; e3e® \.J6 T"a-1 SPECI FI CATION POADER | NHALATOR TECHNI CAL FI ELD The. ®
present invention relates to a powder 5 inhalator for supplying powdered
pharmaceutical drug for a | arge nunber of doses. BACKGROUND OF THE

| NVENTI ON Powder inhalators of this type are provided with a supply nenber
for containing powlered 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-lke neasuring recess fromthe drug
di scharge aperture 15 of the supply nenber, and the drug carrier is then
slid away fromthe supply nenber GEEGATECAMEONEaAsuUring recess in a straight
line. During this novenent, the powdered drug | oaded into the neasuring
recess is scraped by one edge ofPQWERCINHAIGATIFschar ge aperture by the
sliding action of the drug carrier, and a predeterm ned quantity of the
powdered drug is conveyed into t BECHNRGREt F6RLBhannel (Japanese Patent
Publ i cati-on No. ZOOOEE%%OIQQ. Such a configuration results in the follow ng
25 two problems. . - r RIS t Hevebhier edratatess terapedpowdgeasuri ng

recess #00 .npye i straight |ine as, shown by the arrowin- Fig. 42. As a
result,%theﬂggﬁ'é#gaquiﬁﬂgg’ iRy ds ehehdmaceuticals Haged farea near

the edge 5 qf g i perture 101. As a result, the powdered drug
becones clogégﬁabetmé%%%i 3ﬁ%%§§|y menber of the powdered drug and the drug

carrier, which reduces thegﬂékbkngDt@Fn§§Eu§§v%§f¥§§Mdered drug and | owers
t he operating perfornmance - ondly, static
~electricity is gener ag@icdua nhQ ifaflGid dr. i.ar. sl .des, and
thus the powdered drug adheres f&?qﬁﬁf ?ﬁ%ﬁggﬂB?ﬂﬁﬁéag%mggﬁgaﬁﬁ§|g?gg.
Consequent lay, sthplguantribat i V18CeBhAEYnaRE PE6HASH&) C YRR AL O Of
t he powdered drug is | owered. _

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 1is ioaded
into the measuring recess from the drug discharge aperture
15 of the supply member, and the drug carrier is then siid
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.




15 The second probl em may be sol ved by shortening the stroke of the
measuring recess to reduce the amount of static electricity. However, it is
difficult to reduce the anount of static electricity in the above-descri bed
conventional powder inhalator due to its configuration, as 20 descri bed

bel ow. More specifically, the conventional powder inhalator is configured
so that a protecting cap al so serves as the operation nenber and that the
measuring recess noves by a distance equivalent to the stroke of the
protecting cap in order to expose the nepthpiece. Thus, 25 the neasuring
recess needs to nove the distance that is -3 required to renove the
protecting cap from tFersbyt hphese tHe t howdewder dphgl ator scMapegvera the
operation nenber is required to nove by a certain distance so as to give
the user anMSaggpiogr irgcesiedllihgnwfesopiar ad i igrd hehtopeimd | 60 SwRerpeven
when a separate operation nenber is provided for operating the drug
carrier. MrBSspRerav canl yEighe4Bowdehsi mhateswlt shobkd dusvdeantd gares so as
to indicate_to the user that-the powder inhalator is ready for inhalation
through a 18CFERYGATCEEDIE obes afliliﬁsfiéétﬁﬁg shedledt-heespacati dihareedgsr
because @e/s?e cancpot viﬁ%ual |y confirmthat the nmeasuring recess has noved
into an 3 nh&fat f o CHAN RIS G T8 paPeTERESpokRier | Mhal @ orePBlti nhhat i on.

As describ it is, difficult t 15 th t of friction i
2 convent i ongl o Bbae E PR RRRPB Sh RESPRG PR E=BReFHE | SHOREHUBPMOR o Shor t

gi)rsnE ?Sﬁsegughbo plolleteaf ic&'ﬁr(_:;até-n%{]'tﬂr ed]?l.?g'g’lvcea'?%litloé’]&l tﬁ?f"&erré &gésatt e 's
ability to measure the powdered drug and lowers the
operating performance of the drﬁg carrier.

10 Secondly, static electricity is generated due to
friction when the drug carrier slides, and thus the
powdered drug adheres to the inside of the powder
inhalator. Consequently, the quantitative -acéuracy'.and

'particle containing ratio of the powdered drug is lowered.

15 The second problem may be solved by shortening
the stroke of the measuring recess to reduce the amount.of
static electricity. However, it is difficult to reduce
the amount of static electricity in the above-described
conventional bowder 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




so that the drug-carrier is operated by the operation 20 nenber to convey

t he powdered drug | oaded into the nmeasuring recess toward the nout hpi ece
(Japanese Published Application No. 5(1993)-237189). The conventi onal

powder i nhal ator contains the supply nenber, the drug carrier, and other
menbers in a 25 housing. The operation nenber protrudes fromthe aperture
-4 of the housing to the outside to allow the user to manually operate the
operation nenber. Therefore, a gap is created between the operation nenber
and the aperture, and thus, the pharnmacetical drug becones noi stened due
to 5 external air flowng fromthe created gap. The pharnmaceutical drug can

be protect edequairadt thukeibiry BjieC Priotiere inhe Rewdaion tha!l atitHpl e

noi st ur eproof case, but this creates a need for the user to renove the
powder i nhatftohefpowdeheimnibattoe: proof case for 10 every use. Thus, a
consi derabl e amount of time is required for the user to inhale the powdered
drug. Moreover, portdipréeyers [thgerepebyttont sembrg tie pewdérednhal at or
in a noisture-proof case that is necessarily larger than the powder

i nhal at or. B8VThéYprdsiftriadventishanas wenaacHievedvin thicewisért e
above-descri bed prob] ens, and provi des a powder inhal ator whi.ch can prevent
the po ere?PB’F?ﬁSr:f?B‘?n %%ﬁh?%gogl%@%ﬂtﬁé‘iv@é% PpRraf i yamitierevard t he

drug carrierhegpd furthe%?can reduce the anount of 20 electrostatic charge

Wit hout shofteni HgTHRRT 3T oRRCHECT AR BPRhet i bh Rewbeded | HPhRRY5& Yher et o,

th t i j.d . 1 nhal at t hat h i gh

i stur o prosr aFrdce b PR Ge W ot s e ar i ity oot s
DI SCLOSURE SRl LEVIENHANWAGROT S Nds! @ONGMARRH Of LHE BEg§einat
~invention, a powder inhalat/or conprises: a housing; a supply menber for

hol ding a pemelepeeradiugi f10512cbAr 48 NHabey ¢hrdosas, B @ih hﬁﬁ;ﬁﬁggﬁ %Lug'
0 | t he

di scharge aperture at its bottom surface;” a drug carrier, t
powder @0 drigcognbzygiplé edpbramibhe fHdlgrd SERGK JehaPca® i0h Pl ¥

menber, and having on its upper surface a neasuring recess that has a
vol ume equikedanse t bedaredogenot tieudidy; cendirm that the meéasuring
a recess has moved into an inhalation channel to prepare the
powder inhalator for inhalation.
As described above, it is difficult to reduce
15 the amount of friction in a conventional powder inhalator
by moving the operation member only a short distance due
to its configuration.
The conventional ﬁowder 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 posigd on between the center of the

pi votal novenent of the drug carrier and the point at which the operation
menber engages the didigsiGaf rites - the | suPseher redl thatey h%hgpe%%fortarenber
is a pushbutton and the operation nenber is pressed to nove the 25
measuring rmaesalipt opelratai reienhapatdoioshasiBbr. Thekbrbsepr of &fded that
conductivity is inparted to the supply nenber, the drug carrier and the '
oper ati on nké&bereatedi bepweker the tdpairatienmeasiid NiECEsS dgeftidre,
spherical concave shape and provided with a bottom According to 'another
aspect of tfedpEbyent thaveheivaceat poatledrighladatoes coopstaesd dudousi ng
having a mouthpiece in its front portion; a supply nenber containing
powder e dr 84tEBRaA PaF gElaviimer fePm dekescreatied dgar. carri er which noves
back and forth between the supply nenber and the nout hpi ece to convey a
dose of the powdered HrEgPRREATEHACLCRbI raenter Povardtededmadigisice; a

protecting .whj ch . detachahly fits ontg the housing fromthe front side
of the housﬁﬁﬁ%&ghﬁ BN 5§5F§ﬁd§1qﬂﬁﬂﬁﬁw 8 wWhirER 8582aﬁ&5%tﬁ?%ﬁWRfQiﬂrier
by novi ng ~an rth,  Whi I S_shaped.l ke cap so as to cover the
housi ng frggggﬁg g%ég’sgggagﬂl h%gg%t%?n%.g?%dt 8T holde*SFhna? 1807 4%n

openi ng forQEergdhddy i S H-q%irdsd eko&h%ﬁgahﬂﬁ%ﬂ-%%%ﬁoeg%gg And a

connector is inserted into 20 the opening to connect € operairlon menber

to theidr ugegaryi ehiseand qmgsgrogecbbﬂgigégabggnsaﬁbuhge beare £pd qﬁﬁreof

with the front end of the operation nenber to envel ope the housing en

covering theehqoiisedg fibth the puséecttdd £aRaldS thei Spoh@biesd edithpt a
baffle is provided so as to prevent air flowing into a gap forned

bet ween t heMbhvesiay, apdrtabidpeyatisod oweneer byl tcdrst pirreifrey rgok thwider seal
menber is attached to at |east one of the front end of the operation nenber
5 or the rebdphahater tiHe proreettivigwynofandashke Phrat edisi ngecepsarid it he

operation nfnber are Loined to_each other via
arger than the powder inhalator.

15 TheApresent invention has been achieved in view
of the above-described problems, and provides a powder
inhalator which can prevent the powdered drug £from

R becoming clogged betweén.the supply member and the drug

| carriér, 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.




the seal. nenber. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
perspective view illustrating a TO powder i nhal ator accordi ng to Enbodi nent
1 of the present invention. Figure 2 is an el evational cross sectional view
illustrating the powder inhalator. Figure 3 is a side elevation view '
illustrating 15 an expl oded view of the powder inhalator. Figure 4 is a

plan view illustrating.the upperside housing of the powder inhalator.
Figure 5is a plan view illustrating the | owerside housing of the powder
inhalator. 20 Figure 6 is a plan view iddustrating a | ock nenber of the
powder inhalator. Figure 7 is a plan view illustrating an operation nmenber
of the powder inhalator. FipgeceoSuRE drPhaR Yhgperkbpstrating a base of 25
t he powder inhal ator. g Figure 9 (ay rs apramvrew illustrating a drug

carrier of the powdekcéabding ofc &hdUsspdot R)f i Ehd Sheee 9l eMabd AN o ew
illustrating the drug carrier of the powder inhalator. 5 Figure 10 (a) is a

pl an view of popdess imbafieoaf ddwpmicwsar 4 nhehsing; & G130 Kdbdrs a
cross sectional viewillustrating a state where the press nenber is
attached tof¢hehpddéngle Migderdd dsug [foan avi bardd | Hakbaki RE algnt er of
t he powder. i nhal ator. Figure 12 (a) is a plan view of a supply nmenber of
the powder #PPal@oENg Figurdruae (d)s¢hargdotamemmisw oft t hiet s uppittchs
menber of the fowd_er inhal ator. Figure 13 (a) is a plan viewillustrating a
mout hpi ece BfFtHe"hoRdettHhnGREESPL, to which the powdered drug is
supplied from the drug discharge aperture of the supply
member, and having on its upper surface a neasuring 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 sﬁpply
member to carry the powdéred drug loaded into the
measuring recess from the position of the drug discharge
15 aperture to an air 3inhalation 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 inhalatien channel.




Figure 13 (b) is a side elevation view of the nouthpiece of the powder
inhalator. 20 Figure 14 is a plan viewillustrating a stage of assenbling
t he powder inhalator. Figure 15 is a plan viewillustrating a:stage of
assenbling the powder inhalator. Figure 16 is a plan viewillustrating a
stage of 25 assenbling the powder inhal ator. _g_ Figure 17 is a plan view
illustrating a stage of assenbling the powder inhalator. Figure 18 is a
plan view. illustrating a stage of assenbling the powder inhalator. 5
Figure 19 is a plan view illustrating ag.operation of the drug carrier of
t he powder inhalator. Figure 20 is a plan view illustrating a |ock
operation of the operati o ?gggg POYEIeh ¢ Nl At oL - 1 is a
view schematical ly iIIust?a i ng %?%% %@fgﬁ?ng 6g%ratf%hﬂéfltééyﬁéﬂééﬂed
drug by thethewdaippinhamainber, Fighe € g ScarPLESPaGId Venki eypdidussd ating
a powder inhalator according to Enbodi ment 2 of the present invention. 15

Fi gure 23 imembeel evational cross sectional viewillustrating the powder
inhalator. Figure 24 is a plan view illustrating a connector of the powder
inhal ator. Figure 25 It asplpaefeirewd |dhsst e ngeashasegotre2@skhd spander
inhal ator. Figure 26 (a) is a plan viewillustrating a drug carrier of the

powder ihhafBReFicE geprcave ($ape andipeoeldaditwitth \@ éwetitdust rati ng t he
drug carrier of the powder inhalator. 25 Figure 27 (a) is a plan view of a
press nember  -10 of AERRIGERRerte nhelketlpr  aspect of the present

invention, a powder inhalétor comprises: a housing having
a mouthpiece in its front pdrtion; a supply member
containing powdered drug for a large number of doses; a

10 drug carrier which moves back and forth between the supply
member and the mouthpiece to convey a dose of the powdered
drug from the supply member toward the mbuthpiece: a
protecting cap which detachably fits onto the housing from
the front side of the hpusing; and an éperation 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 fhe 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 opefation. 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 27 (b) is a cross sectional viewillustrating a state where the
press nmenber is attached to the base. 5 Figure 28 is a plan view
illustrating a counter -of the powder inhalator. Figure 29 (a) is a plan
view of a supply nenber of the powder inhalator. Figure 29 (b) is a bottom
view of the supply 10 nenber of the powder inhalator. Figure 30 (a) is a

plan view illustrating a nouthpiece of the powder inhalator. Figure 30 (b)
is a side elevation view of the nouthpiece of the powder inhalator. 15
Figure 31 is a plan view illustrating a-stage of assenbling the powder
inhalator. Figure 32.is a plan view illustrating a stage of assenbling the

powder inhakat opre¥égtr @i33 FSoriRGaNimiEWal | §HST Al idl anekagenof trd
assenbling the powder inhalator. Figure 34 is an el evational cross :
sectional vhewsihbushdathagopabat abhonemiperati on of the powder inhal ator.
Figure 35 (a) is a plan view illustrating the powder inhal ator before
operating. .25 Figure 38 (ls) prefemiean thaw al kesllr atdntig:rt hiss atfddcpeader

i nhal ator after operating. Figure 36 (a) is a horizontal cross sectional
view i | | ust F&t ifkg k%%d@/ﬁférognhheafﬁonbebode odpetrted | perdt Jon em@tbéb) is a
hori zontal cross sectional S viewillustrating the powder inhalator after
-operatiﬁg. BFgle Frars eachiodn thewrdtasing ierpa andkthpepaotent bihg t he
oper at.i on nenber %ftbgf owder, i nhal ator. Figure 38 is an elevational cross
sectional viak PP [FG§t PRERRG I SRIORT @8 atuimedt der dearh tetidodiaent 3
10 of the p e kN ign. Figure 39 is a plan view illustrating the
position reﬁggi%%a%nﬁﬁgﬁngounter, a hopper and a connector of the powder

inhal ator. Figure 40 is i j j I i;ng 15 the position
- relation between a couné%fﬂéj SR h gﬁiéﬁé%halator

Figure 1 is a perspective view illﬁstrating a

10 powder inhalator according to Embodiment 1 of the present

invention,

Figure 2 is an elevational cross sectional view
illustrating the powder inhalator.
Figure 3 is a side eievation view illustrating
15 an exploded view of the powder inhalator.
Figure 4 is a élan view illustrating the upper-
side housing of the powder inhalator.
i Figure 5 is a plan view illustrating the lower-
side housing of the powder inhalator.
20 Figure 6 1is a plan view illustrating a lock
nember of the powder inhalator.
Figure 7 is a plan view illustrating an
operation member of the powder inhalator.

Figure 8 is a plan view illustrating a base of

25 the powder inhalator.




Figure 41 (a) is a plan view illustrating the powder inhal ator before
operating. Figure 41 (b) is a plan viewillustrating the 20 powder ,

i nhal ator after operating. Figure 42 is a view schematically illustrating a
scrapi ng operation of the powdered drug by the powder inhal ator. BEST MODE
FOR CARRYI NG QUT THE PRESENT .| NVENTI ON 25 Herei nafter, the enbodi ments of
the present -12 invention will be described with reference to draw ngs.
Enbodiment 1 Fig. 1 is a perspective view of a powder inhalator. Fig. 2 is
a cross sectional view of the powder 5-g¥halator. Fig. 3 is a side

el evation view of an expl oded powder inhalator. As shown '"in Figs. 1
through 3, the powderFigheeagora)sipravipdee Wildy aneissingilnty 22 d@ig hpi ece
2 for active inhalation of powdered drugs, a j supply nmenber 3 for

cont ai ni ng PeRdéeedolrtige f powdet aimjea IHtowinber of doses, a drug carrier 4
for carrying a dose of the powdered drug, an operation nmenber 5
(pushbutton) for operBigwret hé@ dr dlg) carird er a4, sideockedewbéiob f oridwcki ng

t he operatioT menber 5, a base 7 and a counter 8 for displaying the nunmber
of doses. 151¥HEtRBLLIRGGENA FBuUGreRTEHERE vk Hohe Rppsier sidmledusing |a, a

. Iower-siEIde housing | b_and a protecting cap.lc. The upper-side housing | a
and t he 1 ower-si de hofsFWEe1 H0ar@?| disnedl RERRa¥he®t REr ahPLeIatReTIfyok | d

and a Iatchogrgﬁﬁgggg)g%grggg&b%g%‘g&?éts in a snap-in style. The drug 20

carrier 4 can s er, and thus, the housing | A has a w de

breadth so ' as to en g f slidjng_the_drug carri.er 4. As, shown in
Figs. 2 and 4, an attg%:l%‘rs}re%t %(B)rtio@r% i -5 or 2t he “ o at hpgleéﬂ'c?emfaiis pfoi ded at

each tip poili@steht2Rgthesupperyside Hous) sk | Vel 51 b. A
-13 pinching proj ectilg% Igsfor p‘fncﬁ;@ng %ﬁ%fl%n%?ﬁpl ecferagsis pr(%)li?/éicglgccfJ at the
attachnment ppetbaself. A containing portion 1h for the operation nmenber 5

is formed at each end of the upper-side housing la .and the |lower-side 5
housindd b. An air inFhderdilshaped iplad haArgs NAnisAgtainglDtcdgntyovi ded
inthe vicinity of the attachnent portion if for the nouthpiece 2 of the
upper - si de pbuthagrdeden wmaloacdy. is provided at a | ocation correspondi ng
. to the attachnment location for a counter 8, through which the 10 counter 8
can be read out. As shb¥#re nl%i §2) 5ist Bepilasi dé.cof athe |wpplsinsbmusi ng
b is provi dfd with the followi ng nenbers: a linear projection Ik and a
gui de shaf t °F nFikRi RV db Bl &% ati on nember 5; a containing unit |u

surrounded by a Figure 12 (b) 1is 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.
N Figure 13 (b) is a side elevation view of the
rmouthpiece 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.




15 projection In for containing the |lock nmenber 6; a pivot shaft I.p of the
‘1 ock menber 6 provided within the containing unit lu; a spring-latch
projection | q; a base receiver |Ir; and an engagenent projection Is. The
nout hpi ece 2 is configured by a body 2a and 20 a cover 2b. A drug

i nhal ati on channel 2c for dispersing the powdered drug is fornmed in the
body 2a. An engagenent 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 menber 3 is provided with a-#epper 3a -14 which contains

t he, powder ed drugs for about 200 doses. A drug discharge aperture 3b is
provi ded at the bottoRigundeol7the hophat Beew Al BREftaiidG atdde of '
upper -end side of the hopper 3a of the supply nmenber 3 is closed by neans
of 5 a |lid d8sewblpnot toei powdee jouvalertesk drug agai nst humidity. An
air-intake grove 32 is formed at the outer wall surface of the hopper 3a.
The supply nenber 3 iEBigurehd® pe oviklkeh wiidw alkhesugting e Htaged <&f cover
3e having a positioning pin 3h for positioning a counter 8. In addition
thereto, 10 S?W%kﬂ%ghepﬁ?‘ﬁd% ighalatasy at regions corresponding to the
peri pher5y of the drug_di schargs aperture 3b and a sliding part 4e of the
drug carfier 4 so as [b9MEQucé”anidred cBifRct (HE™ he dHstd@dtdingg ot ti on
of a measur] s 4c,of the drug carrier 4, which wll be described 15
| ater. Thuséggﬁéegggﬁgogaiﬁg?eérlﬁgc%%’?ﬁjcet]% 15°% ROYET RS S%e of the “
thick-wall part 3g. T ratd o I rr ed tq reciprocate in
parallel to the housiﬁgglﬁgga% igs g?g?éiea aé,’%ﬁm%%ﬁ%%% o’fE:)l ;{‘ﬁOCk
operation sgh&PF{ER bf SPKL : t ’iﬁﬁm B vi ded

- with a gui dtgppl ate Sa&ah?%%n%eg%%bﬁe%ﬁ%@#ﬁ I ng g{oﬁ%@agzrﬁ ‘a
guiding slot 5c of theighivg garises ¢iantsMendSAEd1 0P 51 NsHh i pugh

whi ch a spring-latch projection 1q of the | owerside housing I b is 1nserted.
The bofllom sardépteg ofodem Zwmrgubde fHat poRdersdl udFh@r Ly ovhdedhwddy an
engagenent pin -15 5e. A spring attachment shaft 5f for attaching an
operation spridbasaris provided protruding fromthe operation nenber 5. The
| ock menber 6 is provided with a guide 5 groove 6a, a first switch portion
6b, a second switch pbt¥nsn 8€, ign apperseeghaierentieporitlilowtddtiad aner
engagenent or(ﬁi on,6e, . an aperture for pivoting 6f and an el astic arm 6g.
The Tock meRBAteR 1BRabAFaFnadcPRILRE E8nERPRAREEDRi € 10f dtha HereRRy - si de
~housi ng Ib.iﬂg%m}gogperture for pivoting 6f receives the pivot shaft |p
formed within The conhtaining unit 1lu. The operation nenber 5 is positioned
over t lock menmber ;in.su h ement pin 5e of. the
oper at ?gn menber 5 isﬁ}%%]é%t%% %@t%@%ﬁ%@%%s%aseo&%%%ﬁ ociEhenmber
6. 15 The operaéteik Phgtoge ! OSKadRMPRG - LMl | be described. Wen the
operation nenber 5 is pressed by a finger tip, the engagenent pin 5e of the
operation nenber 5 repcieset hesfirist s tghaportiien 68 ifinempihe dowel

- engagenent portion 6e through the guide groove 6a of the 20 | ock 'menber 6
C(Fig.' 20 (eypnedwwrnof tthe poweseninhdhetdwock nenber 6 slides against the
el asticity of the elastic arm6g. Thereafter, the operation nmenber 5 is

rel eased, and thus theigngag2bents pi plbe ofiewhd ldpetatitimgrentiersd ®hgages
wi th the upper engagenent portion 6d by neans of 25 elasticity of the

oper at #8n s mPwer whehabjtene
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




-16. operation nenber 5 is pressed to be | ocked. Subsequently, when the
operation nenber 5 is re-pressed, the engagenent pin 5e is rel eased from

t he | ower engagenent portion 6e by neans of elastic restoring force of the
elastic arm6g, to 5 reach the second switch portion 6¢c (Fig. 20 (b)). Wen
pressing force applied, to the operation nenber 5 is rel eased, the
engagenent pin 5e noves to the | ower engagenent portion 6e through the
gui de groove 6a by neans of elasticity of the operation spring 51, and thus
the 10 operation nenber 5 returns to thggoriginal position (Fig. 20 (a)).
The whol e operation of the powder inhalator wll be described |ater. The
drug carrieofdths powdétdetnméidese 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 neasuri ngFigeess 2% hawi)ng i& sphegkssk CereRMSnShape,aid
provided with a bottomis forned at a point mdway between the shaft

openi ng 4a ahdusheatiamngha psnaidd. whdne drhg mesgd aierbds FardtheicHsdwided
with-a ratchet 4d which 20 engages with the counter 8 for rotating the
sane. The nEB8uPRPY-recess 4c may be a through hole. The upper surface of
the drug carrier 9 is_partially raised to forman arc-shaped sliding
portion~4e as view i nFEIPpFan?8 aisoferdad Fhenwhildd usteatdagua ep@sercess
9c is'positiﬁng&. Thu(ié the s]iding portion 4e - -17 alone of the drug
carrier 4 cdhtactsPYReehott ¥t %¥ace of the thick-wall part 3g at the

surroundi ng portion .t h g,dj scharge.,aperture 3b of the supply nmenber
3 even when the neasﬁé} %Eég%gséahclﬁneeglﬁ glewreﬁFérﬁﬁﬂﬂkﬁ'me@PQ%e dr ug

carrier 4 iéfStﬁQ?ﬁ&N%éypfﬁﬁéfgk&y‘the pivot pin 7i of the base 7 as
e

~-described later. rug carrier 4 engages with the operation nenber 5 by

inserting the latch pifgdh obot hggc}dryg %arl&i)@g%g ,ALe t ltﬁ%“%n%%l? ot 5b.

10 The sliding portion 4e of the drug carrier el'astically con t he
bot t omlSur fraeebef &hethdiSdwddd |ifaitated-.at the surrounding portion of the
drug di scharge aperture 3b of the supply nmenber 3 by elastically energizing

the drug carrier 4 upfbguity BY means iof a PwEes VEAEnDerudcvhishgwid | be
described later. Thus, the sliding portion 4e of the drug carrier 4

contacts tiB@Etypidee sof rihadiowgeporitriter adfot.he drug di scharge aperture 3b
of the hopper 3a, which prevents |eakage of the powdered drug fromthe
measuring recess 4c oft*9¥e ddtig (Barrieradsige Fhlevstsion viewr ofi dgdte Wit h
an engagenent ggerturq%ga and a counter support-shaft 7b. A counter

suppor t - ri AP REEHT oo dEtf ROUIRF sied@tditng portion of the counter

suppor grshaft 7b. A netch 7d.is. provided in a range in which the engagenent
pi n 4b&?mves due to P’ﬁl ‘?’%eg%fi cﬁ%ga FATbV I ¢ “geriifg“i:‘é?griaers‘%ﬁge of

assembling the powder inhalator.
Figure 32 is a plan view illustrating a stage of

assembling the powder inhalator.
Figure 33 is a plan view illustrating a stage of

20 assembling the powder inhalator.
Figure 34 is an elevational cross sectional view
~illustrating inhalation operation of the powder inhalator.
Figure 35 (a) is a plan view illustrating the

powder inhalator before operating.

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




The base 7 is provided further with an attachnment portion 7e for the press
menber 9. The attachnment portion 7e is provided with a spring supportshaft
79 having an engagenent aperture 7f and a fix pin 7h. 5 The bottom surface
of the press nenber 9 is provided with a boss 9c having an engagenent
projection 9a and an engagenent aperture 9b. As shown in Fig. 10 (b), the
press nmenber 9 is spring-forced upwardly by engagi ng the engagenent
aperture 9b of the press nmenber 9 with the fix 10 pin 7h of the base 7, and
engagi ng the engagenent projection 9a ofy{the press nmenber 9 with the spring
support-shaft 7g of the base 7 through which the press spring (coil spring)
10 is inserpéfider PAWSLAEHP FfFrdiS Cfégglrga@iﬂ@_ the vicinity of the attachnent
portion 7e of the 15 press nenber 9. A counter 8 having a known structure
can be enployed. Morerspecd f Beal &), 15e LOMBELsoBdD BhO%isdesb W {dha di sk
having a cam 8a representing the ones digit and a wheel with a cam 8b .
representingieheilbnstitging 2 Thavdhskinidncampiarde pPataling support ed
by the counter support-shaft 7b of the base 7, and is fitted into the wheel
with cam 8b, and is al'sgusaipfértidd bysnmmansopizémealowrbes sspoidndl ng 7cC
of the base 7. The ratchet 4d is activated by the sliding 25 action of the
drug carri e¥iewghblesiwasingeld sowdah igdmliatol9.afBzr epeasdnitiqig t he ones .
digit to rotate increasing the count. The wheel with cam 8b rotates
i ncreasing the count Bt9¥FR Silneldf al@IarioFéewThikl usteatdos®e aunbesk can be
di spl ayed until the wheel wth cam8b attains full count. 5 It may be

confi gur ed ?%eﬁf%iéko%t%fi@%lwl?qiiﬁqw BPRSpAth ithe &gt ihaiatemmat eri al
of the supply nenber 3, the ug carrier 4 and the operation nmenber 5 by

- adding a conductive f]ig]rqlé'?e, %{Jcﬁs i c%feb‘b%ifl‘frf?e]r e‘f’ﬁ?&i’ e r'si®% o

whi ch condugi{ Vit ¥ad Sqd 1 lLinmted to the: suppl er 3,
the drug carrier 4aitéir§1nc1é ?%gﬁ%gg‘?‘ét ggﬁg%%ér 50 ?‘Signé:fot ?Féocgcgg‘g%rﬁe:?g
procesges obftige povelednd haddtofoM || be described. Initially, the I|ock
menber 6 is contained in the 15 containing unit lu of the |ower-side

housing 1b as descri beiywkove3o Thes eaf t g51ad heyoper af | D FEAPEEG 5 415
attached to the I ower housing Ib to be located on the | ock nenber 6. During
this processosithiomui delstbdt | amofigt he | eventsirgde housicipdd isnhd nserted
into the guiding slot 5¢c 20 'of the operation nmenber 5. The spring-Ilatch
proj ecti on ¢pRECENe dhvidie Yaeldwugihmlatioris i nserted through the
insertion slot Sd of the operation nenber 5. One end of the operation
spring 51 inserts thriot@¥Fe 0 spfi Ag SadeacHmeit isimafrisf bflusierapbration
menber 1‘.5;»’ atqgethe 25, ot her _end th%reof is latched at the spring-Ilatch
position relatlion between a counter and a ratchet of

the powder inhalator.
Figure 41 (a) is a plan view illustrating the
powder inhalator before operating.

Figure 41 (b) is a plan view illustrating the

20 powder inhalator after operating.
Figure 42 is a view schematically illustrating a
scraping operation of the powdered drug by the powder

inhalator.

BEST MODE FOR CARRYING OUT THE PRESENT INVENTION

25 Hereinafter, the embodiments of the present




20 projection I g of the | ower-side housing | b. Subsequently, the base 7 is
mounted on the base receiver |r of the | ower-side housing:lb and the
position of the base 7 is then determ ned by engagi ng the 5 engagement
aperture 7a of the base 7 with the engagenent projection is of the.

| ower -side housing Ib (Fig. 16). The press nmenber 9 is installed on the
base 7 as described above, and thereafter the drug carrier 4 is nounted on
the base 7 and the press nmenber 9. During this 10 process, the aperture for
pivoting 4a of the drug carrier 4 and thg-pivot pin 7i of the base 7 are
engaged with each other, and the engagenent pin 4b of the drug carrier 4
then inserts$nivehoidbhewldl chengestsindl Witk hes ppeLatd of BipingD, Wwher eby
the drug carrier 4 engages with the 15 operation nmenber 5 (Fig.” 17). The
counter 8 iEBmbodiméhtdion the base 7 as descri bed above. The engagenent
groove 2e of the nouthpiece 2 engages with the pinching projection | g of
the | ower-side housi ngigh. Bubsequentbyrspédetposi tvoew of of hea copdhd@sr 8 i s
20 determ ned bX a cover 3e of the supply nmenber 3 by locating the supply
menber 3 onibhel@key. cafider2 4is androssesedtnipndle tiswugh tiod ep@fdef t he
supply mber 3_and the aperture for pivoting 4a of the drug carrier 4

t hrough 2 helBR3oetprn 7i9f 3 hes baseide i aletaticn iaiew hef ameexpleded

carrier 4 is slidahl upported_(Fig. 18). -21 The position of the supply
menber 3 i sPQELEF mﬁ{é@ Yeans Pt %gfl*@”boéﬂtiM%g dni Eh¥rgted 3v nskle of

t he upper-sj usin a,. by joining th pper,-si de hqusing la to the

| ower - si de %gﬁg?%g FBEai\ﬁa(%heﬂr;s tﬁ’g‘ogl eﬁchi“'ﬂr&iprﬁ eg‘t‘?ﬂﬁ'} Y ofP1 he?
upper - si de hQysj ngages Wt t ement . groove 2e of the

- nput hpi ece 2. E?ﬁg? %,%the co@é%agﬁ g%ﬁ%g%s%ﬁﬂPP§h80388§e§a4§HQﬁkaa

mout hpi ece Zuppsy dpsrbeRed ROy Exot g ' At QoS £h3 ass d by
st acki ng nenb%é%yfron1the botton?%p. %her ?%?eag?%g gé&énﬁ%&hgfpggg %ses
are cl ao fiedussd biusicdes ,Produatd Védyrisy | IPEGYC MNEQVE aicl eyp are
not required, which further increases the productivity” The powder -

i nhal at or conéi puwddrtdusiraan iafplopes-ati oftasmibal 15 t pwdhbhecowdesed drug
by means of the measuring recess 4c when operated as follows. As shown in
Fig. 2, befeperzhengpthat dongneatveies ids pr dssdd mentedraigfeariéekidgi s
positioned at a drug Loadingmggsition where the measuring recess 4c of the
drug 20 cartier waratdigrynearerh Sheadhagali dcrandeaapertnter 38 ofot he
supply nenb&r 3, _Wen the operation nenber 5 is pressed to be |ocked, the
drug carri e?3PLPYHRE LY PWHRSY Hef nda%%Fi ng recess 4c noves into a gap in

fggd;/:qglsm ty of an ai 'f‘hezSI{oQJts%_%% g{zgogg 3p2roqic}er2ie Qj?ggeran?)aug}p!gy—éfge drug

housing la, a lower-side housing 1b and a protectiﬁg cap
lc. The upper-side housing la and the lower-side housing
-ﬁ 1b are joined to each other by a latch hook 1d and a latch
groove le shown in Fig. 3 in a énap—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 uppef—side housing 1la ahd the lower-side 1b. A




- 22 position as represented by a chain doubl e-dashed line in. Fig. 2. During
t his novenent, the powdered drug | oaded within the nmeasuring recess 4c is
scraped by the thickwall part 3g at the surrounding portion of the drug 5
di scharge 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 aperturg2f of the nouthpiece 2. Thus,

external air is inhaled into the housing |Afromthe air intake |i of the
housi ng | Agieiotaaeh phejsEtihd nhgl 3d,0 fﬁa{yf}ﬁ} 260f hpj egce 2 15
t hrough the air-intake groove 32§of thgpnnut p|ecee2ngﬁﬁﬁﬁﬁgﬁkhﬁiaggom1in

Fig. 2. Thgsovdided npactthe appdd@dhdm: t E%r@q_\gqller ed drug | eaded;ihanghe
measuring recess 4c of the drug carrier 4, and the powdered-drug 1s~then

di sper sed wotdftiient heh dfag ithealcgtdrent ichannehbede of itsherdmwsdpiecea2n 20
Hence, the powdered drug reaches the inside of lungs with the inhaled air

t hrough t h&€nal r oifnt 4ke apppeunreid@é. Ahesioper ditd omngenmie 5 losetebtiaaed to
the original pgsition, and thus the drug carrier 4 swings back to return to
t he drdg,I FiSAg9pddi-t | BA ahdeinthkedidgshepdisthargéosly, ohorheostppl y
menber 3. . 23- AS descyri bed above, when the supply nmenber 5 is pressed or
returned, CHETSHPAPRGVASEd dR 4beorichaisvugfchhei attachmedsspaicthonespect
to the surpQu inquortiog of the dr%g di scharge aperture 3b of the supply
menber 3, Srandt he fredeY MRierecésStadher YBREENRifie hPR2InY Laei pRocat es
inacircu r t . osition corr.esponding to the drug, di scharge
_aperture Blgﬁglr? an'L OS:IP i%ﬁg?ﬁg?ﬁea%éaﬁ ir]"r?"’[aﬁ:(a‘1L ST ARG aF? - FhEake
‘groove 32. 31@ asy . ng: rec f drdig rrier 4.is.,posjtioned
at a nidpointaggﬁﬁggn:#%%ﬂgﬁgft%ggeﬁfngoﬂépg t#@ grﬁaugérﬂﬁgVﬁg %bgnter of
the piMpt akotmvrerent cgh bherdgHoogarrier) and the latch pin 4b of the drug
carrier 4 (the point at which the operation nenber engages the drug 15

carrier). Thus, stroRe ehoWwheineasyri By taeesfs4ael srshaet ehykhag;yhat of
the operation nenber 5. Therefore, the slide distance of the neasuring

- recess 4c beousiogndihg por timvyidesi shatheneide whiXlowiary Mmdinbezs st ati ¢
electricitﬁ.annunt and can inprove neasurability of the 20 powdered drug by
means of tkéNRE4sHAIGAéedssiMandsaconpdeedhadtt Hen canivent gonaé poawder
inhalator in which the neasuring recess noves by the sane distance as the
oper ati on RERBEFIBD TEGREasyT i hgcPetessing paditpriscawriounded byrsul ar
manner, Aas wn in Fig. 21. Thus h owder ed -24
18 Eggjectlon Qn Ebr contaangng the lock member 6; a pivot
shaft 1p of the lock member 6 provided within the
containing unit 1lu; a spring-latch projection 1g; a base
receiver lr; and an engagement projection 1s.
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




drug flows along an aperture wall 31c of the drug discharge aperture 3b of
t he 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 sdat4 onal view of the powder

i nhalator. The powder inhalator is provided with a housing | A having a
housi ng bodyrithamerd aimist e geowtie Bed Sapligd eEdbi ngbeéap 200 doseppl yanmember
3 for containing powdered drug for a |arge nunber of doses, a drug carrier
4 for carryng alidudenge tdpeponder 8d dsugroandegerst i e neabesn Séndor
operating the drug carrier 4, a connector 5 for establishing connection
bet ween t h@idithg %@meerr 34 anBHZQPleIﬁ@um‘peBat abnthenbppefAend bodk oEnmber 6
for |l ocking the operation nenber 5A via the connector 5, a base 7 and a
counter 8 %5'1‘9 °§ﬁle§y|3ﬁg°t h&hgusber 1ot nesbes. 3Ad SsRdmaednbri yeans, ofhe

housi ng? body .1 dtsa provided wi th an upper-side housing |la and a | ower-side
25 hous? ng ¥ B9 % £0&a PTOAE S 1oh & Do ROWRG TEEd Pregi @oaingitobrméditit h an

. 10A f hr qugh h th 5 d. Th
pper 51 de RolSIAQREA AN dLPNE Fowde, SFABToaL: RGS BUEFE FLAcAESCHcn
ST s X t%@”f%inﬁqﬁ%mé%ﬁ =gl e P2 REpECEE

. long, hori zarhala %h%bu%hehgg%”%% A o€ - ok hHae éBgOQthg i1 gR;gd both

si-des of the upper housing |a. W ndow |s pr ovi ortion
correspondipig t3h aﬁbxatﬁ@@imﬁlﬂ@ @%buﬁeefsoe a ¢RUBHAN t8ont %h@%ho\mh' ch

- the display of the counter 8 can be read out. As shown in Fig

insidel®df whehiokewadildeaausignd sl Fdrmepr ot dedivwnikh coeekpbhawhggtaenbers:
a linear projection | k and a guide shaft 1m which guide the connector 5; a
cont ai ni ngtiwei tpéxrigBesyr rduntded rwy pddpebticga lapdrureonBhi iy the | ock
menber 6; a_pivot shaft I p of the | ock nmenber 6 provided within the

cont ai ni ng SdACE NGt Pagtspte nef | Bhehdprej setrirder] ¢ <o basetoeteflvee bn; and
an engagenent projection |s. The nouthpiece 2 is configured by a body 2a
and 20 a cOYER 2ECBEASHHAR itheFi @urﬁsunﬁlagugpqrrmaqrht Pgn %hﬁlﬁﬁéﬁr%gf or

For mod ot &R CEitorTG 'éffﬁla??ﬁrhﬁr o G e U0 291 Anb) FSFRESRE

formed at an outer perip

apertuwe . 3L +.s pr t 0 5 h wn i S. and 29,

the supply rrenber g}%g tZ'te Cﬁ%gg ek ed12 t% Cé%opper T%?L'gﬁ 5’8?1%_'8{%5 t he
powder ed digygrhek @nghezgglg:@(a%n lﬁg3§1 scharge aperture 3b is provided
at the bottomend of the hopper 3a. n aperture 3c at the upper-end side of

the hopper 3a of theTsuppl Yperation member 5 is arranged to
i 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 Sa
which is provided with a latching slot 5b and a guiding
slot 5c of the drug carrier 4 énd 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




5 menber 3 is closed by neans of a lid 3d for protecting the powdered drug
against humdity. An air-intake grove-32 is forned at the outer wall :
surface of the hopper 3a. The supply nmenber 3 is further provided with a
through hole 3f and a cover 3e having a positioning pin 3h for positioning
10 a counter 8. In addition thereto, a thick-wall part 3g is forned at
regi ons corresponding to the periphery of the drug di scharge aperture 3b
and a sliding portion 4e of the drug carrier 4 so as to reduce an area
contacting the surroundi ng portion of -asmeasuring recess 4c of the drug 15
carrier 4, which will be described later. Thus, the drug carrier 4 contacts

only the béetom sur fsgosiraf tdtrddiingdninalshagar t 539. £48 ShewWAchingi gsn 22 and.
23, the protecting cap Ic is set to a size which covers front portions of
the 20 nouthpkation amprihg hbdsi hg bpdpvidedndphasradsegl peshertiddc
formed by el astonmer or the like at a rear end. The connector 5 is arranged
to reciproehegathopamamber bo the housing body 1 and is pressed agai nst

el asticity of an operation spring (coil spring) 51 as 25 shown in Fig. 37.
As shown in Fig. 24, Thfie tophe@t®iosr i & 187 provided wiitth aaguidbdel ate 5a
mhich—%§ provided with a Latching slot 5b and aﬁg;iding slot 5c of the drug
carrier’ 4 IhA°%R iGfer & oht bt 59ty cRYRt PR C sPr iSegongt cpwpEelect i on

1q of ‘the £8¥@E6%id§cboug£nghégéés é&Eﬁgéég%t portion 6d, a lower
‘ engagement portion 6e, an aperture for pivoting 6f and an
elastic arm 6g. The lock member 6 is contained in the
‘containing unit 1u of the lower-side housing 1b. The

"10 aperture for pivoting 6f receives the pivot shaft 1p
formed within the containing unit 1u. 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 lock 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 portibn 6b from the lower
engagement portion 6e through the guide groove 6a of the

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

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

and thus the engagement pin Se of the operation member 5
engages with the upper engagement portion 6d by means of

25 elasticity of the operation spring 51, whereby the




5 The:bottom surface of the guide plate 5a is further provided with an
engagenent pin 5e.- A spring attachnment shaft 5f.for attaching an operation
spring 51 i's provided protruding fromthe operation nmenber 5. At a rear end
of the guide plate 5a is formed an L-shaped attachnent 10 portion 5g for
attaching the operation nenber 5A. An engagenent aperture 5h is forned at
the attachnment portion 5g. At both sides of the attachnent portion 59 is
formed a latch elastic portion 5i. The operation nmenber 5A is shaped |like a
cap, 15 and covers an aperture | OA by -gewering the rear portion of the
housi ng body 1 and is provided at the rear portion of the housing body in
such a way cgeertat imoy enchede dnd of @ridsseds sV ddkek .S suB3edgiidndty, A smal |
gap 10B is forned between the operation nenber 5A and the housi ng gody 1. A
20 baffle ¥ben $Heoromsraiidrhenanindie Huier rpeprpbesal ppet eagagbmbhe

housi ng body so that external air cannot flow into the housing body 1 from
the gap 10BifthSsudls tisd emsedt droml@he Bewausenphgenpatapbaninanber bHA
covers the rear portion of the housing body 1, the external air inflow 25
path that @eP&FdST edmsthe irsiséorénat Horgap ofoBheoelhetic- a8mpéudeted drug
contained in the tﬂ%)usi n% body | Ais lengthened, making it difficult for
external aiff3E driter SeEPNEhEWEECho Rt e6Bf (th-o% athbh- neber 5A are

f ormed an‘%%a%emnt gr%' ectio 'SQiA and ﬂél atch projection 5 52A. The
engagenent P56 88 ofi°5ER eﬁﬁggég wi tR tHRS e RRRFSHEAD afembgte 5n &F the
connect or - he latch _el ast| orti.ons .5i of the connector_ 5 are
| at ched- at %{e%%%%g%ié h E):r%tc% egﬁg%'%eg%g@m PAlel 25t | FOF SFman'ioonEg?helPHEE nenber
6 is provi ¢gedaWetddnd Pdirds oh0 ¢@r , fi S pertion 6b. a
© second swi tc%a\ggrtinon%&, gn u%pg?l\fg)}il agé:?#gnﬁ{%%‘ﬁ }S%%%g& %3 ng\g?ahs
engagenent ofordélHac H8itpnodpartdir 8pbpht PHMOt - and el i c m 6g as
showmn in Fig. 3. The I%ck menber 8 is cont aipﬁg&@;n the%(%gnt%?%él ngﬁ%nit 1t
(ﬁ,trmimowepe&bﬁethHQWMEﬁub|ﬁhtd¥ﬁsa@@rtﬂéeof@@iﬁé!?&b@ﬂtﬁ&nrQﬁ@bVeS the
pivot shaft Ip formed within the containing unit |u. e connector "5 is
posi ti oned2@n (he .| ofkenwhbée 6pkmasiich afwahthpbwibe e¢npagerert wilY g ¢
pin 5e of the connector 5 is inserted into the guide groove 6a of the |ock
nenber 6. P& Tecepbest Lefest the | ock member 6 will ‘be described. Wen the
connector 5 is pressed via the operation nenber 5A, the engagenent pin 5e
of the connector 5 ré&€heSrihe FntE Wt chs porovdsesh ¥ib teheshafér

engagenent _port.iaon 46e of the Io(ﬁ‘l; nber. 6 througlLla 25 the gui de groove 6a
(Fig. 37 (8PF™*Britfy 3hi ©oofRrehtereosy pRE PodiethgRin 62R| aBe§hggai nst

the elasti gl of e t rm 6g. Thereafter, the eration nmber 5A
isr eléﬁgseg?hérjfd ?lrt‘ws %e?eeon%aégmégo%? n“Se 6t9the’ con c?&ngeéﬁgﬁﬁes_ with
the upper gpagagerRgt Metésonélédhg‘}s‘iﬁgaﬁs he}%%gﬁgéé%%%\éééf sé%eogglc’ia“ on

spring 51, wherebythe connector presse Sequent |y,

when the copmaestier kit LebLRLesHEdsVirdrkla QEeéagbgﬂtnﬁﬁgﬁé 5éetges
engagenent pin 5e is released fromthe | ower engagenent portyl on be By means

- of elasticthestshafiy fopeednt0 04 tdirl ekast i Gaw@sun Banof 4 he ok eppher 6,
to reach the second switch portion 6¢c (Fig. 37 (b)). When pressing force

applied tocemleieperét iien flenbeer Shrsrideeasedn theranghgeneid phache noves
to the | ower engagenent portion 6e through the guide groove 6a by neans of
el asti4d t yepgaghe 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 d4e

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

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




15 operation spring 51, and thus the operation nenber 5A and the connector
5 return to the original position (Fig. 37 (a)). The whol e 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
ot her end thereof as shown in Fig. 25. A single-dose neasuring recess 4c
havi ng a spherical concave shape and provided with a bottomis forned at a
poi nt m dway between the shaft opening 4a and the latch pin 4b. The drug 25
carrier 4 is further provided with a ratehet 4d which = -30 engages with
the counter 8 for rotating the sane. The neasuring recess 4c may be a
t hrough hokdonEhefupher deugf aaeroért hecdntgcear £h€rbdetsmpantfabéd Yof ai sed
to forman arc-shaped sliding portion 4e 5 as viewin a plan, at one end of
whi ch the fbgskhibek-weddspaat i3yl acathd. shhusundiegsldodivigrpastt i tie 4e
al one of the drgﬂ#carrier 4 contacts the bottom surface of the thick-wall
part 3g at HHE FEwidingapertina &b tdf dheg dimchar gembper turev@ of t he
supply menber 3 even when the 10 neasuring recess 4c noves in a circular
~ manner. Th¥hgPughealppebringsreredably Bsoppsrieda byirdelat voanmpem. 7i of the
base 7 fs descri bed Iﬁter. The dryg carrier 4 engages with the connector 5
by insetting the | at CRepPRYEb SeFTiRE & by cabidahlys surrextrd |k cHhag sl ot

15 5b. The i di poy.tiQ e of the_drug carrier 4 elastically contacts

t he bottonPgﬁPga%gnoﬁﬁtH%Ptﬁ?%kbﬁﬁFlTpﬁﬁ: Qﬁthﬁa¥ﬂﬁﬁ%mndWH@ ¥61gi on of
t he drug dj e,a f e menber 3 elastically 20 '
energiz?ngbﬁﬁgéggué ggé%yég égﬁgméb§|9ggggﬁéa s ﬁbﬁrpgggg WRABEr Y which .
will be de [ atan., i,di rtign of e .carrier 4
~_contacts t?%ﬁtF&QfﬁéEﬁﬁ}r%ﬁkﬁﬁn%ﬂgoﬁkPgnQ%fQ?ﬁ%l rdéﬁzlgg%gré%£§%%$$ure 3b

of the hoppent38b.which prevents | eakage of the powdered 25 drug fromthe
nmeasuring recess 4c of the drug carrier 4. -31 The base 7 is provided

with aD engagenent apkret wid dim@ngoatCoHNtey SEPPRS - ghaft cArraershpwn in
Fig. 24, etc. A counter support-ring 7c is provided at the surroundi ng
portion of eflhetiagppdyt cohshttZbtha matttony budrfsceprawi ted thiakraaye in

whi ch the engagenent pin 4b noves due to the sliding action of the drug
carrier 4.PFhE B&sety the ppevrdendingt pertipnh odn tite adtmendiponsten 7e for
the press nenber 9. The attachnment portion 7e is provided with a spring

- support 10a§’ﬁ£§t‘r‘?g RBvi R§ afrbengaydiRdnt dperhen e ¥f Bnd alapkigrhivh. The
botton1surf%%% gg.khetgreas-nenber.Q iaeﬁrovigfd Wi th a boss 9c having an
engagenent —propecti'dn-98 4hd%afi*EhiahereHPYapery uPE BBANASOEhBVRTEPS Fi g. 27

Cnghgenont " SRBFEure Bb Bt AL BROCETrENbEr SREth (FRSTPYERT ne FRBFO L ne

engagenent aperture € press iem

W th the oy oupgor oshaly vacsr Therate ™ TRbtakt st I EREs”

spring (coklirgpth8ghglPoreibASYH ethe AdPLYOWiRRathel Siperture 3b of

- the hopper 3a, which prevents leakage of the powdered drug
from the measuring recess 4c of the drug carrier 4.

20 The base 7 1is provided with an engagement
aperture 7a and a counter support-shaft 7b. A counter
support-ring 7c is provided at the surrounding portion of
the counter support-shaft 7b. A notch 7d is provided in a

range in which the engagement pin 4b moves due to the

25 sliding action of the drug carrier 4.




20 fornmed in the vicinity of the attachnment portion 7e of the press nmenber
9. A counter 8 having a known structure can be enployed. Mrre 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 carrierig~and causes the disk with cam Sa
representing the ones digit rotates increasing the count. The wheel wth
cam 8b rotates incre@aeng Hdwe count iat tiheotld@d of rl@tRedosgsitbhusant he
“dose nunber can be 10 displayed the wheel with cam 8b attains full count.

It may be edtkichmesd tpolrkaknst dei cfelectiie cipyedy ingpasdr n@.condugéi vity
to material of the supply nenber 3, the drug carrier 9 and the connector 5
by addi ng &tEesdmenity®drtlilcsr Tsuth pyovadbdnwittherset sprilisg Theppenbers, to
whi ch conductivity is inparted, are not limted to the supply nmenber 3, the
drug carri &Pa§tadd bRE¥iBEnABCEBOAgeMpRECRREEERrE AEsandl an§iprpiesiks of
the povger Tirtllnhlfi_[l)l ator will be described. 20 Initially, the |lock nenber 6 is-
cont ai ned i OtEOH SuRtRgeumt the diragie neuke L s? des hBa_Y Hged bwhkh shown
in Fig. 31_ Thereafter, the connector 5 is attached to the |ower housing Ib
to be |ocaFedggﬁgth%clJE?”ﬁEhbéP 6SRIRAPPREEhi RISt t3e §0Ade®RBhaft Im

of the lo - Si J bols inserted into t ui din | ot,_5c of the
-33 operar?bﬁgﬁ%ﬁﬁéi %ﬁg%ﬁggg%r?hg-la%%hz%ng%c%Poﬁ%ﬁg o?bt%QEVomEE?side
housi ng 1bpirs sisNS@iiRG: thr pug e L O ect.or 5.
- Onhe end of pltD%essoglgér ati on@sggi %gkg%gi Eégh&g {ﬁﬁ?g%j% tt@s%&?an%ﬁg?tg% ment
shaft ' 5f 5eagaghaet@napeenre @ndet heothessentbdihier eof i sn | ahehegd.at the

spring-latch projection I g of the | ower-side housing |b. Subsequently, as
shown 10 Fipdn 33h tbhe base 7bhasenpunt ednan thgaBasg resei vehghgeREnthe

| ower - si de" housing 10 I'b and the position of the base 7 is tﬁen det er mi ned
by engagi ngrehiecéngagefentopeaiteur eraasof méhbebase Ziit h thke epgagenent
projection is of the | ower-side housing | b. Thereafter, the press nenber 9
i s instal | é4PERTENhENBASe 70 and tihe dpage cdr rikerovgh swhiieh rdunt pdesa t he
base 7 and 15.the press nenper 9_as described above. During this process,
the apert ufBY8F PSR mPEERSF LHe idr dgpeetitedr 4R aRdveke Dditvoti pia 7i of

(e bace T ALBeIATeh AL RREl, BuEh 200 Lhc epozgeyent, gln g gl 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 whereby the drug carrier 4 engage s wth the operation nenber 5 The
counter 8 is-installed on the base 7, and the engagenent groove 2e of the
nout hpi ece 2 then engages with the pinching projection | g of the | ower-side
housing 25 | b as descri bed above. -34 Subsequently, the position of the
counter 8 is determ ned by a cover 3e of the supply nenber 3 by locating
the supply nenber 3 on the drug carrier 4, and inserting the through hol e
3f of the supply nmenber 3 and 5 the aperture for pivoting 4a of the drug
carrier 4 through the pivot pin 7i of -tilhe base 7 .in such a way that the
drug.carrier 4 is slidably supported as shown in Fig. 23. The position of
the supply 8eendsyredsdra dgf efie nedeby dRaANS 06 tr'&%al%%Siiﬂ%Mrgj‘iEhéormd
inside 10 of the upper-side housing |la by joining the upper-side housing |a
to the | owsousitde Hoeasivhgel bwiBndcahesh EBEa’QéQCBhBQeQQthCth@ncbﬁn@f the
upper - si-de- housi ng la engages with the engagenent groove 2e of the -

mout hpi eceaZ. thsen;indeofoddth2kicegagekhws t hthbe doedy mmadfr tdwn 1be
nmout hpi ece 2. As shown in Fig. 33, the operation nmenber SA covers the rear
portion of diEelAYEE Hgtbddyhe, whadlt Wetbngagyedbnatpabdpecfubh tdumngages
witht . engagenent _aperture Sh of the attachment portion Sg of the
connectdr 20 5. The $tpPRY hsnisanZqureashttahbemk | atEtyc 83ecthécpbwder

i nhal at or %ontigur%d t hus gﬁll‘be operated as descri bed bel ow. The drug
carrier 4 P pBSPE-SREdCAPYHCE NtV ohRi Rgtpasrti 8R (Rer 8uPREYBEEREY Ng

4c qf 2 i 4 al i ith.the d disch ‘
3 of 38t KSR, SRERGEF § Aith I ReBFbrLLPRngBHRE & PY ANGbERed (0
t he po“dera'EBﬁhﬁEQEVanﬁEQQQ,'nghgasgﬁarﬁﬁgfggﬁggéng'gs' 34 through 36,

when the protecting cap I's’'renove h menber SA 5 is then

pressed to lock the epBnaeh®E S, Wit Jipldi ”&oxg c@ﬂﬂggféﬁmggﬁtg&?g

carrier 9 slides and thus the nmeasuring reces C nov nto gap rnthe

vicinity okrannakriiniaka geoewe 3dpphyt RemBepps; 8ael eyt Berdiyg hoadi ng
position as represented by a chain dougle-dashed 10 line. "During this

novenent, &hd pbedepedatiug memded @ithin the neasuring recess 4c is
scraped by the thickwall part 3g at the surrounding portion of the
phar maceuti cal di schHegelnpéteur eadbenblisg greciesesofoflSthdeppodder ed

~drug is carried to the %ag at the vicinity of the air-intake groove 32.
inhalator wil e described.

Initially, the lock member 6 is contained in the

15 containing unit lu of the lower—side housing 1b as
described_above. Thereafter, the operation member 5 is
attached to the lower housing 1b to be located on the lock

':} member 6. During this process, the guide shaft 1lm of the
lower-side housing 1b is inserted into the guiding slot 5¢

20 "of the operation member 5. The spring-latch projection iqg
of the lower-side housing 1b is inserted through the
insertion slot 5d of the operation member 5. One end of

the operation spring 51 inserts through the spring
attachment shaft 5f of the operation member 5, and the

25 other end thereof is latched at the spring-latch




Subsequently, the inside of the housing body 1 is rendered to be a negative
pressure by neans of airintake pressure of a patient when the patient

inhales air 20 into the housing 1A fromthe air-intake aperture 2f of the
nmout hpi ece 2. Thus, external air is inhaled into the housing body 1 from

“the air intake |Ii of the housing body 1 to reach the drug inhalation
channel 2c of the nouthpiece 2 through the air-intake groove 32 of the 25
nout hpi ece 2 shown by the arrowin Fig. 34. Thus, air -36 inpact is

.applied to the powdered drug | oaded i nophe nmeasuring recess 4c of the drug
carrier 4, and the powdered drug is then dispersed within the drug

i nhal ati on pageRelodc1gf oEhenaDUENRLLEEdR- hbBEERg 1He powdered drug 5
"reaches the inside of lungs with the inhaled air through the air-intake
aperture 2f. The opeBabkegquerfbg] bhiesbaeeprressedndiththal rét ukmedoidet he
original position with holding the hosing |A and thus the drug carrier 4
swi ngs backegeivetudm tof the Hewbgildmadiag osi 1b omndnges bbeitiog

di scharge 3b of the supply nenber 3. As shown in Fig. 35 (b), a windowlj -
t hr ough whicdh tthe dibsysleay 7of itshe tDwmamt edeBeaindd rlepd enagsngovened by

t he operation nenber 5A when a user presses the 15 operation nmenber 5A,

whi ch pr evEROSIERENGs éPertydesdal mef t hedbsgkay ofitthetheinbegasénenses
while the counter ,8 is changing. Thus, the user only sees the display of
the number PSPIFEELE™ hfoQfht el AFRAGHL AP B?P%%nghégdKEbGaylﬁhs changed.
Therefore, the user g es_not m su dergtand,zo tTi aunber of doses i ndicated
by the counter displ gemﬁfﬁgsi?e eEhanyPngSA2LSRBWAT RPRI §25237 WPen the
powder i nhgy A in sed. (whep, carrying jt, etc, t he housing | A
s entirel?egﬁgénge %@%ﬁs%n%heﬁh%ﬁ%afF%ﬁt E?tpﬁﬁgofci%g%%% ﬁou%?ng A

i's CoverEdH%hh%eﬁh%anﬁEeBEE%gg?%Bdl%het Fess! GRERHd LOf bﬂ§i8&0£ﬁ?§ing cap.

| c engages with the front en t he operation menbér '5A via a’séal nenber

1lc. The pewdeesishhahat apertudesaided whehd hey POnderedadhyocuithip the

hopper 3a is conpletely exhausted. 5 The noi'sture-proofness”of the powder

i nhal at or damnal shebgivopr pyad7byog€oBhegBakBg7t Reel BELHG8f wibBR BQWHEr

i nhalator in such a way as to insert a tablet-like drying agent. The

cap- shaped ogperat iaovd nehbeengagangnithepil pbotefct thg camgl ccareigpr efier ably
formed froma material with | ow noisture perneability, such as high-density
pol yet hyl ef&enpdingR1ssy | Bpec ofhehd dtidbdnd nsldewsSbf dfhetlbj eperation be
attained.ASu%E materials may elimnate the necessity of enploying the seal
mat eri al | FEMPEE . BppodGERPY3 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 1g 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).




Fig. 38 is an elevational cross sectional view illustrating a powder
inhalator. Fig. 39 is a plan viewillustrating the position relation anong
a counter 8, a hopper 3a and a connector 5 of-the powder inhalator. Fig. 20
40 is a side elevation 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 enbodinent is the sane as that of
the 25 Enbodi ment 2. More specifically, the powder inhalator is - 38
provided with a housing | A having a heggi-ng body 1 and a nout hpiece 2, a

. protecting cap lc, a supply menber 3 for containing powdered drug for a

| arge nunber of doseShea didkgiciadd i epr4d ﬁgk;caéﬁyﬁpg apdaperof 3 hejpowdered
drug, 5 an operation nenber 5A for operating the drug carrier 4, a
connect or Bleftenrmdsieablkys M c anheitie opo bt eeing hende ugoemesi ensfdand the
operation nenber 5A, a |ock nmenber 6 for |ocking the operation nenber 5A
via the comfecthe Jppsrbadde? mdsingoidnt évy 8 jbdnidigspitayi ngpthespasber of
doses. 10 The powder inhal ator of the present enbodinent is different from
that of th&OBFEEE nkhtte ithet Hawatsidenghehaped dbunt dnd flen ochhed

ar ound ghe hopper 3a so that the_dose nunbers are counted by rotating the
counter>8 5?65%&n9hepﬁ8§6€F19n Adddeéri bbg abprer-sidpackourdngd 18 t he

hopper 3a is utiIizeg t%ppontain the counter 8 and thus a | ength of the
powder i nh&MSEGES ¥R HEnERIRGOBRRENEEOPNE B6r PAbIERFL POHRBPEBFS An

openi ng | v :0r. ni cl gsi ng lid 3d is praovided at | gcat i on
correspondiE];Jfglatlg the |dc§ €of &eeﬁgsﬁgrs ?glfco}f gﬁ& %ﬁ?‘ﬁbugf"nd’quth‘?hus,
the lid 3d,gaRHR8 rened/ cl osed requiring no disassenbling the housing IA,
which is also different fromthe powder inhalator of other enbodinents. In

t he present enbodi neat, or 15k | ar r desi by .t he
p nb, HBScRARBAOTASbYL) AreiRal L daphanated DYt

sane nuneral s as in the Enbodi nent 2, 25 an escriptions

are onot edissembllael p&gpenﬁt@@bgﬂ@n9ﬂémggggtsﬂﬂaﬁf(ﬂﬂéwwﬁgkggmfiggtation
so that the counter 8 is |ocated around the hopper 3a. As shown in Fig. 38,

t he base 7Therpfoviededhw tlssemblliaggerdicaseesr agperlure fipd hAtotwhisch the
hopper 3a is fitted. The counter 8 placed on the base 7 is | ocated around
the hopper t38 peodyeterrity riib Jimgrovebvi déddravvehe happers 3mrd ondet er ni ne
the position of the counter 8. Accordingly, the base 7 needs not to be
provi ded wreHUYiFeHei FRAFH: hurEbesr iserparegetienbhipdyctheipysi ti on of the
counter 8 nor the coy ter sggﬁont-shaft 7b. The powder inhalator is
assenbl ed as fol | ows. "PhE¥GERt ePN8LAEOp| 508 1gH EHe thHSeCaN LRPERVS st at e,

th t L; d t he | di t t 7] .15 _of th
e 70 s labAali T i B0 b SRol@-PRel ATt oPine P APEe RfanthBr

base 7. Subseque hoppe _ ( _
aperture 7hwggp&q%gb§%%sgsaqg hﬂ%nggB@EgEeﬁ LS Fhep pressed fronlabove W th

the external rib 3i" o he hopper
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 1is 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




As shown in Fig. 40, the ratchet 4d for rotating 20 the counter 8 is forned
at the connector 5. The ratchet 4d is reciprocated in a straight line with
the operation of the operation nmenber 5A so as to rotate the counter 8. The

window | j is provided at a | ocation corresponding to the attachnment o
| ocation for the counter 8, through which 25 the counter 8 can be read out.
Air intakes 1i are -40 provided at both sides of the. front portion of

t he upper housing la. The spring-latch projection | g is provided at the
-base 7..The powder inhalator of the pr@fent invention is 5 configured as
“descri bed above, thus enabling the various effects described below to be
obt ai ned. Avcortdiorny 4 téereseniesdi bhabatgraiofl ddes-astdied NYeRLi 9A, the
drug carrier is slidably disposed so that the neasuring recess noves in a
circul ar mditer By sDudiing thishemdvergenty r the. pEwdsrashedridie lorasyr i ng
recess noves toward the drug inhalation channel, the powdered drug flows
al ong the APy ethmal measurhegdregedisscdrarje sperpade bywhenebyht hie- ,
powdered drug .can be scraped snoothly. Thus, the powdered drug is prevented
from 15 be&“@ﬁilngpé‘rféiggﬁa R wedi® t FETSappryngenbert bonl tdfe dhey dangier ..
Therefoge, .t is possible to prevent any |owering of the ability to neasure
t he pom%eréi&scﬁh&fpgfnda?%r%%‘? dBEet er T3 i GRS 9% Bferd® | PRyderedhe drug

carrier. r r tion_cast can_be reduced by sipplifying 20 the
nechanisn??%ﬁg%ﬁb c%ﬁgQ%%%§Urﬁn&apéégsggﬁnyéglﬁégﬁeéﬁ Fﬁg glagiataknar ge
aperture ofgifgesuppl y menber and the air-intake channel. The stroke of the
nmeasuri ng recess can be nade shorter than the stroke of the operation
menber of the 25 drugugakk pPasid i Onl t NBAS UL .rec bet ween
-41 the center of the pinggﬁtggﬁeﬁgk% g?é?ﬁ% ?Lg carbpggléﬁd elﬁoint at
Wwhi ch the opeiirean tieHera SGRAIEErd Nerdi it £A5Y | BEand hsfe\%gi—e inkdgeamount
~of static electricity that is accunmul ated can be reduced, |c% prevents

t he 5 Hhanpiresisive asfusapptdedtparidrc| eneophaishtg ind1e o rom belpg
| onered. When the operation nenber is configured with a pushbutton and the
nmeasuri ng técesBousingsilgnefireom rihve &iomithekar updraadieng2posidt i @Aet 0 t he
drug di spersion 10 position by pressing the operation nenber, the operation
menber doe¥ONSPHESE tH movENiSe GREEANEE tair s riguwrled timtenbhie t he

protectinghpap.froqtthg i nhal ati on opening in the conventional powder
i nhal ator PR WHPEh thel bP8r &hforf enbeiake s iserf ekhas howe ipgot Bet Eag cap.

Thus, 15t i | St f th ti nmh be, short d,

whi ch 1 odusSe I neLaT Y b ARGt ob1 CBPRRFE GPocty I yroRakigcs o
lectrigit AoV AN ked ductivity, i

mpar (50 6 e RS huay erber * 0097 Re R 05 Chr Fhe RaRGrPhE Bpr SePE

menber, thereby ald-ow ng ®iiyepel yragel | jap fipo drygefg be
consi stently nmeasured and abhigh partibl%-coﬁ% ?%?nbgrﬁgﬁgfg% E§ gbgained.

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 ﬁouthpiéce 2.

20 Hence, the powdered drug reaches the inside of lungs with
the inhaled air through the air-intake apefture 2f.

The operation member 5 is returned to fhe

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.




tn the above-descri bed nmechani smin which the 25 neasuring recess noves

bet ween the drug discharge aperture = of the supply nmenber and the

ai r-intake channel ,themeasuring recess having a spherical concave
shapeandprovi ded with a bottom can prevent the powdered drug fronbeing

rel oaded even when a patient erroneously pushesthe5operati on nmenber two or,
nore times w thout inhalingthepharmaceutical drug, Thus, the present

i nventi oncanpreéevent nore than one dose of the drug from being inhal edinto
-.the lungs of the patient, and can ensupe-t hat. t heonedose of drug will be
taken into the lungs rather thanlObeing left remaining in the powder

i nhal ator. A hi gh noi $isurdesarddkidn@befies ctvhean Bl ahgadl i fesbdy smpsoyi ng

t he conponents that constitutethepowder inhalator (operation nenber) as a
moi st ur e- priosfssEsk. oThicstiisnpdssithkee sidckuge pdet pondee igthatled odefdg5st he
present invention is configured as follows:anaperture portion for operati-on
i s provi defairiaie 4ecaltidee withheehpestngo tithee operndvundimgnpertienf or med
| i ke acap, the operation nenber is designed to nove backandforth to cover
the rear péthildif dryhedherhandy amomiectdr ohsehe eaupply nawbapediure is
used to conngﬁtggﬁ%operatiqn menber to the drug carrier in such awaythat
the rear erdiohf PSRy €86°8fd fRe PEontBRdofirtHe 6p&FAEFondnenber

join together_ .ta envel opethe.who]e usi ng when the protecting cap is
pressed on{}oet%léjf@ncﬁsﬁsng.mAsaa FESTH2T i S0t E’r‘?&é‘%ﬁ’ar? t Bgﬁﬁ§éPPt he

-43 powder ddhal info, or.re it,fr a moi sture-proof case, which
i nproves itds porsgiéqgﬁllnt%.t stgl,e {Tﬁésgxt%]r%cca}} =T Fﬁ]elrﬁ\’ﬁrﬁat tt’?é’tadse%ends
into the heusdiNG drs L&NALRENSS, baGAUSEt RATE g oraed. en the
operation nenﬁér and the ouggﬂg. Thgggfgﬁéngﬁpg §Ff§ﬁ¥%l%qﬁo%ﬁgé er nal
air to fl owdddwe t3ze housing even when the protecting cap is renoved from
t he housi ng, which prevents a .lowering of the noistureproof effect. 10

When the protecting e measdutraabedetesthechedsine, dirhg eperaki-om menber
cannot be pressed while holding the housing. Thus, the operation nenber is

| ocked by triwesigriginest ity zapidmbich babwpervehe eshafiteonseopes ataont 15

Mor eover, the noisture-proof effect can be further inproved under use when
a baffle fdheprdhtGaryign 4 ramtemiol the opihetghpmpgepentredfbéhreen t he
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further 20 9% W) photbiséateh apdvalkbnefberhe sdreg achsries 4t | east
one of the é end .of_th ion menber or the.front end of the

t
protecting tglge,r Bidt e p‘i%?)jto e[‘ﬁh% %%%r?%l?rbilﬁ%r&bf’é ?ﬂ@agﬁﬁrﬁpﬁoﬁrﬁﬁrﬂ)er
Via thessealu et 25, O AR 84t APocr, Lol ator comyl sina:

housi ng havi ng ‘a rnout hpiecé inits front por

cont ai ni ng gwdered: K Yge f9f @fl%%%edﬂéﬁ%¥iég HIRESr 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 d4c, 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




a drug carrier which noves back and forth between the supply nenber and the
mout hpi ece to convey a dose of the powdered drug fromthe supply nenber
toward the nout hpiece; a protecting cap which detachably fits onto the
housing fromthe front side of the housing; and an operation nmenber which
operates the drug carrier by noving back and forth, and which is shaped

li ke a cap so as to cover the housing fromthe rear side of the housing;
wherein an opening for operation is provided at the rear side of the
housing; a connector is inserted i nto-he opening to connect the operation
menber to the drug carrier; and the protecting cap joins at the rear end
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between the supply member 3 and the drug carrier 4.
oy The powder inhalator is disposed when the
powdered drug is completely exhausted.

10 Enmbodiment 2

Fig. 22 is a persbective view of a powder

'inhalator. Fig. 23 is 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 carrief

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

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

for establishing connection between the drug carrier 4 and

20  the operation member 53, 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 sh?wn in Fig. 23, the housing body 1 is

provided with an upper-side housing 1la and a lower-side

25  housing 1b. At a rear end of the housing body 1 is
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| - shéwn in Figs. 22 and 35, air intakes 1i shaped in a long,

horizontal slot are formed at a center of the front
portion and both sides of the upper housing la. A window
1j is provided at a portion corresponding to an attachment

10 portion for a counter 8, through which the display of the

counter 8 can be read out. As shown in Fig. 31, the

inside of the lower-side housing 1b is provided with the

following members: a linear projection 1k and a guide

~shaft 1m which guide the connector 5; a containing unit 1t

15 surrounded by a projection in for containing the lock

member 6; a pivot shaft 1p of the lock member 6 provided

within the containing unit 1t; a spring-latch projection
lg; a base receiver 1r; and an engagement projection 1s.

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

engagement groove 2e 1is formed at an outer peripheral

portion of the body 2a. An air-intake aperture .2f is

provided at the cover 2b.

25 As shown in Figs. 23 and 29, the supply member 3
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is provided with a hopper 3a which contains the powdered
drug for about 200 doses. A drug discharge aperture 3b is
provided at the bottom end of the hopper 3a. An aperture
3¢ at the upper-end side of the hopper 3a of the supply
5 member 3 is closed by means of a lid 3d for protecting the
powdered drug againét humidity. An air-intake grove 32 is
formed at the outer wall surface of the hopper 3a. The
supply member 3 is further provided with a through hole 3f
and a cover 3e having a positioning pin 3h for positioning
10 a counter 8. In addition thereto, a thick—wall bart 39 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 té 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 3gq.

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
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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 1g of the lower-side housing 1b is inserted.
5 The bottom surface of the guide plate b5a -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 is formed an IL-shaped attachment
10 portion 5g for attaching the operation member B5A. An
engagement aperture 5h is formed at the attachment portibn
‘5g. At both sides of the attachment portion Sg is formed

a latch elastic portion 5i.
The operation meﬁber SA is shaped like a cap,
15 -and covers an aperture 10A by covering the rear portion of
fhe 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
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powdered drug contained in the housing body 1A‘ is
lengthened, making it difficult for external air to enter.
At the bottom surface of thel operation member b5A are
formed an éngagement projection 51A and a latch projection
5 52A. The engagement projectién 51A engages with the
engagement aperturé Sh of the connector 5, and the latch.
eiastic 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 1u. The
connector 5 is positioned on the lock member 6 in such a
L 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 is pressed via the
operation member 53, 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,
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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 thé connector

'S.engages with the upper engagement portion 6d by means of

- -3  elasticity of the operation spring 51, whereby the

_connector S is pressed to be locked. Subsequently, whén

‘the connector 5 is re-pressed via the opefation member 5A,

the engagement pin S5e is released from the lower

engagement portion 6e by means of elastic restoring force

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

second switch portion 6¢c (Fig. 37 (5)). When pressing

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

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

throﬁgh the guide groove 6a by meéns of elasticiﬁy 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 sﬁown in Fig. 25. A single-dose

measuring recess 4c having a spherical concave shape and

provided with a bottom is formed at a point midway between

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

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




10! " 6YI C 10%& ()- ! YI C 1006X& ()- ! Yl C 109%QQ& ()- !YIC 109%9g& ()-

1Yl C 109%n& () - $$%0UPEVEEPN, : 11 &10% & ()- !\ &10%h& ()- 1\ &10%0& ()-

\ &10%008& () - L0%& ()-6109& ()- | |
1068881 " " A(WUB, 1 | 1 ql 7#1096°& () -1 | 7#10%PP&' () - | 7#10%PP&! () - ! ZI T#10%&: ()-l
| 7#10% | & ()-'xI?#lO%I&' O-ACC((((( YArS2 \$&10% | & ()- 109%& ()-

109 ()- 10 10 10! LI 7#109% ()-!1 7#109%M& () - A)) #* * K+++w3r S2

! 10% | & ()-!i @G@L0%& ()-!
1%%%0/y\$80%2O-H$&D%w&()J\&mﬁ%m&()+&,-~-#<]0P1 g
10908 ()-i,6@0% ()- 10 10 |
10! D@@lomqa)gés@@mﬁ)%m& (JotrB@HORE0%R K ) rotat in (ﬁfhm{b' @@@H&@g& ()-

z& @&10%9g& ()-z& 40@BIOYE () -z& @QEBIOYE ()-z&! 0% ()-z&

109&' () - i / MeRas0uEngVASRESISQER] 0% Le- 28&through hole.

@&R10%6XK () -z& @&10%99& () -z& =@RI0%&' () - z& @RI0YMNn& () -z& x@@cloo/mu&' (

) - 2&1111$1F11} 22sQ | The 10PRRE (Jurizee’ Zk:O@/&'t(l)e )dtwg’ IR iEr ) 4t <is
partlally raised to form an arc-shaped sliding portion 4e

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

recess 4c is located. Thus, the sliding portion d4de alone_
.of the drug carrier 4 contacts the bottom surface of the
thick-wall part 3g at the surrounding portion of the drug
discharge aperture 3b of the supply member 3 even when the

10 measﬁring 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 engaées with the connector 5 by inserting the
latch pin 4b of the drug carrier 4 into the latching slot

15 75b.

The sliding portion 4e of the drug carrier 4
elastically contacts the bottom surface of the thick-wall -
part 3g at the surrounding portion 6f the drug discharge
aperture 3b of the supply member 3 by elastically

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

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

25 drug from the measuring recess 4c of the drug carrier 4.
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The base 7 is provided with an engagement

aperture 7a and a counter support-shaft 7b as shown in Fig.

24, etc. A counter support-ring 7¢ is provided at the
surrounding portion of the support-shaft 7b. A notch 7d
is provided in a range in which the eﬁgagement bin 4b
moves due to the sliding action of the drug carrier 4.

The base 7 is provided further with an
attachment portionl 7e for the press ﬁember 9. The

attachment portion 7e is provided with a spring support-

shaft 7¢ 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
engégement aperture 9b., As shown in Fig. 27 (b), the
press member 9 is spring-forced upwardly by engaging the
engagement aperture 9 of the press member.9 with the fix
pin 7h of the base 7, and engaging the engagement
projection 9a lof the press member 9 with the spring
support~shaft 7g of the base 7 through which the press
spring (coil spring) 10 is inserted. A pivot pin 7i is
formed in the vicinity of the attachment portion 7e of the
press member 9. |

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

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

10p
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disk with cam 8é is rotatably supported by the counter
support—éhaft b of the base 7, and is fitted into the
wheel with cam 8b, and is also supported by means of the
counter support ring 7ec.

S , 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 dispiayed 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 1b as shown
in Fig. 31. Thereafter, the connector 5 is attachedrto
the lower housing 1lb 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 5¢ of the
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operation member 5. The springﬁlatch projection 1q of the
lower-side housing 1b is inserted through the insértion
slot 5d of the connector 5. One end of the operation
spring 51 inserts ﬁhrough the spring attachment shaft 5f
5 of the connector 5, and the other end thereof is latched.
at the spring-latch projection 1q of the lower-side
housiﬁg 1b.

Subsequently, as shown in Fig. 33, the base 7 is
mounted on the base receiver 1lr of the lower-side housiﬁg
10 1b and the position of the base 7 is then determined by
engaging the engagement aperture 7a of the base 7 with the
engagement projection 1s of the lower-side housing 1b.
Thereafter, the press member 9 is installed on the base 7
and the drug carrier 4 is then mounted on the base 7 and
15 the press member 9 as described above. During this
précess, 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 1g of the lower-side housing

25 lb as described above.
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- Subsequently, the position of the counter 8 is
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
5 the aperture for pivoting 4a of the drug carrier 4 through
the pivot pin 7i of the base 7 in suchAa way that the drug
carrier 4 is slidably supported as shown in Fig. 23.
The position of the supply member 3 is
determined by means of the positioning unit formed inside
10 of the upper~side housing la by joining the upper-side
housing la to the lower-side housing 1b. BAnd then, the
pinching projection 1g of the upper-side housing 1la
engages with the engagement groove 2e of the mouthpiece 2.
Then, the cover 2b engages with the body 2a of the
15 mouthpiece 2.
As shown in Fig. 33, the operation member 5A
covers the rear portion of the housing body 1, and the
B engagement projection 1A engages with the -engagement
aperture 5h of the attachment portion Sg'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 is positioned at a drug

loading position where the measuring recess 4c of the drug

25 carrier 4 aligns with the drug discharge aperture 3b of
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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 1c 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 receés 4¢c 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  1line. |
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 12 from_ﬁhe alr-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 ié re~-pressed to rbe
returned to the original position with holding the hosing
12, and thus the drug carrier 4 swings back to return to

10 the drug loading position under the drug discharge 35 of
the supply member 3.

As shown in Fig. 35 {b), a window 1j through
which the display of the counter 8 can be read out is
covered by the operation member 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 (ﬁhen 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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e end of the operation member 5A via a seal member 1lc.

The powder inhalator is discarded when the

powdered drug within the hopper 3a is completely exhausted.

S The moisture-proofness of the powder inhalator

can also be improved by configuring the inside of the

powder inhalator in such arway as to insert a tablet-like
drying agent.

The cap—shaped operétion member 5A and the

10 protecting cap 1c 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 1lc.

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 é 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
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provided with a housing 1A having a housing body 1 and a
mouthpiece 2, a protecting cap 1c, a supply member 3 for
containing powdered drug for a large number of doses, a
drug carriet 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 5A 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 is located around the hopper 3a so
that the dose numbers are counted by rotating the counter

8 around the hopper 3. As describéd 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 1lv for
opening/closing a 1lid 3d is provided at a locatign
corresponding to the 1lid 3d of the hopper 3a of the

20 housing 1A. Thus, the lid 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
configuratibn S0 thaﬁ the counter 8 is located around the
hopper 3a.

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

5 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. BAn external rib 3i is provided at

the hopper 3a to determine the position of the counter 8.

Accordingly, the base 7 needs not to be provided with

10 neither the cover 3e for determining the position of the
counter 8 nor the counter support-shaft 7b.

The powder inhalator is assembled as follows.
The counter 8 is placed on the base 7. In this state; the
counter 8 is located around the large diameter aperture 77

15 of the base 7. Subsequenﬁly, the hopper 3a is fitted into
the large diameter aperture 7§ of the base 7 and the
counter 8 is then pressed from above with the extepnal rib

! 3i of the hopper 3a.

As shown in Fig. 40, the ratchet 4d for iotating

20 the counter 8 is formed at the connector 5. The ratchet -
4d is reciprocated in a straight line with the operation

~of the operation member 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

25 the counter 8 can be read out. Air intakes 1i are
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' 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 movés
toward the drug inhalation channel, the powdered drug
flows along the aperture wall of the drug discharge
aperture, whereby‘ the powdered drug cén 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 measuriné recess moves between
the drug discharge aperture of the supply member and the
air-intake channel.

The stroke of the measuring recess can bé made
shorter than the stroke of the operation member of the

25 drug carrier by positioning the measuring recess between
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thc—; center of the pivotal movement of the drug éarrier and
the point at which the operation member erigages the drug
-carrier. Therefore, the amount of static electricity-that
is accumulated c;?m be reduced, which prevents the

5 gquantitative accuﬁacy and pafticle—containing ratio from
being lowered. | |

When the operatidn member is configured with a
'pushbutton_ and the measuring recess is designed to move
from the drug 1loading position to the drug dispersion

10 position by pressing the operation member, the operation
member does not need to move the distance that is iequired
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 fo the supply mefnber,

20 the drug cérrier 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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powder inhalator (operation member) as a moisture-proof
case. This is possible because the powder inhalator of
15 the present invéntion 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 conﬁecfor inserted iﬁto the aperture 1is used to connect
the operation member to the drug carrier in such‘ a way
that the rear end of the protecting cap and the front end
of the operation member join together to envelope the.

whole housing when the protecting cap is pressed onto the

25 housing. As a result, it is not necessary to insert the
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Also, the external air inflow path that
extends into the housing is lehgthened because fhere is a
5 gap formed between the operation member and the housing.
| Therefore it is difficult for externai air to flow into
the housing even when the protecting cap is removed from
the housing, which prevents a lowering of the moisture-
proof effect, |

10 When the protecting cap is attached to the
housing, the operation member cannot be pressed while
‘holding the housing. Thus, the operation member is locked
by the protecting cap, which c¢an prevent erroneous
operation.

15 : Moreover, the moisture-proof effect can be
further imprbved under use when a baffle for preventing
air from flowing into the gép is formed between the
housing énd 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 6r 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 having a mouthpiece in its front portion;

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

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

a protecting cap which detachably fits onto the housing
from the front side of the housing; and

an operation member which operates the drug carrier by
moving back and forth, and which ig 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 joins at the rear end thereof with the front end of the
operation member fto envelope the housing when covering the

housing with the protecting cap.

2. The powder inhalator according to claim 1, wherein a
baffle is provided so as to prevent air flowing into a gap

formed between the housing and the operation member.

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

member are joined to each other via the seal member.




