬂbi pheithoat k@ edes 2cbhnaegh & hes

ai r-intake %r%%¥e.32 of , t he 25 nout hpi ece 2 shown by the arrow in Fig. 34.
Thus, air -36- IBpREE i BYaphl €W e tife pdwdéhed drbglboadeubem t Re by

measuring r ; f. the dr carrier 4, and the powdered drug is then
di spersed mﬁgﬁgﬁlﬁﬁeqﬁthS?%% aF?@hercH%dﬁ%ltﬁé SHruhecabtitApi doe @nd

e S SIS P AL (et

through the air-intake aperture S _ _ {

B, S eceber RGO DRl n e e ) e d

position untdes phecdrygndirscharg8¢3B8a9L 7 in such a way that the drug
carrier 4 is slidably supported as shown in Fig. 23.

The position of the supply member 3 is

determined by means of the positioning unit formed inside
10 of the upper-side housing la by joining the upper-side

housing 1a to the lower-side housing 1b. And then, the

pinching projection 1g of the upper-side housing 1la

engages with the engagement groove 2e of the mouthpiece 2.

Then, the cover 2b engages with the body 2a of the
15  mouthpiece 2.

As shown in Fig. 33, the operation member B5A
covers the rear portion of the housing body 1, and the
eéngagement projection 1A engages with the ‘engagement
aperture 5Sh of the attachment portion 5¢g of the connector

20 5. The supply member 3 is not shown in Fig. 33.

The powder inhalator configured thus will be
operated as deséribed below.

The drug carrier 4 is positioned at a drug

loading position where the measuring recess 4c¢ of the drug

25 carrier 4 aligns with the drug discharge aperture 3b of



t he supply nenber 3. As shown in Fig. 35 (b), a window 1j through which
the display of the counter 8 can be read out is covered by the operation
menber 5A when a user presses the 15 operation nenber. 5A, which prevents
the user fromseeing the display of the nunber of doses while the counter
8 is changing. Thus, the user only sees the display of the nunber of
doses through the wi ndow 1] after the display has changed. Therefore, the
user does not m sunderstand 20 the nunmber of doses indicated by the counter
display while it is changing. As shown~8h-Fig. 23, when the powder

i nhal at or b§1not bei ng used (when carrying it, etc.), the housing 1A is
entirely enVélopetPRiet Stheh i fontppotebhnof cap fhe ikousitaghkA i s

covered mﬁtq;tE§F£é9tegtiq’ cap lc, the -37- rear end of the protecting cap

| ¢ engages Wit Ri fon e opErat | B Fewbe?36A via a seal nenber

11c. The powder i nhal tor IS discardgﬁ when the powdered drug within the
hopper 3a is conpletely eXREUSted™ El19Fe noilst GPEOHEGof iéss @herhethewder

el ot or TRRCRERRBE ST OFed by SROLILLED IR, it g B
cap. Shaped speralen et B, 3001 e LOLELERE 00 S, DU, e <Y
hi gh-densi t jiousing 1A, the drug carrier 4 slides and thus the
' measuring recess 4c moves into gap in the vicinity of an
alr~intake groove 32 of the hopper 3a from the drug
loading position as represented by a chain double-dashed
10 line.

During this movement, the powdered drug lcaded
within the measuring recess 4c is scraped by the thick-
wall part 3g at the surrounding portion of the
pharmaceutical discharge aperture 3b. Thus, one dose of

15 the powdered drug is carried to the gap at the vicinity of
the air-intake groove 32.

Subsequently, the inside of the housing body 1
is rendered to be a negative pressure by means of air-
intake pressure of a patient when the patient inhales air

20 into the housing 1A from the air-intake aperture 2f of the
mouthpiece 2. Thus, external air is inhaled into the
housing body 1 from the air intake 1i of the housing body
1 to reach the drug inhalation channel 2¢ of the
mouthpiece 2 through‘ the air-intake groove 32 of the

25 mouthpiece 2 shown by the arrow in Fig. 34. Thus, air



pol yet hyl ene, pol ypropylene or the like, in view of the objective to be
attained. Such materials nay elimnate the necessity of enploying the seal
material 11c. 15 Enbodinent 3 Fig. 38 is an el evational cross sectional

view illustrating a powder inhalator. Fig. 39 is a plan view illustrating
the position relation anong a counter 8, a hopper 3a and a connector 5 of
the powder inhalator. Fig. 20 40 is a side elevation viewillustrating the

position relation between a counter 8 and a ratchet 4 of the powder

inhal ator. The basic configuration of th&powder inhalator of the present
enbodi ment is the sanme as that of the 25 Enbodinent 2. Mre specifically,
t he powder FHR&F&t ofSi sruBBledr ¢ delew phwdehedsidigud A Theaderd) dnhotkéng
body 1 and a nouthpiece 2, a protecting cap lc, a supply nenber 3 for
cont ai ni ng PoRAEFéHIdr i§CESF alFar§é ntiber dsbgdosesriar ddug sadrithe4d for

carrying a doag ofdtge Bomder%d drug, 5 an operation nenber 5A for
operating the“8ragecarirers4then dgmmstisnd o idrinesthel duhy ngnkahakéenon
bet ween t he carri and the operation nenber 5A, a |ock nenber 6

f or Iockingg%ﬁge%pgpafﬁg&Tﬁ%ﬂ§ﬁ£%ﬁ@5?% he E&RFEect §1e5 PevderRe Fragd a
counter s8 fpg,displ ayln unper of doses. 10 The powder_ .inhal ator of
the present %ﬁggggngéf gf%“%%?f%?egﬁggﬁoﬁpt t%%? ﬂﬁgag &Pﬁbn?hﬁo?%hthat
the ring- shapedi souAt gkeBaps Lacat o¢ around the hopper 3a so

The operation member & is re-pressed to be
returned to the original position with holding the hosing
ia, and_thus the drug carrier 4 swings back to return to

10 the drug loading position under the drug discharge 3b of
the supply member 3.

As shown in Fig. 35 (b), a window 1j through
which the display of the counter 8 can be read out is
covered by the operation member S5A when a user presses the

15 operation member 5A, which prevents the user from seeing
the display of the number of doses while the counter 8 is
changing, Thus, the user only sees the display of the
number of doses through the window 1j after the display
has changed. Therefore, the user does not misunderstand

20 the number of doses indicated by the counter display while
it is changing.

As shown in Fig. 23, when the powder inhalator
is not being used (when carrying it, etc.), the housing 1A
is entirely enveloped because when the front portion of

25 the housing 1A is covered with the protecting cap 1lc, the



t hat the dose nunbers are counted by rotating the counter 8 around the
hopper 3. As descri bed above, a space around 15 the hopper 3a is utilized
to contain the counter 8 and thus a length of the powder inhalator is
shortened to enhance the portability thereof. An opening Iv for
opening/closing a lid 3d is provided at a | ocation corresponding to the
lid 3d of the hopper 3a of the 20 housing 1A Thus, the lid 3d can be
opened/ cl osed requiring no disassenblﬁg? t he housing 1A, which is also
different fromthe powder inhal ator of her enbodinents. In the present
enbodi nent, the sane or simlar parts are designated by the same nuneral s
as in the EfBEdi of the pratertidnoheatet b | edgdeser Wotthorishear Bront t t ed.
-39- The prggsnt engodinent gdopts the followi ng configuration so that the
counter 8 i Polht SHEaPEGHETRE "REHSET Ba Viks asliead meTEiay 1383. t he base 7
is provided with 5 aTh%rge dianeter aperture 7j, into which the hopper 3a

is fitted. The count &8 PFPYS&d ort e 715 s Yigcnted ardierl t e
hopper 3a. n ib:3i.is. provided at. the hopper 3a to determ ne
t he positioﬁgggé%%g g%ﬁﬁtgﬁ%§}h R@§o$&3%ﬁ3h3%tﬁ§ 7 et SR T e e
provideg with 10 neit . temning . th 0si t.i of the
counter 8 nor the cou??grkgﬁgﬁg¥§%gﬁ%%%ggﬁg§T§g d%%ﬁePowﬁﬁ%;ﬁQﬁéi%For

gtszfzrerbl f:ﬁeaSafﬁOHl%- beThemseswd &l 1 | 8oRk26RY: 88 the: PasR iGe ' Bet Riys,
1 powder inhalator in such a way as to insert a tablet-like
drying agent.
The cap-shaped operation member 5A and the
10  protecting cap 1lc are preferably formed from a material
with low moisture permeability, such as high-density
polyethylene, polypropylene or the like, in view of the
objective to be attained. Such materials may eliminate
the necessity of employing the seal material llc.

15 Embodiment 3

Fig. 38 is an elevational cross sectional view
illustrating a powder inhalator. Fig. 39 is a plan view
illustrating the position relation among a counter 8§, a
hopper 3a and a connector 5 of the powder inhalator. Fig.

20 40 is a side elevation view illustrating the position
relation between a counter 8 and a ratchet 4 of the powder
inhalator.

The basic configuration of the powder inhalator
of the present embodiment is the same as that of the

25 Embodiment 2. More specifically, the powder inhalator is



counter 8 is located around the | arge dianeter aperture 7] 15 of the base
7. Subsequently, the hopper 3a is fitted into the large dianmeter aperture
7] of the base 7 and the counter 8 is then pressed from above with the
external rib 3i of the hopper 3a. As shown in Fig. 40, the ratchet 4d for
rotating 20 the counter 8 is fornmed at the connector 5. The ratchet 4d is
reci procated in a straight line wwth the operation of the operation nenber
5A so as to rotate the counter 8. The window |j is provided at a | ocation
corresponding to the attachnent |ocatiodfor the counter 8, through which
25 the counter 8 can be read out. Air intakes 1li are -40- provided at both
si des of t h@HeVdrteddttitone ohonhénappéy hahousj g hausThe spriyng: | atdha

proj ection I% iS provided at the base 7. The powder inhalator of the
‘present inv8 PF§H1@§Q 5 conf PEAFeatasgdeser ilsed abeveplyhuerdrabl 3 nfot he

vari ous eff%c%sidescribed bel ow t 0 be obtained. According to the powder
i nhal at or of “t'hé Bﬁé’@erﬁow%ﬁﬁe%t f5H9 thee dr udagger ilsmber spEdatsisesdi smosed

so that th asur.i ecess _noves i.n a circular _nmanner by sliding 10 the
A e, L Lo G8a PG o dhes So9 bs EhPoRaARTIRS o Kieg

drug carrier.

i nhal atison ghappeh-o+iRe RAWEELe Ag%%gf5%%§%$a§ﬂﬁgﬂg§2§ﬁ§£§;%%£§%%ﬁﬁj gf t he

drug di scharge " aperture, ereby the
snoot hly. TB@ﬁnebh@rp(B’\U%EdegEHgl&ghEBSV%gn%%J{ioéﬂ between the drug

carrier 4 and the operation member 57, a lock member 6 for
locking the operation member 5A via the connector 5, a
pbase 7 and a counter 8 for displaying the number of doses.
10 The powder inhalator of the present embodiment
is different from that of the Embodiment 2 in that the
ring-shaped counter 8 is located around the hopper 3a so
that the dose numbers are counted by rotating the counter
8 around the hopper 3. As described above, a space around
15 the hopper 3a is utilized to contain the counter 8 and
thus a length of the powder inhalator is shortened to
enhance the portability thereof. An opening 1v for
opening/closing a 1lid 3d is provided at a locatién
corresponding to the 1lid 3d of the hopper 3a of the
20  housing 1A. Thus, the 1lid 3d can be opened/closed
requiring no disassembling the housing 1A, which is also
different from the powder inhalator of other embodiments.
In the present embodiment, the same or similar parts are
designated by the same numerals as in the Embodiment 2,

25 and thus the detailed descriptions are omitted.



15 becom ng cl ogged between the supply nmenber and the drug carrier.
Therefore, it is possible to prevent any lowering of the ability to
nmeasure the powdered drug and to avoid deterioration in the operability of
the drug carrier. Moreover, production cost can be reduced by sinplifying
20 the nechanismin which the neasuring recess noves between the drug

di scharge aperture of the supply nenber and the air-intake channel. The
stroke of the neasuring recess can be nade shorter than the stroke of the
~operation nmenber of the 25 drug carrief3%y positioning the neasuring
recess between -41- the center of the pivotal novenent of the drug carrier
and the point at whi &het herepend | embrenivemtengaes: o he i UQFo TREW I gg -
Therefore, the amount of static electricity that is accunulated can be
reduced, whfEREppBYakisnt ge S-hptanthe atdvetacclr asy land tpar td e oritai ni ng
ratio from being |owered. When the operation nenber is configured with a
pushbut t on Qﬂap?%e3ﬁeasuring recess is designed to nove fromthe drug

| oadi ng position to tRe dLug di,spersion 10 position by pressing the
operation menber, the”BpEPaFfon™ fefber Sdoésiendstedd o msvie dard Wi 8t ance

that iscrequi to.r ve the protectjng, cap fromthe inhal ati on opening
in the gonvgn??gﬁglgﬁg% er i ﬁ%ﬁéﬁ%ﬁeirﬂMWﬁ%%gtﬂBlCBpEPﬁtPﬁﬁﬁﬁﬁﬂﬁﬂ i so

2géygfigﬁ %gﬁ%géﬁggﬁﬁ%gg £8BntdPuS &?aégg %@Fr@ééngaggSt n&%‘%oéa(%d
around the hopper 3a. BAn external rib 3i is provided at
the hopper 3a to determine the position of the counter 8.
Accordingly, the base 7 needs not to be provided with
10 neither the cover 3e for determining the position of the

counter 8 nor the counter support-shaft 7b.
The powder inhalator is assembled as follows.
The counter 8 is placed on the base 7. In this state, the
counter 8 is located around the large diameter aperture 7j
15  of the base 7. Subsequently, the hopper 3a is fitted intoe
the large diameter aperture 73 of the base 7 and the
counter 8 is then pressed from above with the external rib

31 of the hopper 3a.

As shown in Fig. 40, the ratchet 4d for rotating
20 the counter 8 is formed at the connector 5. The ratchet
4d is reciprocated in a straight line with the operation
of the operation member 5B so as to rotate the counter 8.
The window 13 is provided at a location corresponding to
the attachment location for the counter 8, through which

25 the counter 8 can be read out. Alr intakes 1i are



shortened, which reduces the resulting anmount of static electricity.
Static electricity produced by friction can be |eaked when conductivity is
inparted to the supply nenber, 20 the drug carrier and the operation
menber, thereby allow ng extrenely small anounts of powdered drug to be
consistently neasured and a high particle-containing ratio to be attained.
In the above-descri bed nechanismin which the 25 neasuring recess noves

bet ween the drug di scharge aperture -42- 8f the supply nmenber and the
ai r-intake channel, the neasuring recesé havi ng a spherical concave shape

and provid £ ttomcan prevent the _powdered drug from being
rel oaded ev?rr]k%:lé@necg %gtl i grlld%ﬁeo‘ifgl Yheubkestt Rers igperat i bhe nepber two
or nore tinmgg, Wi i nhal i he pharmaceutical drug. K Thus, the present
i nvention can plrr{elj\iginat" rmhiﬁHeé t artnll}1 elag:ocskb RO X9 tugl 9 r bin BEPH§IPAhated
into the |urgs ¢f5ddhe; patient, and can ensure that the one dose of drug

wll be taken into the lungs rather than 10 being left remaining in the
powder inhalator. A higlh misidy e-dL0fd f can_al so, be bt ai ned by
it el %gé er° THhal HE 8P EoPBr &Fi on

enpl oyi ng the conponents that constitute the r-rnm
menber) s aomdiisturer pOO0HeseasBed ThikD WS POSSI bEﬁaB?Eﬁgsecﬁ@?vgg‘fggg
i nhal ator of 15 the present invention is configured as tollows: an
apert ure poPfifestiodesperidtsdomelowpray ildedbiats itle; I ear
According to the powder inhalator of the present
invention, the drug carrier is slidably disposed so that
the measuring recess moves in a circular manner by sliding
10 the drug carrier. Thus, when the measuring recess moves
toward the drug inhalation channel, the powdered drug
flows along the aperture wall of the drug discharge
aperture, whereby the powdered drug can be scraped
smoothly. Thus, the powdered drug is prevented from
15  becoming clogged between the supply member and the drug
carrier. Therefore, it is possible to prevent any lowering
of the ability to measure the powdered drug and to avoid
deterioration in the operability of the drug carrier.
Moreover, production cost can be reduced by simplifying
20 the mechanism in which the measuring recess moves between
the drug discharge aperture of the supply member and the
air-intake channel.
The stroke of the measuring recess can be made

shorter than the stroke of the operation member of the

25 drug carrier by positioning the measuring recess between



side of the housing, the operation nenber is fornmed |ike a cap, the
operation nenber is designed to nove back and forth to cover the rear
portion of the housing, a 20 connector inserted into the aperture is used
'to connect the operation nenber to the drug carrier in such a way that
the rear end of the protecting cap and the front end of the operation
menber join together to envel ope the whole housing when the protecting cap
is pressed onto the 25 housing. As a resglt, it is not necessary to insert
the -43- powder inhalator into, or renoveé 4t from a noisture-proof case,

whi ch i i tabiljty, . Al the ext | air infl th that
tends | nt o The OGSl ol ST hiT RoALAMBUERGSE PReree simia Saga iorret

extends into the housing’is
is difficult for

bet ween t he r at,k . d e housing. Therefore it
e ?E’me %%%%ph%%‘gi Beé\%ﬁ%%é‘}?“’c’fr?ef pEBeeeEs ngheapitug

external air to flowinto _ _ :
R e L L R T
SPEr St o enper TS ToLES89PL SRS OG!S oL 00 o R L
U Cher T by bved Underuse vien 5. ter 1 ToF o L EcDERRRAREC L F0e PRom g
into the gapSigidf dravex-dsbt ween t he
When the operation member is configured with a
pushbutton and the measuring recess is designed to move
from the drug loading position to the drug dispersion
10  position by pressing the operation member, the operation
member does not need to move the distance that is required
to remove the protecting cap from the inhalation opening
in the conventional powder inhalator in which the
operation member also serves as the protecting cap. Thus,
15 the operating distance of the operation member can be
shortened, which reduces the resulting amount of static
electricity. l
Static electricity produced by friction can be
leaked when conductivity is imparted to the supply member,
20 the drug carrier and the operation member, thereby
allowing extremely small amounts of powdered drug to be
consistently measured and a high particle-containing ratio
to be attained.

In the above-described mechanism in which the

25 measuring recess moves between the drug discharge aperture



housi ng and the operation nmenber. The noi sture-proof effect can be even
further 20 inproved during non-use if a seal nenber is attached to at

| east one of the rear end of the operation nmenber or the front end of the
protecting cap, and the protecting cap is joined to the operation nenber
via the seal nenber. 25 -44- CLAIMS 1. A powder inhalator conprising: a
housi ng having a nouthpiece in its front portion; a supply nenber
cont ai ni ng powdered drug for a large nunber of doses; a drug carrier which
‘noves back and forth between the supplyédenber and the nout hpiece to
convey a dose of the powdered drug fromthe supply nmenber toward the
nout hpi ece ©fo BREows MRREY atifierbof  tdved pdunder ed rdringadiespobedned, t hehedr ug
carrier; "a protecting cap which detachably fits onto the housing fromthe
front site BF2PHEIRGusFRGESAndraniBBerat igharemselr wenskvepesheps tarddr ug
carrier by nnvhéggbac and forth, and which is shaped |like a cap so as to

cover the” hBASIAG™Fr 8" @wgﬁﬁt%mdﬁéﬂfpFﬁgeﬁ6u§WﬁLPQMﬂ%¥ﬁq1QﬁP%péﬁ?%g for
oPCT 2t o0, BSBhRVLAT B 1ol HeS' 100 LR MONS A0, 3 ComnSELOT LS
carrieris andpb g+ PEA GRS two or more times without inhaling the
pharmaceutical drug. Thus, the present invention can
prevent more than one dose of the drug from being inhaled
into the lungs of the patient, and can ensure that the one
dose of drug will be taken into the lungs rather than
10  being left remaining in the powder inhalator.

A high moisture-proofing effect can also be
obtained by employing the components that constitute the
powder inhalator (operation member) as a moisture-proof
case, This is possible because the powder inhalator of

15 the present invention is configured as follows: an
aperture portion for operation is provided at the rear
side of the housing, the operation member is formed like a
cap, the operation member is designed to move back and
forth to cover the rear portion of the housing, a

20 connector inserted into the aperture is used to connect
the operation member to the drug carrier in such a way
that the rear end of the protecting cap and the front end
of the operation member join together to envelope the

whole housing when the protecting cap is pressed onto the

25 housing. As a result, it is not necessary to insert the



cap joins at the rear end thereof with the front end of the operation
menber to envel ope the housing when covering the wth the protecting cap.
2. The powder inhalator according to claiml1l, wherein a baffle is provided
so as to prevent air flowng into a gap formed between the housing and the
operation nenber. 3. The powder inhalator according to claim1l1 or 2,
wherein a seal menber is attached to at |east one of the front end of the
operation nenber or the rear end of the rotecting cap, and the protecting
cap and the operation menber are joinedddo each other via the seal menber.
powder inhalator into, or remove it from, a moisture-proof
case, which improves its portability.
Also, the external air inflow path that
extends into the housing is lengthened because ﬁhere is a
5 gap formed between the operation member and the housing.
Therefore it is difficult for externai air to flow into
the housing even when the protecting cap is removed from
the housing, which prevents a lowering of the moisture-
proof effect.
10 When the protecting cap is attached to the
housing, the operation member cannot be pressed while
‘holding the housing. Thus, the operation member is locked
by the protecting cap, which can prevent erroneous
operation.
15 Moreover, the molsture-proof effect can be
further improved under use when a baffle for preventing
air from flowing into the gap is formed between the
housing and the operation member.
The moisture-proof effect can be even further
20 improved during non-use if a seal member is attached to at
least one of the rear end of the operation member or the

front end of the protecting cap, and the protecting cap is

Joined to the operation member via the seal member.

25



- 44 -
CLAIMS

1. A powder inhalator comprising:

a housing having a mouthpiece in its front portion;

a supply member containing powdered drug for a large
number of doses;

a drug carrier which moves back and forth between the
supply member and the mcouthpiece to convey a dose of the
powdered drug from the supply member toward the mouthpiece
to allow inhalation of the powdered drug disposed on the
drug carrier;

a pretecting cap which detachably fits onto the housing
from the front site of the housing; and

an operation member which operates the drug carrier by
moving back and forth, and which is shaped like a cap so as
o cover the housing from the rear gide of the housing:

wherein an opening for operation is provided at the
rear side of the housing:

a connector is inserted into the opening to connect the
operation member to the drug carrier; and the protecting
cap joins at the rear end thereof with the front end of the
operation member to envelope the housing when covering the

with the protecting cap.

2. The powder inhalator according to claim 1, wherein a
baffle is provided so as to prevent air flowing into a gap
formed between the housing and the operation member.

3. The powder inhalator according to claim 1 or 2,
wherein a seal member is attached to at least one of the
front end of the operation member or the rear end of the
protecting cap, and the protecting cap and the operation
member are joined to each other via the seal member.



