e3e% " 4" bY%HYTYe -1 SPECI FI CATI ON POADER | NHALATOR TECHNI CAL FI ELD The
present invention relates to a powder 5 inhalator for supplying powdered
pharmaceutical drug for a |l arge nunber of doses. BACKGROUND OF THE

| NVENTI ON Powder inhalators of this type are provided with a supply nenber
for containing powdered pharnmaceutical 10 drug for a |arge nunber of doses,
a drug carrier with a neasuring recess having a volune equivalent to one
dose and an operation nmenber for operating the drug carrier. To inhale a
powdered drug, the drug is |oaded into tHile-nmeasuring recess fromthe drug
di scharge aperture 15 of the supply nenber, and the drug carrier is then
slid away fromthe supply nenber tSEREGEICATIMASUring recess in a straight
line. During this novenent, the powdered drug | oaded into the neasuring
recess is scraped by one edge of PRWDEB dANHALATOBharge aperture by the
sliding action of the drug carrier, and a predeterm ned quantity of the
powdered drug is conveyed into t helBGRHIGAL giTEdihnnel (Japanese Pat ent

Publ i cati on No. 2000-50%013). Such a configuration results in the foll ow ng
25 two probl ens. The ’'present 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 member for operating the drug carrier.
To inhale a powdered drug, the drug is ioaded
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.
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-2 Finst, 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
powder ed 'drug accunulates 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 between the supply nenber of the powdered drug and the drug
carrier, which reduces the ability, to neasure the powdered drug and | owers
t he operating performance of the drug carrier. 10 Secondly, static
electricity is generated due to friction-#%men the drug carrier slides, and
t hus the powdered drug adheres to the inside of the powder inhal ator.
Consequent |y, the quantfitrstti,vewhesourtdvy modrdeared ceugoniai miaxgpeat,i oa of
the powdered drug is |lowered. 15 The second problem nmay be sol ved by
shorteni ng t MeaUIEg dfeadss ndds maves ristes sstvaighiuckindeaansbownoby
static electricity. However, it is difficult to reduce the amount of static
electricity ithe heraP¥vdrdestdi bdd -condenti oresulomdéhe rrudared ddesugo its
configuration, as 20 described below. Mre specifically, the conventional
powder i nhal &G at&T i Hur Be sd liNatratplotdaCadyacss fear skheesdds the

- operationgne r _ang_that the measuring,reces ves_by a distance
equi val ent t &t h& stt¥ke %’fsqe;}?er%ﬁ ota&‘?gitHéecagofﬁ orfidr 3 o T&FdLe t hBe

hpi . i he di h
UL Pl SC?eqH% Lt ?en&%%?#@'e%?g{lé%%%ﬁg%%2?;%@%8%X%u%sﬁyhb.%%é%ﬁp%t he
powder i nhal atQy -pawueer@eﬁrdr&ﬁealg&eﬁﬁé'&mee?ﬂié§ "Gt e 5QcABVERRY @
certain distance 'so as to give the user an°5 appropfiate eeﬁlng of

operating theunanat i @ "RERSHLreYeth¥hefogd SRR %ﬁd)pearrf&“ QR EREDEE kS
provi ded for operating the drug carrier. Mre specifically, the powder

i nhal at or sh@fetid eOpdrForadnge aF thel Adugatark9ekhe user that the
powder inhalator is ready for inhalation through a 10 recogni zabl e

operati ohOfeel i ng fromScendlgr, atsitan icerhecthéedtiye ibegeheragasgotuwi sval |y
confirmthat the nmeasuring recess has noved into an inhal ation channel to
prepare the Fouiddriomhathgnor ther dnhal atdonierns sleistes bedrabotdusi t ths
difficult to reduce 15 the amount of friction in a conventional powder

i nhal at or by BEsASTE hedwiser adhmrafentle? odry aisnbde dpEt ahbe dpevwderits
configuration. The conventional powder inhalator is configured so that the
dr ug carrier'qyékiQ%ﬁed EPNSREUSRELRY i c20 IHBRBEFaESVEORRSNEARY pBRber ed
t

drug_loadediﬂ%é%féyz 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, it 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 measuring
recess 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



measuring recess toward the nout hpi ece (Japanese Published Application No.
5(1993)-237189). The conventional powder inhalator contains the supply
menber, the drug carrier, and other nenbers in a 25 housing. The operation
menber protrudes fromthe aperture -4 of the housing to the outside to
allow the user to manual ly operate the operation nmenber. Therefore, a gap
is created between the operation nmenber and the aperture, and thus, the
pharmaceutical drug becomes noi stened due to 5 external air flowing from
the created gap. The pharmaceutical drug-%an be protected against humdity
by carrying the powder inhalator in a noistureproof case, but this creates

a need for thequieed do eremore thepmuteredtnired aday from the moushpiecpr oof
case for 10 every use. Thus, a considerable anount of tine is required for
the user to ioth&dhe tlewdeswdohedatioug. Moreover, portability is | owered by
contai ning the powder inhalator in a noisture-proof case that is
necessarily |arger thaMorgeveswldrhe npppaabion] nemhemr ésermequiveat | b has
been achieved in view of the above-described problenms, and provides a
powder i nhal FCFE WY c® caRt b8V e st stiR@csower @¢ dEag Firviem bgeomsm} chbgged

bet ween tge supply nmenber. and the drug carrier, and further can reduce the
anount of ZOaEEEE%F&§F§tF@eEHEBQQfWPP 5atiBAokhENPRETEREOBt MERECET SV RB
operation ne . di_ition theretg, th resent invention provides a
powder inhal a %% Ph%F%%§?E§ ﬁ'&ﬁaﬁﬁpgtﬁfggﬁgoéﬁ BFPX&FeaﬁEHBUEPEEﬁE699ng a
separ at e noi $4PrQof : - S HE, | NVENTI Acgcording to
ong'aspect o?hfﬁggg eggﬁﬁjfﬁVenﬁPoélgégggggggf}ghaFg?oPoggggrFgggiagog

housi ng; a supRhi dTSBCELH Sl ohebdll B8 aPWEIeIRg: dig b d args, npgher of

doses 5 and having a drug disScharge aperture at its bottomsurface; a drug
carrier, to whieChpéi@epowriaradtdi-udid s raupp! igsh f 1ALt Beidhug Hlicisar ge

aperture of the supply nenber, and having on its upper surface a neasuring
recess that hrasognickbile empanslion foeDiveg dggemoftHdeopk kst i GMdmember
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 1is 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
so 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



10 an-.operation nenber disposed so as to nove freely back and forth, and
operate the drug carrier. The drug carrier noves in contact with the bottom
surface of the supply nmenber to carry the powdered drug | oaded into the
measuring recess fromthe 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 neasuring recess noves in a
circular manner by pivoting the drug carrier. It is preferred that the
measuring recess is 20 located at a posit4-on between the center of the

pi votal novenent of the drug carrier and the point at which the operation
menber engage$ ttiee drhupsiaigi dro. khei sopteider erb t kdil dwhe thper aséon tenber
is a pushbutton and the operation nenber is pressed to nove the 25

measuri ng remassalhyooplecadier ihshadperaniahamerber. Thekefioxepr &f eyaed

that conductivity is inparted to the supply nmenber, the drug carrier and

t he oper ati ohSneisated| betyegneftdier eparsdtionhdmemixsurand) theeaperiture 5
spherical concave_shape and provided with a bottom According to 'another
aspect of tharfrEBBAt FReeRbpEMACEUBbGREr IFWE dPREIRe S ORPE S BeRed sy LE? ng

havi t hpi in,its.f t ti | nmb t ai ni
powder ed Tir uGXFOF L1 i GeThANGES HTOROLES GFaRLeR 4Pkar i er whi ch moves
dose of the. pouder ea P08 PRORRPHETCLRH SHERGER™  Bhab HOLRE: bt obl Bhes a
tecti I ‘ [ : ' fr, t h id
01 "t he. housi OB ARGV 8% per e s CORAL LR RRUTHER B8] dRenaffhss e,

by novi ng baﬁEo@EdCBQEEhbu@n?h?ELEEeéﬁe§thﬁQe?ik@rat %Pu?%ﬁgﬁ%tféﬁgygr the

housing fromthe rear Side of ousing. In the po ator, an
opening for gReratéwdet s iHMMIARKY akrblie £8ar niida e 1R JOUSLEE aps: @

connector is inserted into 20 the opening to connect the operation nenber
to the droug emekieriusand tieuyy,ot ect ickpstderibiles amohhe rear eidet hes eof
with the front end of the operation nenber to envel ope the housi ng when
covering therkguskad with t hbeprusecti hg caphalé |thes poeflereéd dhag. a
baffle is provided so as
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 moist-proof case.



t'o prevent air flowng into a gap forned between the housing and the
operation nenber. It is preferred that a seal nenber is attached to at

| east one of the front end of the operation nenber 5 or the rear end of the
protecting cap, and the protecting cap and the operation nmenber are joi ned
to each other via the seal nenber. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1 is a perspective viewillustrating a 10 powder inhal ator according to
Enbodi ment 1 of the present invention. Figure 2 is an el evational cross
sectional view illustrating the powder i+¥alator. Figure 3 is a side

el evation view illustrating 15 an expl oded vi ew of the powder inhal ator.
Figure 4 is a plan view il | usI3GLHOIERE F Ul INUENTH@NI ng of the powder
inhalator. Figure 5is a plan viewillustrating the | owerside housing of

t he powder inhal at or. A2ZGoFdgngete pPveaappaatvoéwthel psesantngnuehbi&npenber
of the powder inhalator. Figure 7 is a plan view illustrating an operation
nenber of thé RAMAST | PRAAERr FPEREES8s| saaholgingiiewe i $upBly anémgen base
of 25 the pogper i nhal at or. ~g_Figure 9 (a) is a plan view illustrating
a drug carri PﬁﬁhéiéiT%mﬁePOWHﬁéﬁgt@quﬁﬁﬁﬁeanéﬁﬂei§W@Qﬁ&k@%l@9&@$on

Vi ew i IILgtratidnghthe drug carrier of bhe ggv\der inhalator. ' 5 Figure 10 (a)
is a plan vi &0 f "8 pPEss S mefbEP of 1BRBEEERAePPERRYFSt oft FLEEr eP2BLPB) is

2 oross sectiongackl eVl hrig! '@y St GnthE Sl epBLERR TPy ' 8

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 moves 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

25 measuring recess into the air inhalation channel.



10 Figure 11 is a plan viewillustrating a counter of the powder inhalator.
Figure 12 (a) is a plan view of a supply nenber of the powder inhal ator.
Figure 12 (b) is a bottomview of the supply 15 nmenber of the powder

i nhal ator. 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. Figure 15 is a plan viewillustrating a
stage of assenbling the powder inhalator-é+igure 16 is a plan view
illustrating a stage of 25 assenbling the powder inhal ator. _g_ Figure
17 is a plan view illustrasi pgefiesradetbbtassrdbtt hyitheipoimpartedatat or.
Figure 18 is a plan view illustrating a stage of assenbling the powder

i nhal ator. 5thegusernby i seqbsiran thewdruqiscraring saandpahat i opedvdtivre drug
carrier of the powder inhalator. Figure 20 is a plan viewillustrating a

| ock operati 8f Ithe operation nenber of the powder inhalator. Figure 21
is a vieW/schenaticalli iLIustratiQ%%? 10 scraping operation of the

powder ed drug by the pohders iRRRA%RGIS Eirgur ENO2MFESHTRBAs FEGESFe W4 elv
st ng sppRewies LuaLgtog aceording, Lo, FIbodl pent Soefothe present,
Lpe bouer Inhalator BRUGY | Bo0 BARRUECIAHPhEL T8 nEhE cazaeEhen,”
the powder i3h3kak9bn, 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 méuthpiece 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 is shaped like a cap so as to cover the housing
from the rear side of ﬁhe 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



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

i nhal at or .

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

nmenber

f n

of the powder inhalator. Figure 27 (b) is a cross sectional
viewillustrating a state where the press nenber is attached to the base.
Figure 28 is a plan view illustrating a counter of the powder
Figure 29 (a)

Figure 29 (b) is a bottomview of the suppty 10 nenber of the powder

i nhal at or .

Figure 30 (a)

i nhal at or.
is a plan view of a supply nenber of the powder i nhal ator.

is a plan view illustrating a nouthpiece of the
powder i nhal &porpréirgute B0 (Elowsing simleo elaevgbponfoimyd obettiveenputhei ece
of the powder inhalator. 15 Figure 31 is a plan viewillustrating a stage

5

of assenbl i nfousd ngowdier thehabaretioRi yembes82 is a plan viewillustrating a
stage of assenbling the powder inhalator. Figure 33 is a plan view
illustrating a stage oflt20 saseesfr¥rrRA t Beapord@ealnegriesn . 1 ghktacBedis an
el evati onal
powder inhal &0t Fepfte @32 (af theafont ey qf | the raperatioe PEREeE
inhalatorsbe

t-he

10

15

20

25

cross sectional view illustrating inhalation operation of the

i ng. i.gur ' | an  vi il ratin
focz)rr %h%perre%trl neqqd 205f Ftl: g Srggeét?:znclg chp,p gndvl:ﬁgv ioroggtctﬂllq g

cap and the operation member are joined to each other via

the seal member.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view illustrating a
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
an exploded view of the powder inhalator.

Figure 4 is a plan 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.

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

the powder inhalator.



-11 powder inhalator after operating. Figure 36 (a) is a horizontal cross
sectional viewillustrating the powder inhalator before operating. Figure
36 (b) is a horizontal cross sectional 5 view illustrating the powder-

i nhal ator after operating. Figure 37 is a plan viewillustrating a | ock
operation of the operation nmenber of the powder inhalator. Figure 38 is an
el evational cross sectional viewillustrating a powder inhal ator according
to Enbodi nent 3 10 of the present invention. Figure 39 is a plan view
illustrating the position relation anong-& counter, a hopper and a
connector of the powder inhalator. Figure 40 is a side elevation view
illustrating 15 the pofighor Pel(@)i ds Fetmsen wlewuhl bustarat tng as cietg of

t he powder inhalator. Figure 41 (a) is a plan viewillustrating the powder
i nhal at or bef8r&igperst tRg. PPWgareinhalp¥ors a plan view illustrating the
20 powder inhalator after operating. Figure 42 is a view schematically
illustrating a scrapi n§18péeat idn gﬁ”thel%omdbreﬁl@¢Lm)Qiﬁvﬁﬁéiﬁbmdﬁlew

i nhal at or. BE&I NngE FOR CQRRYI NG OUT THE PRESENT | NVENT| ON 25 Herei nafter,
the enbodi medt-sUStIefkdngr EEENHIUI. §3TFRGENPE ORI PPWERL gbRRA{ BRI wi t h

reference.to draw ngs. _Enbodi nent Fig. 1 is a perspective view of a
powder inhal ator. Fig. F291&€, ro@é SH%I?OR;PnVW&ﬁbeﬁ%H% PhSwer mgmber

i nhal ator. Fi.g@. i i.d on view of an expl oded powder i nhal ator
As shown in ?ggﬁelipﬁggég§n§%§¥§ékpomder i nhal ator is provided with a

housi ng 1A, a nout hpi ege %rkorlﬁptiM% ingglagio%fg JPovgered drugs, ;s a,
supply menber 3 for contglnlng powdered drug for atiarge
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 pdwder 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.



10 nunber of doses, a drug carrier 4 for carrying a dose of the powdered
drug, an operation nenber 5 (pushbutton) for operating the drug carrier 4,
a lock nmenmber 6 for |ocking the operation nmenber 5, a base 7 and a counter
8 for displaying the nunber of doses. 15 The housing 1A is provided with an
upper -si de housing la, a |l ower-side housing 1b and a protecting cap 1lc. The
upper-side housing la and the | ower-side housing | b are joined to each
other by a latch hook Id and a | atch groove 1le shown in Fig. 3 in a shap-in
style. The drug 20 carrier 4 can slide a®9-described |later, and thus, the
housi ng 1A has a wi de breadth so as to ensure a gap for sliding the drug
carrier 4. As shown i nFEggse 27ahsl 4,phan atiechiEhistoation a fstage tdfe
nout hpi ece 2 is provided at each tip portion of 25 the upper-side housing
la and the | aseemblingl| bhe ApowddB palmzlater proj ection 1g for pinching the
mout hpi ece 2 is provided at the attachment portion If. A containing portion
1h for the operation nEh$eresldsison npbat vEek hi bhwsorating uppeiags def
housing la and the_|ower-side 5 housing 1b. An air intake |li shaped in a
| ong, hori zoRABAF™RL&RI| EhprBOVERE iPRFREQF cinity of the attachment portion
1f for the nouthpiece 2, of the_upper-side housing la. W ndow || is
providedqht a IocationFﬁ%PF%spaﬁdiﬁS t & tﬁg%ﬁmzi rﬂfﬁ%ﬂﬁﬁWQﬁ+4QH ap
counter 8, throug?.mhicgeﬁﬂe éo counter 8 Cfntbe read ouf . Af shown in Fig.
5, the insi dBPBFILHEY BhetlEi AR AoTRI ROt sEIhF RTHERE Wit ¥ 0l | owi ng
menbers: a |inear proj j a i i | de a

95%98 Lo and g ?ﬁigﬁ‘ 32l %Bb%ﬁ/‘é‘%f%%é % bck

operation nenber 5; a contarni'ng unit sur rounde ojectron 1n

for containigge}Q@iggcgfnfﬂgegpéfa@i?%Vﬂémﬁgﬁféflfhéﬁgé&ﬁ%f(Eﬁhéﬁgﬁﬁﬁ 6

provided within the contalning unit :"a spring-latch projection 19: a

base receiver Ir~ and gigg@REagenest apyOERCEEREMAEicdNE nPHl@QfE&@iﬁ?i§
configured by a body 2a and 20 a cover 2b. A drug inhalation channel 2c for

di spersilty t berppider esbelratidrs bdr nefle | pdwikdeetlydZag Ay enpagepdndegr oove
2e is fornmed at an outer peripheral portion of the body 2a. An air-intake
aperture 2f ishpletbded at the cover 2b. 25 The supply nmenber 3 is provided
with a hopper 3a -14 which contains the powdered drugs for about 200
doses. A drug dischar gEigpeet @2e i3b &spprspegtdveat il poklushizaiging a he
hopper 3a. An aperture 3c at the upper-end side of the hopper 3a of the
suppl y nenbePOBdes drhadatpy mesRrsddngs te |Bbposdmesit i Rkecthagrragent
powder ed drug agatnst hum dity. An air-intake grove 32 is fornmed at the
outer wall suPV&BEBP-the hopper 3a. The supply member 3 is further

provideﬁ§¥jth a through.hole ?% gggﬁﬁ 89g9%t§8PQ?v%ggsgtgggtiéﬁg%ngig&n 3h

for positioning a coun aPU8° ion-thereto a part 3g

is formed atiigggggﬁtggﬁrgﬁgo?ghagrtthggaggflphery of the drug discharge
a slidi e

aperture 3b an g par e of t rug carrier 4 so as to reduce an
area contacting the supaﬁu@ginQ4por£§onaofpqaﬁeaﬁm@wu;{Igﬁggté%aﬁg the
i Tl

drug carrier 4, which w be descri bed
' 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



15 later. Thus, the drug carrier 4 contacts only the bottom surface of the
thick-wall part 3g. The operation nenber 5 is arranged to reciprocate in
paral lel to the housing 1A and is pressed against elasticity of an
operation spring (coil 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 5c of the drug carrier 4 and an insertion slot 5d through
which a spring-latch projection 1q of the | owerside housing 1b is inserted.
The bottom surface of the 25 guide platelba is further provided with an
engagenent pin -15 5e. A spring attachnent shaft 5f for attaching an
operati on spoifnghblpbwdprovhHadlapopt rudi ng fromthe operati on nenber 5. The
| ock menber 6 is provided with a guide 5 groove 6a, a first switch portion
6b, a second switch poFtigume6c27an (pperigngagemamisspordeonidgl a vbaer
engagenent portion 6e, an aperture for pivoting 6f and an el astic arm 6g.
The | ock nenbélustratinat ai aatenwhasecbheabneng weiberuisfathachedetosi de
housi ng 1b. The 10 aperture for pivoting 6f receives the pivot shaft Ip
fornmed withi §h€nBa86ntai ning unit 1u. The operation menber 5 i s positioned
over theﬁgoCk menber 6_jin sucg a way that the engﬁgggent pin 5e of the
_operatior nenber 5 is FngBrEeddi Ao Mtadui Heeyr B89 2 FeRRERENDer
6. 15 The opera&hon of the.Ich genber 6 will be described. Wen the
operation neftber™s PSVHFEsiBASBH A tinger tip, the engagement pin 5e of the

operation nenber 5 reagk hgofi,Lst sSW_t ortd 6 r | [
engagenent portion 6e ?EggﬁéhﬁghéaZUﬂgeab&gggé‘%Eggfofh% ggﬁéggkmﬁéﬁ%ﬁr 6
(Fig. 20 (a))f @HEiPSWHQESiﬂﬁgﬁaﬁeEL the | ock nmenber 6 slides against the

el asticity of the elfastic arm6g. Thereafter, the operation nmenber 5 is

rel eased, and thus therggaaaenent (pj nize O pblke cRPeFAdd OBFMBIHREr 5§ ﬁmgages
with the upper engagenent portion 6d by neans of 25 elasticity of ? e

oper ati di0 SpmemperlofWiBeecbywtibe inhdbaeperati on menber 5 is pressed to be
| ocked. Subsequently, when the operation nmenber 5 is re-pressed, the
engagenent pin 5e is ré&ligased 30 onat)heisower péagagehemt ijdnistoatGegbya means
of elastic restoring force of the elastic arm#6g, to 5 reach the second
swi tch porti Beusbpipcg. o20thp) powdheniphasstay-force applied to the
operation nenber 5 is rel eased, the engagenent pin 5e noves to the | ower
engagenent portion 6e FREBEEHh Ithellyui 48 gr odide 681BYakEaRS Viewe| @5t FBRty of
t he operation sghing 51, a@ thus the 10 ggeration menber 5 returns to the
ori gi nal posfPrGAPE FG.?§O §) POWERE hABRE2EBEr ati on of the powder
'nhalat055vull be desc&&%%%elgaegs 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
. 1llustrating inhalation operation of the powder inhalator.
Figure 35 (a) 1is a plan view illustrating the
powder inhalator before operating.

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



The drug carrier 4 is provided with a shaft opening 4a at one end thereof,
and a latch pin 4b at the 15 other end thereof as shown in Fig. 9. A

si ngl e-dose neasuring 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 latch pin 4b. The drug carrier 4 is further provided
with a ratchet 4d which 20 engages with the counter 8 for rotating the
sanme. The neasuring recess 4c may be a through hole. The upper surface of
the drug carrier 4 is partially raised télform an arc-shaped sliding
portion 4e as view in a plan, at one end of which the neasuring 25 recess
4c is positipawderThobalahersaftiengoperatomgde -17 al one of the drug
carrier 4 contacts the bottom surface of the thick-wall part 3g at the
surroundi ng portion of Figardr &p digkthdmsge? aperiapratad ofrasse seppionaknber
3 even when the nmeasuring recess 4c nmoves, in a circular manner. 5 The drug
carrier 4 isViprdablyssippérgeihpyPeridepi dhaprhoyibeforpeopasatings
described |l ater. The drug carrjer 4 engages w th the_operation nepber 5 by
inserting the | atch pi BX#BESF it (Bl udSes r PEFLAOPRAG (kOIS BRFRUORRDL Sb.

110 The sij di .tion 4e _of the d ier.4 elastjcall tacts th
Dot t om St { al@eBT LR ERRERPGal e pRPESH SEATKAC Gty FELRGI F°FOITRon of the
drug disch ture.3h of . | . Leal l er gi zi

the drug car rier 4 upwitaRgeny moiis i Phah aee s AaErab R &, TPFF b
descri bed 'ab?(eraI'Bﬁ’ onensl b b?QtEBBtanH?é?hgdeHS gééq'gﬁfa{ﬁhgiaé‘or.

contacts tightly the surroundihg portion o rug di scharge aperture 3b

of the hopper 3a, whickiphexengsikeakageethtliBRaROVEEE8dsHEYIOhE2MEER
measuring recess 4c of the drug carrier 4. 20 The base 7 is provided with

an engagenentlapettrdténda aapbwleroUunell Mgpadecstding 7o Pmboanhent 3
support-ring 7c is provided at the surrounding portion of the counter
support -Khaf bf7tbtheApmeseht7dnivenpiouni. ded 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 furFhgnrei t B9anisattachpéan puiewWoniléubbrathpgpr &bs
menber 9. The attachnent portion 7e is provided with a spring supportshaft
79 havi ng anPesd&denrenttedBéiodr e aMONghd % fFRUPISE7h.25 TPRPSBt t 8Rdsuf ace
of the press nenber 9 is provided with a_boss 9c having an engagenent

proj ection 9&°§H&C§HreHﬁagéﬁeﬁngﬁér%BP@1959rAs shown in Fig. 10 (b), the

nber 9 i i ng-f dy.b ' th .
Bperture b of the prceeoHEROEY 9ot h°10e FERVA0 Bin PR of LLAECBAEE™, and
ure 9 ressoeibd i | .
Cuppor  “Ehar 70 o P O Rl f PRE oo R 4 e (GBI T Sor1 gy

10 is insertege PoRide®t iRhR14&ikos fOornmed in the vicinity of the attachnment
portion 7e of the 15 press nenber 9

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



A counter 8 having a known structure can be enpl oyed. Mre 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 di sk
with cam8a is rotatably supported by the counter support-shaft 7b of the
base 7, and is fitted into the wheel with cam 8b, and is al so supported by
means 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-édes digit to rotate increasing the
count. The wheel with cam 8b rotates increasing the count at the tine of
10t h dose. Thoyenthendwsélnbebdescahbbd dithl ngferemce| to hdrawmbmgswi th cam
8b attains full count. 5 It may be configured to |eak static electricity by
i nparting coERbedigeny o naterial - of the supply nmember 3, the drug carrier
4 and the operation nenber 5 by adding a conductive filler, such as carbon,
thereto. The menbers, f&%whiéh &&nddct PFFEPSFEivaparied, 26 are ROVIEFni ted

h I 4 and, th nmb
L9, Lo suPpl Yoegber, S, Ll 05UgCarLier, 4800, S0e, OpeLat Lon, RETBEI o3
d ib |1 the, | nber d, 15
described | abhedbbbr, B GOk, TETRCL, B! S BORLELRH; LY bbsadOegRkaLy, no
operation negg%gﬁr|n é%#é@&gd t%gﬁ1?§ﬁxea_hoyﬁg$g l.b £$r$§%hog@teghgn the

| ock menber I'S process, e gui | oVler -sT de

housing 1b '§>owaé%rt%har1ta%frhe %u'gdtheﬁeqf A0 o tlla@u atygn nmenber

5. The spring-latch projection | ower - si de ou5|ng is inserted

through the hl_@@l@h?'l@@esujt £64 gfcttlk)% om{ﬂa&rbmesbeﬁoﬁ:de%@ , Lhe
operation spring 51 inserts through the spring attac nt shaft 5t of the

operation negbheply, nmtbdrhes 2bopt bentendihfepeatiersd alrahedat 4 hearge
spring-latch -20 projection 1q of the | ower-side housing |b.

Subsequelfl | y numberbasfe dbses noaindedg onarhitebade frecatararyilng of dbdige of

| ower - si de housing 1b and the position of the base 7 is then determ ned by
engagi ng t hetheempaigemest dypyart Bre drendtidre memkeey B thusheuthgapefent
projection 1s of the lower-side housing Ib (Fig. 16). The press menber 9 is
instal | ed onCPREakAEE Thes Al GaFEd edbdive, 3 akRE) HePBagY of £AE APGELBErri er

4 is nmounted_ _on t base 7 and the ress nenber ring this
% operatfgn. member g base 7 angJu gounter 8 for

displaying the number of doses.

15 The housing 1A is provided with an upper-side
housing la, a lower-side housing 1lb and a protecting cap
lc. The upper-side housing la and the lower-side housing
1b are joined to each other by a latch hook 1d and a latch
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



10 proecess, 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 engagenent
pin 4b of the drug carrier 4 then inserts into the latching slot 5b of the
operation nenber. 5, whereby the drug carrier 4 engages with the 15
operation nenber 5 (Fig. 17). The counter 8 is installed on the base 7 as
descri bed above. The engagenent groove 2e of the nouthpiece 2 engages with
the pinching projection 1g of the | ower-side housing 1b. Subsequently, the
position of the counter 8 is 20 determigl+ by a cover 3e of the supply
menber 3 by l|locating the supply nmenber 3 on the drug carrier 4, and

i nserting theindhrioghphojecBionf lghefmuppiychendpeth?d amshitthysi exqper puries f or
pivoting 4a of the drug carrier 4 through the pivot pin 7i of the base 7 in
such a way tpwavided datg 2bBecasrttachment gamuinry dufppor tRed qoFitgints)g.

-21 The position of the supply nenber 3 is deternined by nmeans of the

posi ti oni ng RMTt1dor Hed fpasitde otperat igiperenbee Bousi nformedyatoiesialg t he
upper-side housing la to the | ower-side housing 1b. And then, the 5

pi nchi ng pr &t iTn Ieof UPReTagpee- shauskigsi iy 12ndnddifes haWar igle

T theSbodiP SR e RRuATE dCEaRe AL JREBRbET S RO TPARICE

i nhal at is. . |.ed, by .st acki =1g8 t bot t s
Therefore,  THE haser aenY db ot S a1 aF A AR RS i vi 1y
| iproved.q MOESOVER. SELENBIALE BOlo# L T GboPOLER HELASH S gy eages the
productivity. e powder i n racor “con igure PRus>cah Fprove

neasur abi | 1 o Ny DRUIRLSY 10 Y L2PRSE Elok NEOHPASERAGNELEBS AL When

operated.as follows.” As shown in Fig. 2, before the operation nmenber 5 is
pressed, thextthatheit | €bc4AtisnPOad | @nahudited dslg dRdigiy RARSERI &hathere
the nmeasuring recess 4c of the drug 20 carrier 4 1s aligned with the drug
di schar g apssuntrer 3 @fn thee agplogatrenber 3. Wien the operation nenber 5
is pressed to be | ocked, the drug carrier 4 slides and thus the neasuring
recess 4c noves into aAgaghdwn tirve Riiqi it yehef iarsiade X5 thd dlewegr-conde 32 of
the hopper 3a fromthe drug | oading -22 position as represented by a
chai n doubl d1issid lbneipn. pFoyided DBurting thiei sfablewdng, mémbeosweraed
drug | oaded within the nmeasuring recess 4c is scraped by the thickwall part
3g at the subIRSRAKI RECHBFEIOM H% fRE @ gpride shaft 1m 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 1lr; and an engagement projection ls.
| The mouthpiece 2 is configured by a body 2a and
20 a cover 2b. A drug inhalation channel 2c for dispersing
the powdered drug is formed in the body 2a. 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 The supply member 3 is provided with a hopper 3a



5 di secharge aperture 3b. Thus, one dose of the powdered drug is carried to
a gap in the vicinity of the air-intake groove 32. Subsequently, the inside
of the housing 1A is rendered to be a negative pressure by neans of
air-intake 10 pressure of a patient when the patient inhales air into the
housing A fromthe air-intake aperture 2f of the nouthpiece 2. Thus,
external air is inhaled into the housing |Afromthe air intake |i of the
housi ng 1A to reach the drug inhal ation channel 2c of the nouthpiece 2 15

t hrough the air-intake groove 32 of theldzut hpiece 2 shown by an arrow in
Fig. 2. Thus, air inpact is applied to the powdered drug | oaded in the
nmeasuri ng redesh dordfairne theigpoedered drugedfoheapowder@d diasgs.s hen

di spersed within the drug inhalation channel 2c of the nouthpiece 2. 20
Hence, the powderdischanpe eapdrsuréedbndisdemivildarysatni thet betinhalead air
through the air-intake aperture 2f. The operation nenber 5 is returned to

t he ori gi nalofpddia itmpPrathdBa hudnt Reeditugec dcr pér theswppgs ieack stidler éfurn to

t he drug | oadi nq@positi on under the drug 25 discharge 3b of the suppl
menber 3. the3TwpRen S @iadhfe SIS0 MEBHEE, InieEn AUesesumN Peddfbef 5 i s

N th T eshects 19 HE! % RRRASHE 161 15t Bodate ARy AL Sge PHPBAYe. 3b

f th I nber_.3, dth ' 4c of th ' 4
Feci procat edtt -G AHGrS S ot ETRed. s %D £ X6 Sein TGS t he

d di sch b, and L1 ' [ .Gl nj.t f th
ai 1o ntake Grodel ebies ACne PESbRL I nbilbb IPSORE shrePEa e T

posi ti oned gl ¢ 1 dppldigdedRersd é%aféox%qe@é‘%%%x% 4 Rodliieagg i er 4

(center of the pivotal yvenent of the drug carrier) a atch pi'n 4b

of the drug haf raerfdr (p68i POHALNGt aWBbGhRtERe sopPerat oy iFaher RGAGES the
drug carrier). Thus, stroke of the neasuring recess 4c is shorter than that
of the bperal il parfhedefiy ornltrl HY deddidianes fsgdiRiiiRasy | Ng
recess 4c (surrounding portion) is shortened, which can mninmze static

el ectricity tBruperapdecgn ¢fptbee dmagudabichiatrgeof apdet poed&bedanidug by
nmeans of the neasuring recess 4c, as conpared to the conventional powder

i nhal at or i rBhMifligly tperthedsupringheecsy marsieyy 4 heo sagetdi sednce & t he
operation nmenber 5. The neasuring recess 4c reciprocate in a 25 circul ar
manner as sHYW? | AOPFGCT2RI THIR, stE&opsfdsgedrortion 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 member 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 5d
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



-24 drug flows along an aperture wall 31c of the drug di scharge aperture 3b
of the hopper 3a as shown by the arrow in Fig. 21 when the powdered drug is
scraped. Consequently, the powdered drug accunulates at the 5 vicinity of
the aperture wall 31c of the drug discharge 3b, which can prevent the
powdered drug fromentering a gap between the supply nenber 3 and the drug
carrier 4. The powder inhalator is disposed when the powdered drug is

conpl etely exhausted. 10 Enbodinment 2 Fig. 22 is a perspective view of a
powder inhalator. Fig. 23 is a cross sedti-onal view of the powder

i nhal.ator. The powder inhalator is provided with a housing 1A having a
housi ng bodypel andha sprimpi esetachmeritt winifact STy capy lattachdppl yanenber
3 for containing powdered drug for a |arge nunber of doses, a drug carrier
4 for carryiopgratdose epring pdideded groyided opeoatrudingentieomSAther
operating the drug carrier 4, a connector 5 for establishing connection

bet ween t he crarg tdany nembera®d 20 t he operation nenber 5A, a | ock nenber 6
for locking the operation nmenber 5A via the connector 5, a base 7 and a
counter 8 for displayiThg t Aeckurbepber dosds. REOEhAGA Witk g.a 2g9uidge
housing body 1 is w_provided with an upper-side housing la and a | ower-side
25 housi hg 19FC%kKE a6$eara ehd T8F t%qﬁfﬂsPﬁﬁtBBHy gbij ga S—%""ﬁf?oﬂ”&é& i th

an aperture 10 peration_through which the connecter is inserted.

A for h
The upger;s:p&ertﬁr?&sa %&’ma&ndufﬂgrlh Sastuferto SORES 6D | & naaves onch
i - Ll
Snanr oY 1Sk, Wk on (6509 S04EE (D0 eSEOURYAL fng BE- SR &)

snap-in st 1 gsS. an arr 1nt In a

| ong, - hori zqntaly ;1 oL AN §qf, O MRL, 3k o8y CoRhRIe O t B TEANL B i o 3pd both
8 la. W ndow 1) |

si des of the upper housin n S provided at a portion

correspondi ngtQ, 313 R t ARNEENM Y 1@ £POERd ON Ju@r -3 16RUMESHS Bng t NIPUGh pefai ch
the display of the counter 8 can be read out. As shown in %lg. 31, the

i nsi de 96 thgpdawaie sifde hpusbogndb 65 Pedided Wihe thevédel |sndfg mpnbers:
a linear projection |k and a guide shaft 1m which guide the connector 5; a
cont ai ni ng Uiutmdd within the containing unit 1lu. The operation

member 5 is positioned over the lock member 6 in such a

way that the engagement pin 5e of the operation member 5

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

15 The operation of the 1lock member 6 will be
described. When the operation member 5 is pressed by a
finger tip, the engagement pin 5e of the operation member
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 5e of the operation member 5

engages with the upper engagement portion 6d by means of

25 elasticity of the operation spring 51, whereby the



15 surrounded by a projection 1n for containing the | ock nenber 6; a pivot
shaft I p of the | ock nenber 6 provided within the containing unit 1t; a
spring-latch projection 1q; a base receiver Ir; and an engagenent

" projection |Is. The nouthpiece 2 is configured by a body 2a and 20 a cover
2b as shown in Fig. 23. A drug inhalation channel 2c for dispersing the
sane is forned in the body 2a. An engagenent groove 2e is fornmed at an
outer peripheral portion of the body 2a. An air-intake aperture 2f is

provi ded at the cover 2b. 25 As shown ilé=i gs. 23 and 29, the supply nenber
3 -2 6 is provided with a hopper 3a which contains the powdered drug for
about 200 doxmratAar memhiescHarige resrgad € @lbed slqrked dedubiseduentidiyt,om end
of the hopper 3a. An aperture 3c at the upper-end side of the hopper 3a of
t he supply Shfshbdre operat e dneyberahsisf rg-presseds oither shgadiengnthe
powder ed drug, against humdity. An air-intake grove 32 is forned at the
outer wal | R o 19 éirogp thend osigplepgasiements o tien: ber by
provided with a through hole 3f and a cover 3e having a positioning pin 3h

for positioMSAPSLPR & meshoriaduifarss el Sl stHicc er®alo9 p& 39

aper t r 623b SHAEL LR dRRGOB0y AU F okt RATEHES aPhg (i 10 4 (B85 1% bduce
irug 15 car Miasgthd nEGReE PHEEITRACED] CEnR, ShERETHEA "dBEEES S0 aE o a
contacts onl ez%%ﬁltt%éurg%ﬂerf@eﬁim clyal |y pard 3%{“ ?ﬁléhqmér”

Figs. 22 an protecting cap Ic i's set to a size covers front

portions of drihddhdMUtdIECHh BARh IR iR rbo NG NE, e

menber 11c formned by el'astonmer or the |ITke at a rear” end. The connector 5
is arranged ¢ eeakpiegaye dM pREaldpRiraitd dnhespeiisd Ng1hodhd 8Adsi $hy essed
agai nst elasticity of an operation spring (coil spring) 51 as 25 shown in
Fi g. 3710As phmwation Fignbéd, 5t hetapnaeedbothd ioxigindl poaditdec wWRily.a

gui de plate 5a which is provided with a latching slot 5b and a guiding sl ot
5¢c of the dr2fy takki eThe avielen dpesErtiiicon ol dthespandeguginhehliagipra will
spring-latch projection 1q of the |ower-side housing Ib is inserted. 5 The
bot t om sur f k& HsehbeiikRL g ate 5a is further provided with an engagement

pin 5e. A spring attachnment shaft 5f for attaching an operation spri 51
i s provided protrudi ng#§ offflie SPEFLET orf nefbeRTEYL cg)a“’rlé %mbe”ffn‘?he

guide plate 5a is forned _an L-shap at t achnen 10. rtion 5qg,far attaching
t he operati O?P?&Jrﬁ)%rﬁ%AétAﬁngnﬁg‘&e L eer télﬂci: %hlggcﬁlopr’?ﬁqq& atthgthe
att achmygt pffﬁé?”ei%- %ePQSP s fegn@lynt Nen atd3ehmgnt pRrtd gn, Ra dssd or med
a latch el astic portion 5rI.
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 1latch 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 4e

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

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



The operation menber 5A is shaped |ike 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 housing body in such a way as to nove back and forth as
shown in Figs. 22 and 34. A small gap 10B is fornmed between the operation
menber 5A and the housing body 1. A 20 baffle 10c is forned at the whole
outer peripheral portion of the housing body so that external air cannot
flowinto the housing body 1 fromthe gap 10B through the aperture 10A.
Because the operation nenber 5A covers -tle-rear portion of the housi ng body
1, the external air inflow 25 path that extends fromthe inlet of the gap
10B to the al@® poivddgreedimrqigaonriteai Meddntadie Hdues ibog toord\suk&aice of

| engt hened, making it difficult for external air to enter. At the bottom
surface of tihe opeiektwnlhepdet 54 ate the nswrzeurdipgepentipnopéctthen 51A
and a latch projection 5 52A. The engagenent projection 51A engages w th

t he engagensHtuspdieghargn @panfairéondlecPdr Bie afuPPhy M| AstEvVEn
portions 5i qf the connector 5 are |atched at the latch projection 52A with
el astic for H§HENTREIVHL N ARSE S i4S FIOFFSIdd Wi Of r8Ud@itddatdedroove 6a,
a first switch portion,_6b, a second, swit{ch portiopn.6c, an upper . en enent
portion %d, a | oner egrd'b?ge%‘fﬂ PRrEton Z%e?‘saﬁ éﬁ@g}ﬁr éuPBPrEFgoPIYng: and

he- cont ai nibig Ui Bkt 131 SEnd eoiS hos 15 HBHEFRESI BCFha apbrt had or

pivoting 6f teceiyves,t tvot, shaf Wik N ni t
- 1u. The conn‘%ctoré%%sé}g%a[sq%oownle ognhét F}begﬁc%ﬁ%r?er%er é}:’sﬁbg}ﬁgh@fmvtrva}glgtjhat

t he engagemaie Pi sk &€ gint 18 _GENRd Uy | SatPPEF t £d 1hRKO thiae 1036 Y Oove
6a of the |ock nmenber 6. 20 The operation of the |ock nmenber 6 wll be
descri bed. Wit tg1e, connector 5 is pressed via the operation nenber 5A, the
engagenent pin 5e of the connector 5 reaches the first switch portion 6b
fromt heol ower engagerid poitiing GemwfidrhedkockE nenberdfad heanghe25 4 he
gui de groove 6a (Fig. 37 (a)). During this novenent, -29 the | ock nenber
6 slides agaimsstidrelll asentaclys ofheé hbottamt surdroe6gf Tiher adfitar-walle
operation nenber 5A is released, and thus the engagenent pin 5e of the
connect or 5 Paffgadesafi tthe runpperdisitdeerieien peft tbe Gdusy dhsmghansge 5

el asticity of the operation_spring 51, whereby the connector. 5 is pressed
to be | ockedPPSX ue?® | yofwhERet h&UBBANec PERPS T s 3 e B elF RAGR 1 THe

operation nenber 5 t engagenent .pinzgeis rel eased fromthe | ower
engagenent TOITIGHE IS (Pt (ATt | £ PRI G G0 SHER ast i ¢
arm 69 9 tNGdOek gERIDEL, 8yi1p EEASH.LAG,SECPML SW Ll POTAION. iG] 9. 37
(b)). én pressing forcé applited to € operation’ nenber I s released,

the engagengyl, '6h5Qe”Dé!(E;fS tteq%at Hfu?o‘@rﬁ@aggmﬂn&%ﬁé OR; BRtf Praygh the

gui de groove 6a by neans sticity of the 15 operation spring 51, and
thus the opeg@tiOmmdBEiPepodtisnd otheHzonmass 0diSchetgé Nabertieeosyidgml
position (Fig. 37 (a)). The whol e operation of the powder inhalator will be
descri bed | atles . hdiweedr 3w, celiidlerpdevents olvedeshen dfh Ehe hadwdefedpniag 4a
at one end thereof, and a latch pin 4b at the other end thereof as shown in
Fig. 25. A singhetlhosecapasing ngecasesée 4ef hehe mirwy spariierald .concave shape
and provided wwth a bottomis formed at a point mdway between the shaft
openi ng2fa and t he | at®Bte pipasih. Theldr ugrovided with an engagement

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

25 sliding action of the drug carrier 4.



25 carrier 4 is further provided with a ratchet 9d which -30 engages with
the counter 8 for rotating the sanme. The neasuring recess 4c nmay be a

t hrough hol e. The upper surface of the drug carrier 4 is partially raised
to forman arc-shaped sliding portion 4e 5 as viewin a plan, at one end of
- which the nmeasuring recess 4c is |located. Thus, the sliding portion 4e

al one 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 menber 3 even when the 10 neasurdl83 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 | §ther. Jheedrdg cis ri prodidedageinttidy t heitlonnaat or 5
by inserting the latch pin 4b of the drug carrier 4 into the latching sl ot
15 5b. The stitdighgerdr t iportdenof 7ehefdrugtbear rpeesd ehembécral 3y colhact s
the bottom surface of the thick-wall part 3g at the surrounding portion of
the drug di s¢H@gwerierperei@d o8¢ e PneEidednaniddr @ BpréhgssuEdonE—20
energi zing the drug carrier 4 upwardly by neans of a press nenber 9, which
will be des@&lafdd Tat&vinth g aneRaamedith @Rseuiren 4e agd ehdig Bdicdtrier 4
contacts_tightly the surrounding _portion of the drug di scharge aperture 3b
of the hgppgﬂ‘e\%é?om‘%hs‘b‘?%‘%t | ehRaBESSF PREPREWder8d PFSVAASE #HidH t he

i 4c gf. the d ier 4. -31 Th 7] i ded
with an enodbeRBRt agér (ATEH ANl SHRHTEPtsuBEBIECERER: 9B ASndh i n

e
Fig. 24, et r -rding 760 S i ded t hg rsu un
portion of Sﬂgﬁgﬁgggﬁﬁ-gﬁgpgegé.S&nnotéﬁ fﬁﬂg |sq§ro€%%éd%pn gﬁfhnggﬂgn
whi ch t he e&ggggmq% i b sroV, #ﬁ#: el i .t he ug
carrier 4. The base I%kp‘lé]g gr 3\%?(1%3: rt%de}réév?\ft%%%&a% g’gﬁn%ﬁ?g%é?‘ ig(ri:lre7e for
- the press nffigchentheagdiAoETEIY HOTEhONPFEsh SmBABY A8 Wii-hh t&eSRiixNg

support 10 shaft” 7g having an engagenent aperture 7f and a fix pin 7h. The

bot t om 30r f geit of 71 heofpr agse My 9,1 S PHDViddRMHin amosedadementy an
engagenent projection 9a and an engagenent aperture 9b. ,As shown in Fig.

27 (b), the gressctmienbenad bf sphé ngefas<ethempsar dBy bytkengag nghtiagl5
engagenment aperture 9b of the press nenber 9 with the fix pin 7h of the
base 7, and BRpejitphafe engagdnebive pbgjsect 7 ofhgaugh tWel @iy esBenmnsss 9
wi th the spring, support-shaft 7? of the base 7 through which the_press
spring (coi ISRpMhgicadli spraselt P ¥ pivserped. 7i A pivot pin 71 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
employed. 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 1is activated by the sliding

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



20 formed in the vicinity of the attachnment portion 7e of the press nenber
9. A counter 8 having a known structure can be enployed. Mirre 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 -32
disk with 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. 5 The ratchet 4d is activated by
the sliding action. of the drug carrierl®-and causes the disk with cam 8a
representing the ones digit rotates increasing the count. The wheel wth
cam 8b r ot aBes remressitnind heheowntesatdidiet t toe raft ab@t hi oseas igisthehe
dose nunber can be 10 di splayed the wheel with cam 8b attains full count.

It may be ceofungur e@heowheek wibhi caml 8bt r'ptiat:ysby’znbnpasihggtbendguntvi ty
to material of the supply nenber 3, the drug carrier 4 and the connector 5
by addi ng aagortdifct Fimef pf| di0ths ddseas cﬁh%@n thpedoise nBnbRRe @@mbEes, to
whi ch conductivity is inparted, are_not linited to the su ply menber 3, the
dr ug carr|eﬁlépéﬁ&eﬁhénééﬂné@ﬁowhge1H@#§hn§ﬁme5b é§§éhﬁ$|£§l¥r6@6§§es of

t he powder inhalator wll be descrlbed 20 Inkélall t he Ig menber 6 is
contained in the contélnﬂﬁglﬁﬁthq %ﬂuﬁﬁﬂa?% faki gkahdGse ﬁcfﬁlﬁétghown

Lo be’l ocai &Y GEARS o EoRETRRR Y TR MECPR 8 pPeceds SPREL§uPeEosRalt | m
of the Iomer SI u% %%he S&b |%nF2?§ﬁt% erBE hhﬁ ? pﬂg§lghd§ﬁ of the

- 33 operatloh pring- OjeC omer-glde

housing Ib %de%&ﬂaﬁ@%etQHQH%Q,tE%chnﬁgrEbQBon, 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 wunit 1lu of the lower-side housing 1b as
described above. Thereafter, the operation member 5 is
attached to the lower housing 1lb to be located on the lock
member 6. During this process, the guide shaft 1m of the
lower-side housing 1lb is inserted into the guiding slot 5c¢
20 of the operation member 5. The spring-latch projection 1lg
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 1is latched at the spring-latch



slot 5d of the connector 5. One end of the operation spring 51 inserts
t hrough the spring attachnment shaft 5f 5 of the connector 5, and the other
end thereof is latched at the spring-latch projection | g of the | ower-side
housi ng 1b. Subsequently, as shown in Fig. 33, the base 7 is nounted on the
base receiver 1r of the | ower-side housing 10 1b 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 1s of the |ower-side housing |b.
Thereafter, the press nmenber 9 is instaldoed on the base 7 and the drug
carrier 4 is then mounted on the base 7 and 15 the press nenber 9 as
descri bed alpmegiedddionngqt hifs thleodes@r-shideapenktihg fibr pivoting 4a of the
drug carrier 4 and the pivot pin 7i of the base 7 are engaged with each
~other, and the engagersabseguentl yof thee kiraeg Ttats i moudtédeani hher basient o
the latching slot 5b of the connector 5, 20 whereby the drug carrier 4
engages Wwit lredsdvsperlat ioh teerbkowsr-ghade choms bng 8lbsandsthkl pdsdativhe base
7, and the engagenent groove 2e of the nouthpiece 2 then engages with the
pi nchi ng pr&fectihth Rp3F the iswekhendedpbasinhgeds by asngeséngbedhgbove.
-34 Subsequently, the position of the counter 8 is determ ned by a cover 3e
of the sBpplSPIFIRRSNLS IRPIHEER | Ay PhRe tEgpHaFehbeit Ehet KB IROEHREr ri er

ettt B Sl SR B TR 1 5 N
the base 7 in such a gy that,f e 0 a1 ielsed1n2c IR palRPY 110 as
shown in Fig. 23.
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
ﬁhen 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
2e of the mouthpiece 2 engages with the pinching
projection 1lg 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).



The pesition of the supply nmenber 3 is determ ned by neans of the
positioning unit formed inside 10 of the upper-side housing la by joining

t he upper-side housing la to the | ower-side housing I b. And then, the

pi nching projection 1g of the upper-side housing la engages with the
engagenent groove 2e of the nouthpiece 2. Then, the cover 2b engages wth
the body 2a of the 15 nout hpiece 2. As shown in Fig. 33, the operation
menber 5A covers the rear portion of the housing body 1, and the engagenent
projection | A engages with the .engagemetit~ aperture 5h of the attachment
portion 5g of the connector 20 5. The supply nmenber 3 is not shown in Fig.
33. The powder i nhal atTve copbsuien tlodfs wihdé beuppéyat embrdsermessri Hed

bel ow. The drug carrier 4 is positioned at a drug |oading position where

t he measuri rigregeitediovimedrs dpfigthe pasitépning| ugas iowmechd neridig

di scharge aperture 3b of -35 the supply nenber 3 when the protecting cap
lc is attacHd tBet HPRRF NS nharaing de shywiainimy. the. urpesh@iss n

Figs. 34 through 36, when the protectipng cap 1¢ i s renoved _ and the
oper ati on rret?ﬂ)‘g?l% §a; Lo pi‘é‘%%‘ds’t ©| BERSERE ddhmedt®? 5h@Rt h TH& di ng

t he housing 1A .the drug carr.ier slides and thus the peasuring recess 4c
noves i nto g‘%lpn(fwrf%e 'c:i(?ﬁtt]fnof%eﬁ] aﬁdfre- itﬁieakél@eoro—\ﬁé'c{g Z}OWsPrg‘gnoéﬁ'er 3a
fromthe dr i NG ivlQ e t in | e- dashed 10
i ne. During ié){éjérmqgletﬁrgm%é t%egaa;qoé erte rOS% %eagbefg%et ﬁnldo(r?#t%?gle%géa?un ng
recess 4c ispSedpRed Phet N&JdY chpal 39 t S undj ngepartd on of
t he pharnaceuti cal discﬁarge ape?pﬁfgmgﬁ#ﬁ%hgéﬁhoﬁgﬁ%ogéagfQ%g ?ﬁeq%%adered
drug is carm®&eskipidde nap 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 neans of @iy i rledcripeeissubevel atRat ipsvdakheniig fadd ents

inhales air 20 into the housing |Afromthe air-intake aperture 2f of the
mout hpi @0e 2asdénisledxtleynaktacking i meadbeds ntfrdrie thesi bothody lagf.rom

the air intake |i of the housing body 1 to reach the drug inhalation
channel 2c oJfherrfomar HPie s senhringlpndeesses ianeake griduesl 3hdofthuse 25
nout hpi ece 2 shown by the arrow in Fig. 34. Thus, air - 36

he 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 5 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



irmpact is applied to the powdered drug | oaded in the nmeasuring recess 4c of
the drug carrier 4, and the powdered drug is then dispersed within the drug
i nhal ati on channel 2c of the nouthpiece 2. Hence, the powdered drug 5
reaches the inside of lungs with the inhaled air through the air-intake
aperture 2f. The operation nenber 5 is re-pressed to be returned to the
original position with holding the hosing 1A, and thus the drug carrier 4
swi ngs back to return to 10 the drug | oading position under the drug

di scharge 3b of the supply menber 3. As&%own in Fig. 35 (b), a w ndow 1]

t hrough which the display of the counter 8 can be read out is covered by

t he operati APPSRt SR whpneaented pyesseshaire dsubperdesbedndaber iFA,
which prevents the user from seeing the display of the nunber of doses
while the coliffer28 i Pudtdngi Hyls Thogemens, usde depwdeeed dhugdilssided of

t he nunber of, doses fhrough the w ndow 1) after the display has changed.
‘Therefore, tHe-der tRBe RSRSUIHNGURRGRTSANEC 265t IRELARASEILYT thes &hiialdi cat ed

by th i spl ile it i hangi . As shown in Fig. 23, wh h
powder | nhal'Stbt HEt SHei R U (RHRRPRRAR NPk Lol coF | ¥e 1B ng 1A
[ irel d he, f ' fo2 he h ' 1A
|+ cover o WTHCHRES, APERYRRG"CHY | Tnbke oS bRE, % Pht BRb LRt | ng
I i f t 3t i 5A .vj I
ronber 110 SR pELdatT R of 92 d RN She b A i n

the hopper 3grdsy&ofml etely exhausted. 5 The noisture-proofness of the
powder inhalator can al so be inproved by configuring the inside of the

powder inhalator in susibsepBhtaS,t Oth8sailsidel abf ekhbi Ko migi1agent . The
cap-shaped operation nenber 5A and the 10 protecting cap I c are preferably

formed fromeemddrsd ato Wb hal aegabistupeepeumeablyl indeynss wih as-hirgfakéensity
pol yet hyl ene, pol ypropylene or the like, in view of the objective to be
attai ned0 Suetessures i afs argatiemti nehent kenqedsisnty dDhhahes owiimg it seal
material 11c. 15 Enbodinent 3 Fig. 38 is an el evational cross sectional
view il | ust righe ngoaspogdeld i drgmat bhe Riig-idgake aapenbuve e’ fi | phstuhet i ng
the position relatjon anong a counter 8, a hopper 3a and_a connector 5 of
the powder iTPRIRRIRCE Fidg. 28h4e/i extaynl epd¥atidn ihaded | iBteattihey t he

pos i1 on Tl ghigh befeon g counter 8 20 2 1o SO 4 OO LIS ROMET o
embodi ment ifeégﬁ §ﬂged§ﬁth%%aqgtH@% channel 2c¢ of the mouthpiece 2
15 through the air-intake groove 32 of the mouthpiece 2 shown
by an afrow 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 mouthpiéce 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 is 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.



25 Enbodi nent 2. More specifically, the powder inhalator is - 38 provided
with a housing | A having a housing body 1 and a nout hpiece 2, a protecting
cap 1c, a supply nmenber 3 for containing powdered drug for a |arge nunber
of doses, a drug carrier 4 for carrying a dose of the powdered drug, 5 an
operation nenber 5A for operating the drug carrier 4, a connector 5 for

est abl i shing connection between the drug carrier 4 and the operation nenber
5A, a lock nmenber 6 for |ocking the operation nmenber 5A via the connector
5, a base 7 and a counter 8 for display28r the nunber of doses. 10 The
powder inhal ator of the present enbodinent is different fromthat of the
Enbodi ment 2 in that tAwx ddswridiepabomintwier8 tise | sgpbed menbed thashopper
3a so that the dose nunbers are counted by rotating the counter 8 around

t he hopper Pressatbseri betiuabede, thespabilin@updribonhdehoppeth8adrnig
utilized to contain the counter 8 and thus a |l ength of the powder i nhal ator
i s short enedairidghahcelifdespyithbingspeathereothe Aguspenndgnpy pogition
opening/closing a lid 3d is provided at a | ocation corresponding to the lid
3d of the hépfpefr %adefgm%bs%ams%@rﬁwwmsoft hBe| SYrBdYcHSMBEr 3/
opened/c%ose |r|n no di sassenbl i ng the Bpu5|n 1A, which is al so

different fr qqﬁﬁﬂzﬂ%ﬁCQﬂs ot¥fer 9 49 | Falrd &3r edent

enbodi nent the sane or si.m !l ar ﬁarts are deS|%nated % t he same Qynerals

as in the EMSOHRANRES 2§nan8 t FHECRABT dPAMReH REMWTHR i Ghs PR WMt t ed.
-39 Th ad t f t th
count e(ra gr?s oca%gjgQi tﬁ@g%ogggrg géigéﬁ;g‘g%%a% |e(r3fq:|rj—'Ialttl oggso?rlt@abasee?
i ded t t 7 h 3
s fitted #%g%olﬁbnf?e?ﬁégﬁrﬂtéﬁoﬁft e nactolbiey (e cohe I REIR oer
3a. An extergwdovd MBI is provided at the hopper 3a to determ ne the

position of the counter 8. Accordingly, the base 7 needs not to be provided
wi th 1010ei t her the casy ndaasurindetreiodsy Mg tdfe ghesidiuen frdike 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 slide distance of the measuring recess 4c (surrounding

portion) 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 4c reciprocate in a

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



counter 8 nor the counter support-shaft 7b. The powder inhalator is
assenbl ed as follows. The counter 8 is placed on the base 7. In this state,
the counter 8 is |ocated around the | arge dianeter aperture 7] 15 of the
base 7. Subsequently, the hopper 3a is fitted into the |arge dianeter
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 reciprocated in a straight line wthk2#dke operation of the operation
menber 5A so as to rotate the counter 8. The window lj is provided at a

| ocati on cordregporfdiows t @alhg abhachpestukecawadd f80ct hefcouhker dBug

t hrough which 25 the counter 8 can be read out. Air intakes 1li are -40
provi ded at distdhagiggesapértumee f Bontofporhé ohopperheSaupper showsi fgy | &heThe
spring-latch projection 1q is provided at the base 7. The powder inhal ator
of the pres@mnrawnvént i Bhgi s &l cotieinguhd apodésred beitrudove, wskuepedabl i ng
the various effects described below to be obtained. According to the powder
i nhal at or ofcAFeeEddty | rivieht | BAWAeRRd dr dgUdar AU afigsdabdly ditBosed

so that fhe neasurin ecess noves in circul ar nner by sliding 10 the
drug car ieﬁ?cﬂﬂi§y'%ﬁéﬁ @pﬁ§§§6FiW6%4eéé§s°%D$gg 56W€r§1§ﬁgaaﬂgg3b'

i nhal ati on channel ., the_powder dru | o | ong .t he aperture wall _of the
dr ug dischaﬂ&%%ﬂnﬁ?ﬁrgfg&ﬁBEeggetﬁggﬁ%ﬁﬂ%fegrﬁgugﬁﬂﬁ1%ﬁ?%ﬁ?ﬁbeﬂ 8fBot hl y.
Thus, the p ' e r 15, he 1.Ng._c ed between the
supply nenbg%ggﬁﬁg}ﬁgﬁgﬁwgd? r%?@%qu ege 0?8? ??Gbsgsgég?glg'to pr event
any lowering of the algdt asy 14,00 regs nd av
deterioration in the opé%aéf%?%?gofq?ﬁ%aﬂghg 2g$rig%gﬁﬁg?govg&?nprgggction
cost can be gRieaRd iy MR idonip1et2@ vt BehERehani.smin which the measuring
recess noves between the drug discharge aperture of the supply nenber and
t he airidnt @sbdohiaqemd) 2 The stroke of the nmeasuring recess can be nade

shorter than the stroke of the operation nenber of the 25 drug carrier by
positioning the neasurfling r @Resisbedwegearspective view of a powder

inhalator. Fig., 23 1is a cross sectional view of the

powder inhalator. The powder inhalator is provided with a

housing 1A having a housing body 1 and a mouthpiece 2, a

15 ©protecting cap 1lc, a supply member 3 for containing

powdered drug for a large number of doses, a drug carrier

4 for carrying a dése of the powdered drug, an operation

member 5A for operating the drug carrier 4, a conngctor 5

for establishing connection between the drug carrier 4 and

20 the operation member 5A, a lock member 6 for locking the

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

25 housing 1b. At a rear end of the housing body 1 is



-41 the center of the pivotal novenent of the drug carrier and the point at
whi ch the operation nenber engages the drug carrier. Therefore, the anpunt
of static electricity that is accunul ated can be reduced, which prevents
the 5 quantitative accuracy and particle-containing ratio from being

| ower ed. When the operation nmenber is configured with a pushbutton and the
nmeasuring recess is designed to nove fromthe drug | oading position to the
drug di spersion 10 position by pressing the operation nenber, the operation
menber does not need to nove the distarddthat is required to renove the
protecting cap fromthe inhalation opening in the conventional powder

i nhal at or | rprdvicted hel dpeaat aparterndel OAl for sepeeatasent harpugheetiiey cap.
Thus, 15 the operating di stance of the operation nmenber can be shortened,
whi ch reduceshe heonresatian rig ismduvsierdfedst atic el ectricity. Static

el ectricity produced by friction can be | eaked when conductivity is
inmparted to the suppl y¥heenbeper2eidne hivugingr dicer agdd the dpeieatrisgdle
menber, thereby allow ng extrenmely small anounts of powdered drug to be
consi st ent | PRSI kP aAEe o) PiRA el t $2Fe- BRI BYng LBEFB Peoke 2Rt & ned.

e B TGS D B8 e R
Shapeandpr oV vl H LB o LobrHtchrs o St Lo e PCRERIG Y Port68GHg
rel oaded ev%%%@a patj.ent gE%onfgﬁﬁé i %g‘fh%st ggggﬁgga&f:orw’@n@onttv\o or

nore tines I nhal1'ngt héphar maceu rug. he pr esent

i nventionca n dgse r fl i Ng pi into
the 1ungs. of T her pat a0 ana Ban caE L Be BT h e ase o dPug wl be
taken into the {yngsovaddierat hapddheidiy dafdesiRMmiitgIdd A R MRt

i nhal at or. A hi gh noi sture-proofing effect can al sobeobt ai ned by enpl oyi ng
t he conponengsriimi £onsii tohrtdepsywdenrongnl ahoeh( eper aliisel agerFerheas a
noi st ur e- proof case. This is possible because the powder inhal atorof 15t he
present invextumrer s 8cordn gbeedresd f oultows: Asapdrown eiporfticon Bby dyher ati on
is provided at the rearside of the housing, the operation nenmber is forned
li ke acap, tiesiperafi Shenmdwer-isddgediapsana olove baekadddomilht dheover
the rear portion of the housing, a20connector inserted into the aperture is
used to connERtloitingeMerbsy Sienderl inGathePEPUGCEAPRI bk | ANGuch AhhAshat
the rear end of the protecting cap and the frorg endof the o,perati,%nsﬂ;enber

joi n toget heFPRLE et e iohel HEWRE HORIMPETHRN The FVEAHTY Hp

presse nt ot he25ho¢15i ng., As a resul.t. itlins hot ne%[ ssar Igt oFi']Qselrc;éwe
S 00

d : .
-43 pow&§r i Aitvat Atd ec|1nt8', Br prreon:'oe\f:etlﬁnfrom A mostar e-lp case, Wwhich

i nproves itsy oot abgli gypi/%losto,sbgarfec ‘;13:;? fatnal iokRf hkwpRat 5 thaly fxdends

into the housing is [ eng hened becau ere Is a 5 gap forned between the
operation negberigndhthedusinigg Mheref oee bt dpridif-fiadent §es)&ed fimal

air to flowinto the housing even when the protecting cap is renoved from
t he housi ng, 18hi &b PsEVESESI vet OVEY | 4 in tdigyadgEmdny enforictaldreds.
The mouthpiece 2 is configured by a body 2a and
20 a cover 2b as shown in Fig. 23. A drug inhalation channel
2c for dispersing the same is formed in the body 2a. An
engalgement groove 2e 1is formed at an outer peripheral
portion of the body Z2a. An air-intake aperture 2f 1is

provided at the cover 2b.

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



10 When the protecting cap is attached to the housing, the operation nenber
cannot be pressed while holding the housing. Thus, the operation nenber is
| ocked by the protecting cap, which can prevent erroneous operation. 15

Mor eover, the noisture-proof effect can be further inproved under use when
a baffle for preventing air fromflowng into the gap is forned between the
housi ng and t he operation nmenber. The noi sture-proof effect can be even
further 20 inproved during non-use if a seal nmenber is attached to at | east
one of the rear end of the operation netfifer or the front end of the
protecting cap, and the protecting cap is joined to the operation nmenber
via the sealisrepbevided with4aChaipisrl.3aA yivieter conbains otheomovideregt a
housi ng; a supply nenber for holding a powdered drug for 5 a | arge nunber
of doses anddhayifwr aalbuly 20¢chesge. ape diruge dits dhiag dleotapemtsunef 3beisa drug
carrier, to which the powdered drug is supplied fromthe drug di scharge
aperture of BPYRVIR|§t nehdchothom fRdi A§ Shei hoppeFerdasur ARic@PSURESur i ng
recess 10 that has a volunme equjval ent to one dose of_the drug; and _an
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the drug carrier. 2
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. 1In 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
lc 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 5 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



2. The powder inhalator according to claiml1, wherein the neasuring recess
Is | ocated at a position between the center of the pivotal novenent of the
drug carrier and the point at which the operation nenber 25 engages the
drug carrier. -45 3. The powder inhal ator according to claim1l or 2,
wherein the operation nenber is a pushbutton and the operation nenber is
pressed to nove the neasuring recess into the air inhalation channel. 5 4.
. The powder inhalator according to any one of clains 1 to 3, wherein
conductivity is inparted to the supply m@tber, the drug carrier and the
operation nmenber. 10 5. The powder inhal ator according to any one of clains
1 to 4, wherpirovidednwashrianguistesplate aSephdriichal igopravidstape tana
provided with a bottom 6. A powder inhalator conprising: 15 a housing
havi ng a noutdpfleted | #let sSh ramﬂ PoFUIDINg slntppiy aferde dorg GanimiEr
powdered drug for a |large nunber of doses; a drug carrier which noves back

and forth 20% b8Pfedn t HeSQLHEPY Ahabeddarhinghmuhhehede IRY iMETiALGh

projection 1lqg of the lower-side housing 1lb is inserted.
5 The bottom surface of the guide plate 5a is further
provided with an engagement pin 5e. A spring attachment
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 5A. An
engagement aperture 5h is formed at the attachment portion
59. At both sides of the attachment portion 5g is formed

a latch elastic portion 5i.
The operation member 5A 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 housing 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 5A and the housing body 1. A
20 baffle 10c is formed at the whole outer peripheral portion
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 5A 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



dose of the powdered drug fromthe supply nmenber toward the nouthpiece; a
protecting cap which detachably fits onto the housing fromthe front side
of the housing; and 25 an operation nenber which operates the drug -46
carrier by noving back and forth, and which is shaped |ike a cap so as to
cover the housing fromthe rear side of the housing: wherein an opening for
operation is provided at 5 the rear side of the housing; a connector is
inserted into the opening to connect the operation nenber to the drug
carrier; and the protecting cap joins at2&he rear end thereof with the
front end of the operation nenber to envel ope the housing 10 when covering
t he housi ng péevderdd pldotgct cogtaiaped 7. iThetpowdbousihgl abodyacdar diisg t o
claim6, wherein a baffle is provided so as to prevent air flowing into a
gap formed beengdrenerd Heaking dndiffd opdr fioroextenmatbeir go Endegowder

i nhal ator according to claim6 or 7, wherein a seal nenber is attached to
at | east onéhlef thige PPbRPMentifadehe Odpekla | GPaFaiOn omelherr 2f &¥¢ of

the 20 protecting c%?, and the protecting cap _and the operation nenber are
joi ned 1o eatHERhaH \I0AGRNENAIDRRIRRILON 1A and a 1dtch projection

5 52A. The engagement projection 51A engages with the
engagement aperturé 5h of the connector 5, and the latch
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 portion 6d, a lower

engagement portion 6e, 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 5e of the connector 5 is
inserted into the guide groove 6a of the lock member 6.

20 The operation of the lock member 6 will be

| described. When the connector 5 1is pressed via the

operation member 5A, the engagement pin 5e of the

connector 5 reaches the first switch portion 6b from the

lower engagement portion 6e of the lock member 6 through

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



CA@Y. AQ3 . A@ . A@ . Ahl . AQJYY. AGN . A U A U A@J . A AY . A9A . Ah. AA A A{
A AN, A A@A LA LA ALALALAN ALLA . A[.AU.A .A.A.A2 A .AU.A . AKE
. Ah2 . AGAE

~20-
the lock member 6 slides against the elasticity of the
elastic arm 6g. Thereafter, the operation member 5A is
released, and thus the engagement pin 5e of the connector
5 engages with the upper engagement portion 6d by means of
5 elasticity of the operation spring 51, whereby the
connector 5 is pressed to be locked. Subsequently, when
the connector 5 is re-pressed via the operation member 5A,
the engagement pin 5e 1is 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 4b 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 1is further provided with a ratchet 4d which
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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 deséribed later. The drug
carrier 4 engages with the connector 5 by inserting 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 1later, 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.



109" 10%&' ()--!n9"10% & ()--!09"10%dd& ()--!}9"10WNV& ()--! 9"10%NV& ()--
c}[OMB7 & "10% L& ()--!& "109NV& ()--!1& "10%h& ()--!& '
"10% & ()--9,10% ()-@10%& ()- c!xj\N @10% ()- 10 10 10!, &
"109%& ()--!& "109%CC& ()-- , & "109& ()--!'#& "109& ()--{Y7/\N! #10%L& ()-+!
#109%CC& () -+ #10%CC&' () - +

-31-

The base 7 1is provided with an engagement
aperture 7a and a counter support-shaft 7b as shown in Fig.
24, etc. A counter support—fihg 7c is provided at the
surrounding portion of the support-shaft 7b. A notch 7d

5 is provided in a range in which the engagement pin 4b
moves due to the sliding 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 9c having an engagement projection 9a and an
engagement aperture 9b. As shown in Fig. 27 (b), the
press member 9 1is 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 is

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 1is 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
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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.

5 The ratchet 4d is activated by the sliding
action of the drug carrier 4 and causes the disk with cam
8a 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 1lb 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 1m of the lower-side

25 housing 1b is inserted into the guiding slot 5c of the
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operation member 5. The spring-latch projection 1gq of the
lower-side housing 1lb is inserted through the insertion
slot 5d of the connector 5. One end of the operation
spring 51 inserts through the spring attachment shaft 5f
5 of the connector 5, and the other end thereof is latched
at the spring-latch projection 1g of the lower-side
housing 1b.
Subsequently, as shown in Fig. 33, the base 7 is
mounted on the base receiver 1lr of the lower-side housihg
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 1ls 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 5,
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 2e of the mouthpiece 2 then engages
with the pinching projection 1lg of the lower-side housing

25 1lb as described above.
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inserting the through hole 3f of the supply member 3 and
5 the aperture for pivoting 4a of the drug cafrier 4 through

the pivot pin 7i of the base 7 in such a way that the dfug

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

pinching projection 1lg 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 5A
covers the rear portion of the housing body 1, and the
engagement projection 1A engages with the .engagement
aperture 5h of the attachment portion 5g of the connector

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

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

The drug carrier 4 1is 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
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the supply member 3 when the protecting cap lc is attached
to the powder inhalator as shown in Fig. 23..

As shown in Figs. 34 through 36, when the

protecting cap lc is removed and the operation member 5A
5 is then pressed to lock the connector 5 with holding the

housing 1A, the drug carrier 4 slides and thus the

measuring recess 4c moves into gap in the vicinity of an

air-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 loaded
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 2c of the
mouthpiece 2 through the air-intake groove 32 of the

25 mouthpiece 2 shown by the arrow in Fig. 34. Thus, air
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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. Hence, the powdered drug
5 reaches the inside of lungs with the inhaled air through
the air-intake aperture 2f.

The operation member 5 is re-pressed to be
returned to the original position with holding the hosing
1A, 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 13j through
which the display of the counter 8 can be read out is
covered by the operation member 5A 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
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rear end of the protecting cap lc engages with the front
end of the operation member 5A via a seal member 1llc.
The powder inhalator is discarded when the
powdered drug within the hopper 3a is completely exhausted.
5 The moisture-proofness of the powder inhalator
can also be improved by configuring the inside of the
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



#10%00& ()--'p3 #10% [ & ()--y@10% o0& ()- 10M 10M 10M
-#10%V&' () --" ?a] b. cdddddwxmvB70'! 10" 10' 10'3 #10% & ()--!13
#10% 0' 0& ()--!x3 #10%0& ()--!3 #10%o0& ()--!1t3
#10%00& ()--dde: ff AggzX6MVB70' I 1 #1000\ & () -!'#10%\ & ()-!'#10%W\ & ()-!sY"10%\
& ()-1'sY"10%\& ()--10%n & ()-gthhmiiiiizodY:0"!1-10% & ()- 10\ 10\
10\ #10% & () -!#10%\ & () -!s#I0N\ & ()-!z#10\ & () -1
Kr kI mwu3dY: 0" 1'i #10%\ & ()- '#10%\ & ()- !'~#10%\& ()- !'#10%\& ()- !
s"10%& ()-9!s"10%\ & ()-9nnnnnnnnn~_ @'138-10% o0& ()- 10% 0& ()-y-10% o0& () -
provided with a housing 1A having a housing body 1 and a
mouthpiece 2, a protecting cap 1lc, a supply member 3 for
containing powdered drug for a large number of doses, a
drug carrier 4 for carrying a dose of the powdered drug,
5 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 operation member SA via the connector 5, a
base 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 1is 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 1location
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.
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The present embodiment adopts the following
configuration so that the counter 8 is located around the
hopper 3a.

As shown in Fig. 38, the base 7 is provided with

a large diameter aperture 7j, into which the hopper 3a is

.fitted. The counter 8 placed on the base 7 is located

around the hopper 3a. An 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
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 7]
of the base 7. Subsequently, the hopper 3a is fitted into
the large diameter aperture 7j 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
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 5A so as to rotate the counter 8.
The window 1j is provided at a location corresponding to
the attachment location for the counter 8, through which

the counter 8 can be read out. Air intakes 1i are
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provided at both sides of the front portion of the upper
housing la. The spring-latch projection 1lq is provided at
the base 7.
The powder inhalator of the present invention is
5 configured as described above, thus enabling the various
effects described below to be obtained.

According to the powder inhalator of the bresent
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
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the center of the pivotal movement of the drug éarrier and
the point at which the operation member engages the drug
carrier. Therefore, the amount of static electricity that
is accumulated can be reduced, which prevents the
5 quantitative accuracy and particle-containing ratio from
being lowered.

When the operatidn member 1is 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.
| 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
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being reloaded even when a patient erroneously pushes the
5 operation member 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 3join 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
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extends into the housing is lengthened because there is a
5 gap formed between the operation member and the housing.
Therefore it is difficult for external 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 moisture-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
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1. A powder inhalator comprising:

a housing;

a supply member for holding a powdered drug'for

5 a large number of doses and having a drug discharge
apérture at its bottom surface;

a drug carrier, to which the powdered drug is
supplied from the drug discharge aperture of the supply
member, and having on its upper surface a measuring recess

.10 that has a volume equivalent to one dose of the drug; and
an operation member disposed so as to move
freely back and forth, and operate the drug carrier;

the drug carrier moving in contact with the
bottom surface of the supply member to carry the powdered

15 drug loaded into the measuring recess from the position of
the drug discharge aperture to an air inhalation channel,
wherein the drug carrier is supported pivotably
in the housing so that the measuring recess moves in a
circular manner by pivoting the drug carrier.
20

2. The powder inhalator according to claim 1,
wherein the measuring recess 1is located at a position
between the center of the pivotal movement of the drug

carrier and the point at which the operation member

25 engages the drug carrier.
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a supply member containing powdered drug for a
large number of doses;
a drug carrier which moves back and forth
20 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

25 an operation member which operates the drug
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carrier by moving back and forth, and which is shaped like
a cap so as to cover the housing from the rear side 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 Jjoins 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.

7. The powder inhalator according to claim 6,
wherein a baffle is provided so as to prevent air flowing
into a gap formed between the housing and the operation

member.

8. The powder inhalator according to claim 6 or 7,
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.



