16 AUG 2005 -1- SPECI FI CATI ON POADER | N\HALATOR TECHNI CAL FI ELD The
present invention relates to a powder 5 inhalator for supplying p&nd&teds
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 powdered pharnmaceutical. 10 drug for a | arge nunber of

doses, a drug carrier with a neasuring recess having a volune equivalent to
one dose and an operation nenber for operating the drug carrier. To inhale
a powdered drug, the drug is |oaded intg_the measuring recess fromthe
drug di scharge aperture 15 of the supply nenber, and the drug carrier is
then slid away fromthe supply ne he nmeasuring recess in a
straight line. During this nnveneﬂ?ﬁﬁ?%gI%%¥ e&ed drug |l oaded into the
nmeasuring recess is scraped by ongygfge 1§ g g20 drug discharge aperture
by the sliding action of the drug carrler an a predeterm ned quantity of
t he powdered drug is conveyed |ntpE@@ﬁI¢ﬁﬂafﬁg1§n channel (Japanese Patent

Publ i cati on No. 2000- 501013) Such a canfiguratTton results in the follow ng
25 two probl ens. A The present invention relates to a powder

5 inhalator for supplying powdered pharmaceutical drug for a

large number of doses.

BACKGROUND OF THE INVENTION

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

25 two problems.




16 AUG 2005 -2- First, when the powdered drug is scraped, a neasuring
recess 100 noves in a straight line as shown by the arrowin Fig %M@A%mﬁ
result, the powdered drug accunulates in the illustrated shaded-;rea near
t he edge 5 of a drug discharge aperture 101. As a result, the powdered
drug becones cl ogged between the supply. mnenber of the pomdered drug and
the drug carrier, which reduces the ability to neasure the powdered drug
and lowers the operating performance of the drug carrier. 10 Secondly,
static electricity is generated due to %{lctlon when the drug carrier
slides, and thus the powdered drug adher'es to the inside of the powder

inhalator Consequent | y; L pe tlve ﬁﬁcurgcy and Eartlcle cont ai ni ng
ratio of the powdered drug fs owere SHd%r &8I efcTREEDe 2ol ved

by shorteni nﬂeagbﬁlﬁ%%eegé 556, Hi%gagr Ilgg al 83888 g%‘%céﬁ%?ﬁg ; %&Samgjﬁt of

static electricity wever, It is ficuft 365

t at | t£h t d t | at
static el ectthei tarricw the @Q@We gescrifed,; qanyen Ire Spggﬁggggﬁn@% % or

due to its configuration, 20 descri bed bel ow. Iy,

conventlonalacpamdbateﬁhahaﬁﬂﬁalﬁlpﬁﬁﬁféﬁﬁ&ﬁkﬁéﬂééﬁﬁr@épﬁQ&fCEh@gé%%Q also
serves as the operation nenber and that the neasuring recess noves

di st ance Sequd¥al@ntdrug t Hésshaelke odpdieurdraiact i ngscap iAepiper tt@ieexpose :
the nout hpi ece. Thus, 25 the neasuring recess needs to nove the 'di st'ance
that is powdered drug becomes clogged between the supply member of
the powdered drug and the drug carrier, which reduces the
ability to measure the powdered drug and lowers the
operating performance of the drﬁg carrier.

10 Sécondly, static electricity is generated due to
friction when the drug carrier slides, and thus the
pbwdered drﬁg adheres to the inside of the powder
inhalator. Consequently, the quantitative acduracy 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 powder inhalator due to its configuration, as

20 described below. More specifically, the conventional
powder inhalator is configured so that a protecting cap
also serves as the operation member and that the measuring
recess moves by a distance equivalent to the stroke of the
protecting cap in order to expose the mouthpiece. Thus,

25 the measuring recess needs to move the distance that is




16 AUG 2005 -3- required to renove the protecting cap fron1the4nDuthpig6e2W%
of the powder inhalator. Moreover, the operation nenber is requiréh%tBU v
nove by a certain distance so as to give the user an 5 appropriate feeling
of operating the operation nenber even .when a separate operation nenber is
provi ded for operating the drug carrier. Mre specifically, the powder

i nhal at or - shoul d be configured so as to indicate to the user that the
powder inhalator is ready for inhalation through a 10 recogni zable
operation feeling fromthe operation nqugj because he/ she, cannot visually
confirmthat the nmeasuring recess has noved into an inhalation channel to

th ) [ f [ lLation. As d i bed ab L
G ol t Lo eaduee 19 thaokenihe BE ARy, PR e MRS e

i nhal at or byfnpyéngo&@@ropggg#éggkpenber only a short distance due to its
configuration. The conventional powder inhalator is configured so that the

drug carrier is operatesrdyvdhe @BRr alpofst 20h nﬁgﬁﬁéfhgils‘:o%%i}_g‘g Rowder ed

drug | oaded into the neasuring recess toward t he nou ece apanese

Published Appvécaly oa Nerti(ild98) s€3dd89%)so THe QNVENLEONG. PQULET 4y
i nhal ator contains the supply nenber, the drug carrier, n§ ot her menbers
in a 25ShowppropiThetepteal imn ORMHesrf Dig udes dpomths aRedH @ven
when a separate operation member is provided for operating
the drug carrier. More specifically, the powder inhalator
should be configured sb as to indicate to thé user that
the powder ‘inhalator is ready for inhalation through a
10 recognizable operation feeling from the operation member
because he/she cannot visually confirm that the measuring
recess has moved into an inhalation channel to prepare the
powder inhalator for inhalation.
As described above, it is difficult to reduce
15 the amount of friction in a conventional powder inhalator
by moving the operation member only a short distance due
to its configuration.
The conventional powder inhalator is configured
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



16 AUG 2005 -4- of the housing to the outside to allow the user to .
manual | y operate the operation menber. Therefore, a gap is creat¢d ReHweadb
t he operation nenber and the aperture, and thus, the pharmaceutical drug
becones noi stened due to 5 external air flowing fromthe created gap. The
pharmaceutical drug can be protected against humdity by carrying the
powder inhalator in a noisture- proof case, but this creates a need for the
user to renmove- the powder inhalator fromthe noisture-proof case for 10
every use. Thus, a considerable amunt of, tinme is 15 required for the user
to inhale the powdered drug. Moreover, portability is |owered by

containing t o1}V o [C] A ator Ln_.a noisture-proof case that is
necessarily [arger t Oéfr?rlt e r5§V\/d{é$ei n %ﬁ‘%%cg?. tpF’ne’:'l&r18§’en’tﬂ“‘i°’ nVEIRS off°has
been achi eveaghhia Vi Wor @b 51 Be raR0oVEs I 1 | e and provides a
powder i nhal at or ﬁﬁigﬁ cg%QpF%%eﬁ%)%ﬁe &ﬁﬁﬁ%@ééﬁ?USEP?BﬁEOE%COﬁiH&p

cl ogged bet weenctogr SHPRLYwEEADEL ARG LA sdr U Lriers d fur r. can
reduce the amount of 20 elgctrostgtigecﬁgﬁgé gf?%%ﬁtasdoFﬁgnﬁﬁbI%%%eétroke

of the operatd othuenbetic pibatddioicd DNedalP HddisndY R8N drAE M OR
provi des a powder inhalator that has a high noisture-proof effect wthout
enpl oyi n§ a separmdl adat sfigwioof £as€.the created gap. :
| The pharmaceutical drug can be protected against
humidity by carrying the powder inhalator in a moisture-
proof case, but this creates a need for the user to remove
the powder inhalator from the moistu;e—proof case for

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

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




16 AUG 2005 -5- DI SCLOSURE OF THE | NVENTI ON According to one aspect of the
present invention, a powder inhalator conprises: a housing; a suppgYAUG 2005
menber for holding a powdered drug for a | arge nunber of doses 5 and

having a drug di scharge aperture at its bottom surface; a drug carrier, to
whi ch the powdered drug is supplied fromthe drug di scharge aperture of

the supply nmenber, and having on its upper surface a measuring recess

that has a vol une equival ent to one dose of the drug; and 10 an operation
menber di sposed 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 theppowdgk dR%g aded. i the neasuring recess
fromthe position of the drug Sﬁ@fﬁgggé%lghgpg b @&Qg an air inhalation

channel . In the powdegccdrdahats , carryi i unported pivotably
in the housing so that the rr%a%r?é%e? céél%:s cfrfbvﬂe}‘géiélfeassecrﬁ?cﬁﬂvaﬁntp%ner by
pi voting theadpugdear intalakbri ©dMRfiaLd regsyring  r is 20
| ocated at a position between the gg%%§$@of§?ﬁ%u%?§%ia? %%gggﬁe%%gggﬂfhe
drug carrierfandhohéipgi pt mdwddiexh dbheg @per al i iy MhghpeRJages g drug
carrier. It is preferred that the operation nmenber 1s a pushbutton and the
operati of meder havinessed doigrovki ddiemr@s maastiiRg r8cessd N g air
i nhal ati on channel . : : -

surface; a drug carrier, to which the powdered drug is

'supplied from the drug discharge aperture of the supply
member, and having on its upper surface a measuring recess
that has a volume equivalent to one dose of the drug; and

10 an operation member disposed so as to move freely back and
forth, and operate the drug carrier. The drug carrier
moves in contact with the bottom surface of the supply
member to carry the powdered drug loaded into the
measuring recess from the position of the drug discharge

15 aperture to an air inhalétion 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 1s preferred that the measuring recess 1is

20  located at a position between the center of the pivotal
movement of the drug carrier and the point at which the
operation member engages the drug carrier.

It is preferred that the operation member is a
pushbutton and the operation member is pressed to move the

25 measuring recess into the air inhalation channel.



16 AUG 2003 -6- It is preferred that conductivity is inparted to the supply -
menber, the drug carrier and the operation .nenber. It is preferrea Braldc 2005
the neasuring recess is a 5 spherical concave shape and provided with a
bottom According to another aspect of the present invention, a powder

i nhal ator conprises: a housing having a nouthpiece in its front portion; a
supply nmenber containing powdered drug for a | arge nunber of doses; a 10
drug carrier which noves back and forth between the supply nenber and the
mout hpi ece to convey a dose of the pomdg&gﬁ drug fromthe supply nenber
toward the nout hpiece; a protecting cap which detachably fits onto the

hous| ng [rom Lhe I onkesiie ol cLMe LR AN ah Sper Al G0, e, 10

whi ch operates the drug car y noving b

shaped |ike gh&apugp1ds hemSQ¥er dfe RQUSI N m the, rear side qf the
housing. In the po e?ﬁ i nhal'afor, an gggni%%r%%groﬁﬁ}at?o iP iFed at
the rear siglemioérthe housing and a connector is inserted into 20 the

opening to connect the operation nember to the drug carrier; and the
protecting cap joins attthe peateerdd &ﬂﬁﬂﬁQﬁu¥‘ﬁ@aé@?iﬁ?ﬁ?éﬁégg_9@ the
e

operation nenber to envel ope the housing wheh covering ousing wth
the protect$plgechpal 25ontaves ghaderamtl ghati dedafflie 4 S ded so as

According to ‘another aspect of the present

invention, a powder inhalétor comprises: a housing having

a mouthpiece in its front pdrtion; a supply member

cqntaining 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 housing; and an 6peration'member

15 which operates the drug carrief 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 perecting cap Jjoins at the rear end

thereof with the front end of the operation member  to

envelope the housing when covering the housing with the
protecting cap.

25 It is preferred that a baffle is provided so as



-7- to prevent air flowng into a gap forned between the housing a!néiaé!hre -
operation nenber. It is preferred that a seal nenber is attached ub 2005
| east one of the front end of the operation nenber 5 or the rear end of

the protecting cap, and the protecting cap and the operation nenber are
joined to each other via the seal nmenber. BRI EF DESCRI PTI ON OF THE -

DRAW NGS Figure 1 is a perspective viewillustrating a 10 powder inhal ator
according to Enbodinent 1 of the present invention. Figure 2 is an

el evational cross sectional view illustrating the powder inhalator. Figure

3 is a side elevation viewillustrating 15 an expl oded view of the powder

~inhalator. Frguns-dbdr f’iaPL!rangi’ ;Hyéél lsystyati h%o%{) gb?h‘gg?lgo i N9 of

t he powder inhalator. Figure pl'an vi éw B usta - S|de

housi ng of theupOMEesnd MR adok ra 20 igRH, is a plan V|em1|llustrat|ng a
| ock nenber of the powder inhalator. Figure 7 is a plan vi eW|IIustrat|ng

an operation nenber oftthe pewderreahal@iors ELgyr feBoks 8 Plan
illustrating a base of 25 tﬁg powder |nhalé%or 16 ﬁUGF gg AN

to at least one of the front end of the operation member

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

the seal menmber.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Figure 8 is a plan view illustrating a base of

25 the powder inhalator.




-8- Figure 9 (a) is a plan view illustrating a drug carrier of the powder
inhalator. Figure 9 (b) is a side elevation view illustrating thé?@r&és 2005
carrier of the powder inhalator. 5 Figure 10 (a) is a plan view of a press
menber of the powder inhalator. Figure 10 (b) is a cross sectional view
illustrating a state where the press nenber is attached to the base. 10
Figure 11 is a plan view illustrating a counter of the powder inhal ator.
Figure 12 (a) is a plan view of a supply nmenber of the powder i nhal ator.
Figure 12 (b) is a bottomview of the supply 15 nenber of the powder
inhalator. Figure 13 (a) is a plan view illustrating a nouthpiece of the

powder inhal ator. Figuge (B) (I si.d eyation i ew of .the ut hpi ece
of the powder inhalator.g%%eF?g&?Z %i ?s%%%%|§ﬁ§ﬁe%§%9%gﬁﬁﬁ%ﬁﬁ ﬁb & age

of assenbliogriherpendene i phdddt ofnhddHW.e 15 is a plan view illustrating
a stage of assenbling the powder Inhalator. Figure 16 is a plan view

illustrating a stage ofigZbeasgenmb(hng tike powdey;ddhakbabgLeidf AUG Z005
- illustrating the drug carrier of the powder inhalatér.
5 Figure 10 (af is a plan view of a press member
of the powder inhalator.

Figure 10 (b) 1is a cross sectional view
illustrating a state where the press member is attached to
the base.

10 Figure 11 is a plan view illustrating a counter

‘of the powder inhalator.

Figure 12 (a) is a plan view of a supply member

of the powder inhalator.

Figure 12 (b) is a bottom view of the supply
15 member of the pdwder inhalator.
Figure 13 (a} is a plan view illustrating a
mouthpiece of the powder inhalator.
v Figure 13 (b) is a side elevation view of the
mouthpiece of the powder inhalator.
20 : Figure 14 is a plan view illustrating a stage of
- assembling the powder inhalator.
Figure 15 is a plan view illustrating a stage of
-assembling the powder inhalator.
Figure 16 is a plan view illustrating a stage of

25 assembling the powder inhalator.



-9- Figure 17 is a plan viewillustrating a stage of assenbling the powder
inhalator. Figure 18 is a plan viewillustrating a stage of assenblf Agst Reps
powder inhalator. 5 Figure 19 is a plan view illustrating an operation of '
the drug carrier of the powder inhalator. Figure 20 is a plan view
illustrating a | ock operation of the operation nenber of the powder

inhalator. Figure 21 is a view schematically illustrating a 10 scraping
operation of the powdered drug by the powder inhalator. Figure 22 is a
perspective view illustrating a powder _i9r1hal ator according to Enbodi nent 2

of the present invention. 15 Figure 23 i's an el evational cross sectional

view illustrating the rq4 | at Fi e 24 1.5 a .plan view :
F%?Mg% ]f%nﬂ’a S o n‘h%%étlolrf.hﬁltra D5 iStaegeplann Vi ew

illustrating a connect e powde igure S

illustratingagsbaseing +rO é&ﬁdwvﬂﬁ{a jhagl ator. Figure 26 (a) is a plan

view illustrating a drug carrier .of the powder inhalator. Figure 26 (b) is
a side el evation view Fid:ﬂ'li:'éti@tié'gatﬂt@argrxkl&ﬁair]fiﬁtﬁtfr%ao e of 0s
er

inhalator. 25 Figure 27 (a) is a plan view of a press ne
assembling the powder inhalator.
5 Figure 19 is a plan view illustrating an
operation of the drug carrier of the powder inhalator.
Figure 20 is a plan view illustrating a 1lock
operation of the operation member of the powder inhalator.
Figure 21 is a view schematically illustrating a
10  scraping operation of the powdered drug by the powder
inhalator. | |
Figure 22 is a perspective view illustrating a
powder inhalator according to Embodiment 2 of the present
invention.
15 Figure 23 1s an elevational cross sectional view
illustrating the powder inhalator.
Figure 24 is a plan view dillustrating a
connector of the powder inhalator.
Figure 25 is a plan view illustrating a base of
20 the powder inhalator.
Figure 26 (a) is a plan view illustrating a drug
carrier of the powder inhalator.
Figure 26 {b) is a side elevation view
illustrating the drug carrier of the powder inhalator.

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




-10 of the powder inhalator. Figure 27 (b) is a cross sectional view -
illustrating a state where the press menber is attached to the basé. AU 2003
Figure 28 is a plan viewillustrating a counter of the powder inhalator.
Figure 29 (a) is a plan view of a supply nmenber .of the powder inhalator.
Figure 29 (b) is a bottomview of the supply 10 nenber of the powder

inhalator. Figure 30-(a) is a plan viewillustrating a nouthpiece of the
powder inhalator. Figure 30 (b) is-a side elevation view of the nouthpiece
of the powder inhalator. is Figure 31 is;@a plan viewillustrating a stage

. of assenbling t he pomder inhalator. Figure 32 is a plan view illustrating .

a stage of Q Hﬁﬂﬂﬁf nhal ator. Figure 33 is a plan view
|IIustrat|ng a sta&hﬂg? asseﬁﬁ%lng t he powder inhalator. Figure 34 is
an el evational cross s dggal yle yi I lystrati L.ghal ati.on o erati on of
the powder inhalator. F gure 35 (g% is géplgn g?%w |II%§ g theY

powder i nhal 21 Disbetore Wpes adi & dmere Férgé”ﬁré’s% R alSO'aa&aVAheéM to
illustrating the 18 A

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 member
©of the powder inhalator.

Figure 29 (b) is a bottom view of the supply
10 member of the powder inhalator.
Figure 30 (a) is a plan view illustrating a
mouthpiece of the powder inhalator.

Figure 30 (b) is a side elevation view of the

mouthpiece of the powder inhalator.

15 Figure 31 is a plan view illustrating a stage of

assembling the powder inhalator.
Figure 32 is a plan view illustrating a stage of
assembling the powder inhalator.
Figure 33 is a plan view illustrating a stage of
20 assembling the powder inhalator.
Figure 34 is an elevational cross sectional view
~illustrating inhalation operation of the powder inhalator.
Figure 35 (a) is a plan view illustrating the
powder inhalator before operating.

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



-11- powder inhalator after operating. Figure 36 (a) is a horizontal cross
sectional viewillustrating the powder inhalator before operatin@.5 AHSOGHE,
36 (b) is a horizontal cross sectional 5 view illustrating the powder
i nhal ator after operating. Figure 37 is a plan viewillustrating a | ock
operation of the operation nenber of the powder inhalator. Figure 38 is an
el evational cross sectional viewillustrating a powder inhal ator according
to Enbodi ment 3 10 of the present invention. Figure 39 is a plan view
illustrating the position relation anong, a counter, a hopper and a
connector of the powder inhalator. Figure 40 is a side elevation view
illustratin ifion relation hetween a counter and a ratchet of

t he powder ?%%‘é?%%g%lpﬁég%ég te(ra)olzl’esr‘-"a l[ﬂga‘n view illustrating the powder
i nhal at or before operag Figurg 41, (b) i . n view.illustrating the
20 powder i nhal at or afte(?g%%erbgtiﬁd. |g)t?r eI§o %%s ,aa%/i gﬁogéhésr%%lcoﬁ
i |1 ustratiNgyBew SCIARMEL DY AtHOTAfad:h | e daquder
i nhal at or. BEST MODE FOR %YI NGrpCUI' TH%WI%H@Q%%t%%i nafter,

the enbodi nents of therpresenBel6AUG 2085 norizontal cross sectional

5 view illustrating the powder inhalator after operating.
Figure 37 is a plan view illustréting a lock
‘operation of the operation member of the powder inhalator.
Figure 38 is an elevational cross sectional view
illustrating a powder inhalator according to Embodiment 3
10 of the present invention.
Figuré 39 is a plan wview illustrating the
position relation among a counter, a hopper and a
connector of the powder inhalator.
Figure 40 is a side elevation view illustrating
15 the position relation between a counter and a ratchet of
the powder inhalator. |
Figure 41 (a) is a plan view illustrating the
powder inhalator before opefating.
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 tﬁe powder
inhalator.

BEST MODE FOR CARRYING OUT THE PRESENT INVENTION

25 Hereinafter, the embodiments of the present



-12- invention will be described with reference to draw ngs. Enbodlnent

Fig. 1 is a perspective view of a powder inhalator. Fig. 2 is a ct 6s8UB ?Wﬁ
sectional view of the powder 5 inhalator. Fig. 3 is a side elevation view
of an expl oded powder inhalator. As shown in Figs. 1 through 3, the powder
inhal ator is provided with a housing 1A, a nouthpiece 2 for active’

i nhal ati on of powdered drugs, a .supply nenber 3 for containing powdered
drug for a large 10 nunber of doses, a drug carrier 4 for carrying a dose

of the powdered drug, an operation nenbﬁ 5 (pushbutton) for operating

the drug carrier 4, a |l ock member 6 for Tocking the operatlon menber 5, a

base 7 and a i t.h of d 15 The housi ng
1A is prOV|déﬁgﬁﬁ%ﬁégﬁw%?ie?gs?Q ég%é%ﬁn%é} ”qui FFade&Shg | b and

a protectingeeBddihEnt The upper-side housing |la and the | ower - si de housi ng
I'b are joined t6 each orther by a latch hook Id and a latch groove | e shown

in Fig. 3 in a snap-ingsgyler Tne qiugpggépgggi$g 4,6ah sl dey |bed

| ater, and thus, the housing 1A has breadth so as to en ure a gap
for slidi nglmh@laiitmlg CaFid.er2 4s As Sy ddetiicdml 4:a0d &b & ?Wnt
o

portion if for-the nouthpiece 2 is provided at each tip portio 25 the

upper - si §e hbubahatén. arfig.hed liower -sidte dlsvaA ikh AMGWRAI5 an exploded
powder inhalator. As shown 1in Figs. 1 through 3, the
powder inhalator is provided with a housing 1A, a
mouthpiece 2 for active inhalation of powdered drugs, a
supply member 3 for containing powdered drug for a large

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

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

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

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

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



-13- pinching projection I g for pinching the nouthpiece 2 is provided at
the attachnment portion If. A containing portion Ih for the opera ignﬁ\UG 2065
menber 5 is fornmed at each end of the upper-side housing la and t'h

| ower-side 5 housing Ib. An air intake |i shaped in a |ong, horizontal
slot is provided in the vicinity of the attachnent portion |If for the
nmout hpi ece 2 of the upper-side housing la. A window !l is provided at a

| ocation corresponding to the attachnment |ocation for a counter 8, through
which the 10 counter 8 can be read out..As shown in Fig. 5, the inside of
the |l ower-side housing Ib is provided &ﬁth the foll owi ng nenbers: a

| i near proj i k . i.de.shaft | mwhich guide an operation, nenber

5. a cont ai %ﬁ%gcq)lgrrﬁ%t %djseﬁcr%t)aunnd%% yTa B! BctPOnTPHERBLSESNt%i BF ng t he

| ock nmenber 6, gvoL+ shaft 0 | ock . menber .6 prqvided within the
cont ai ni ng Shf?af%? aggpr?ﬁ%-f% éﬁﬁg%%ﬁéc%PSElPa; ;fbaseg r 6RRFSEPIRY: and

an engagenegbr@ﬁ@heqnjOﬂofsthgh%g%?%%Q%heqﬁﬂﬁx%i $09giq¥&%% |%H? %%% 2a

and 20 a cover 2b. A drug inhal channe or ~di'sper

powder ed dr egd soffor 8Bé | Gppde-H0dY FoufhFngagennnt tﬂ&ooﬁgwgf—é gl or med

at an outer peripheral portion of the body 2a. An air-intake aperture 2f
i s providedhatustihg lbovern28ir25nTiRe SUPPENapBADER 3 18ng! OMbEedoMELD @

hopper 3a 16 AUG 2005 :
| slot is provided in the vicinity of the attachment portion
1f for the mouthpiece 2 of the upper-side housing la. A
window 1j is provided at a location cor;esponding to the
attachment location for a counter 8, through which the
10 counter 8 can be read out.

As shown in Fig. 5, the inside of the lower-side
housing 1b is provided with the following' members: a
linear projection 1k and a guide shaft 1m which guide an
operation member 5; a containing unit 1u surrounded by a
15 projection 1n for containing the lock member 6; a pivot
shaft 1lp of the lock member 6 provided within the:
containing unit 1lu; a spring-latch projection lg; 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 2¢ for dispersing
the powdered drug is formed in the body 2a. An engagement
groove Ze is formed at an outer.peripheral portion of the
body 2a. An air-intake aperture 2f is provided at tﬁe

cover 2b.

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



-14- which

contains the powdered drugs for about 200 doses. A dr

@ 5
di scharge aperture 3b is provided at the bottomend of the hoppe UB&
at the upper-end side of the hopper 3a of the supply nenber 3
is closed by means of 5 a lid 3d for protecting the powdered drug agai nst

aperture 3c

hum dity.
t he hopper

An air-intake grove 32 is forned at the outer wall surface
3a. The supply nenber 3 is further provided wth a throug

Ubpalos

of
h hol e

. 3f and a cover 3e having a positioning pin 3h for positioning a counter 8.

I n addition
correspondi
sliding par
t he surroun
which wi ||l

the bottom

thereto, 10 a thick-wall pqr%_Bg is formed at regions
ng to the periphery of the &Tug di scharge aperture 3b and
carrie o.as to_reduce an

f . 4
g et MR L Beded il roE ShSvho2af L oesrr | of

NG por g e |
T TR A S Y oAb B B i e TR oend

arranged t 0 off @BlePl i3 papgl Eﬁler’caréh§ch8pskﬂg. &éﬁzég%ghgogﬁrﬁgsgg

. against elasticity of "an operation spring
operation nmemeehoppes BEOVFd@HhWshiBpd yOHaBep! 3t §55816

with a latc

col sprin

HChy Vj
hing slot 5b and a guiding™ slot 5c of the %@ugﬂ a@??gg gg

a

a contacting

4,
nly
is

ed
and an

i nsertioh skotlifd 3dt foeughrotkiceing $hel powkatel BEALCaLL9AstInghibbey! over -
side housing Ib is inserted. The bottom surface of the ™25 guide plate 5a is

further prodindedwiinhake emgagedentspiferhedAUE 2885cuter wall surface

10
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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 pésitioning a counter 8. In addition thereto,
a thick-wall part 3g is formed at regions corresponding to
the periphery of the drug discharge aperture 3b and a
sliding part 4e of thé drug carrier 4 so as to reduce an
area contacting the surrounding portion of a measuring
recess 4c of the drug carrier 4, which will be described
later. Thué, the drug carrier 4 contacts only the bottom
surface of the thick-wall part 3g.

The operation member 5 is arranged to

reciprocate in parallel to the housing 1A and is pressed

against elasticity of an operation spring (coil spring) 51.

The operation member 5 is provided with a guide plate b5a
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. The bottom surface of the

guide plate 5a is further provided with an engagement pin



_15- 5e. A spfing attachnment shaft 5f for attaching an operation s riqg
is provided protruding fromthe operation nmember 5. The |ock mente8 AUG s?05

provi ded w
portion 6e,

| b. The 10
wthin the

the | ock menmber 6 in such a way that t

th a guide 5 groove 6a, a first switch portion 6b, a second
switch portion 6c¢c, an upper engagenent portion 6d, a | ower engagenent-
an aperture for pivoting 6f and an elastic arm 6g. The | ock
menber 6 is contained in the containing unit lu of the | ower-side housing
aperture for pivoting 6f receives the pivot shaft Ip forned

containing unit lu. The opegﬁéion menber 5 i s positioned over

engagenent pin 5e of the

51

ti [ IS ls t into th i 6 the | Kk nb
0 18 The ORSrati gh O | G ARG 6 WA bel QbCEr | BRHACORRA (R

[ . | d o fi LR, Lh in_5e of
Che operati ok oresser” BPFEREo8Y, fast PEEVLLRR, REFERERED Fraf (HES) ouer

the operati

engagenment ppekrheNoRembhfaYgh the gui de groove 6a of the 20 | ock member 6

on nenber reaches the fi S

(Fig. 20 (a) ) . During this novenent, the |ock nenber 6 slides agai nst

the elasticity of therpkastéckx Mdmf FEhefgafigsyiddie qResat Eon%gf
is rel éased, and thus the engagenent pin 5e of the operation nehber 5

engages 5i t broheeupier enghgesentswiddh OpoBEidy MBANS ofsc2on@l ashiiekty of

t he operati

10
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on spring 51, whereby the 16 AUG 2005 _
portion 6c, an upper engagement portion 6d, a lower

engagement portion 6e, an aperture for pivoting 6f and an
elastic arm 6g. The lock member 6 is contained in the
containing unit 1lu of the lower-side housing 1b. The
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.

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 portion 6b from the lower
engagement portion 6e through the guide groove 6a of the
lock member 6 (Fig. 20 (a)). During this movement, the
lock member 6 slides against the elasticity of the elastic
arm 6g. Thereafter, the operation member 5 is released,
and thus the engagement pin 5e of the operation member 5§
engages with the upper engagement portion 6d by means of

elasticity of the operation spring 51, whereby the

g@er 5



operation nenber 5 is pressed to be | ocked. Subsequently, when the

operation nmenber 5 is re-pressed, the engagenent pin Se is releasell § Rof® 2005
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 nmenber 5 is released, 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_&%mthe original position (Fig. 20
(a)). The whol e operation of the powder “i'rnhalator will be described |ater.

The d ' 4 i i.ded.w th ft [ 4a at th f,

and a 1ot cnopeReioh nBREEE 18 a8 P eBrBd o o8 RS e ronn YRS RO A
ingle-d . [ 4 ' . Spherjcal h d

or ovi ded wi ThCR BOEt here hor st Sot S TR B Wi, SORRS TR

opening 4a ghd Bﬁeigakgmegggd4?roﬁh€hgrEgﬁefaéﬁﬁ?é?é§£?0é8#%¥§éi%%Q¥ided

with a ratchet 4d which 20 engages wth the cou e

same. The nBasHrbhJe186€88 #6sABYiRE fol-BEOYBNLHQ! &1,T0 c%’@ﬁr??,u_r{o ace of
the drug carrier 4 is partially raiSed to forman arc-shaped sl1ding

portion 5e raachi eNd ns@cqid@nswatcRn@oatd oof ewi ¢hi hezraieaéda'rgi.ng vet €CESS
4c is positioned. Thus, the sliding portion 4e 1 6 AUG 20915 -17-
_pressing force applied to the operation member 5 is
released, the engagement pin 5e moves to "the lower
engagement portion 6e through the guide groove 6a by means
of elasticity of the operation spring 51, and thus the
10 operation member 5 returns to the original position (Fig.
20 (a)). The whole operation of the powder inhalator will
be described later.
The drug carrier 4 is provided with a shaft
opening 4a at one end theréof, and a latch pin 4b ét the
15 other end thereof as shown in Fig. 9. A single-dose
measuring recess 4c having a spherical concave shape and
provided with a bottom is formed at a point midway between
the shaft opening 4a and the latch pin 4b. The drug
carrier 4 is further provided with a ratchet 4d which
20 engages with the counter 8 for rotating the same. The
measuring recess 4c may be a through hole.
The wupper surface of the drug carrier 4 1is
partially raised to form an arc-shaped sliding portion 4e
as view in a plan, at one end of which the measuring

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




al one of the drug carrier 4 contacts the bottom surface of the thick-wall
part 3g at the surrounding portion of the drug discharge aperturg §QA@¢ 210
the supply nmenber 3 even when the neasuring recess 4c noves in a circ a# 3
manner. 5 The drug carrier 4 is slidably supported by the pivot pin 7i of
the base 7 as described later. The drug carrier 4 engages with the
operation nmenber 5 by inserting the latch pin 4b of the drug carrier 4

into the latching slot Sb. 10 The sliding portion 4e of the drug carrier 4
el astically contacts the bottom surface.qf the thick-wall part 3g at the
surroundi ng portion of the drug discharge aperture 3b of the supply nmenber

- 3Db | asti n i zl ' rug,carriper, 4 rd by nmeans of a
3 by el ast L aabhe oenerg! kng KR SLUO.Catisr d upedly b nepne ofea |
drug di Scharg eadieial IDURAT 3 (ol EhE SRS R R RATBY S0 of e
powder ed dr ugugf rOMBdHE FRASHELRGrE €385 SoAC A t%&)ﬂ’r}ggm&ﬂﬁgfe% %y &P The
a

base 7 is provided with an engagenent aperture d -a count er

suppor t - shatheRbthd REHBLEEngSHRBEEL- HENFo¥Es | $n P4 0N Hgh A ﬁ%ﬁ%ﬁgvrounding
‘portion of the counter support-shaft 7b. A notch 7d is provided in a

range irbwhich the enghgedeny piatriermaves dig ddabihesugoslddivyg @edion of
the drug carrier 4. 16 AUG 2005 -18-
pivot pin 7i of the base 7 as described later. The drug
carrier 4 engages with the operation member 5 by inserting
the latch pin 4b of the drug carrier 4 into the latching
slot 5b.

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

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

20 The base 7 1s provided with an engagement
aperture 7a and a counter support-shaft 7b. A counter
support-ring 7c i1s 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.



The base 7 is provided further wwth an attachnent portion 7e for the p&ﬁfs
menber 9. The attachnent portion 7e is provided with a spring sup 0Bt AUG 2005
shaft 7g 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 nenber 9 is spring-forced upwardly by engagi ng the
engagenent aperture 9b of the press nenber 9 with the fix 10 pin 7h of the
base 7, and engagi ng the engagenent pggkgption 9a of the press nenber 9
with the spring support-shaft 7g of thé base 7 through which the press

spring (coil spring) is.inserted. ,Apivot pin.7i is . forned.in the
vicinity of the attac#r)rl%nt Bpao%reti oﬁ 7¢ %of ?ﬁ%vf‘i%dprgﬁthgﬁbermih A dunt er
- 8 having a ' ct : be. e oy. re specifically, the counter
8 is providggQg%Pﬁﬁﬁg dpégtgggingea g§%18§g$eg$% %%tfﬁamFﬂ% Hes df%?t

(and_a wheekreuthndneapdil PR IL T BobhBckeRs (il U tsp g NEufiLsk 1 L

cam 8a is rotatably supported by t ounter = suppor e base

7, and is fishaed 76t Babhag wheehgwhbhend ' 05SHPROLE £d
means of the coun?erasupgort ri%§b7060fn?§grgggg g? %hg ?a?% e%£§d7$g

activat ed bfheheotltiofi ngrf2Tcacti ahelphdies dab&AT s €5 Aréndacauseent he
di sk with cam 16 AUG 2005 5
a boss 9c having an engagement projection 9%a and an
engagement aperture 9b. As shown in Fig. 10 (b), the
press member 9 is spring-forced upwardly by engaging the
engagement aperture 9b of the press member 9 with the fix
10 pin 7h of the base 7, ana engaging the engagement
projection 9a of the press member 9 with the spring
'support—shaft Tg of the base 7 through which the press
sp;ing'(coil spring) 10 is inserted. A pivot pin 71 is
formed in the vicinity of the attachment portion 7e of the
15 press member 9.

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

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

The ratchet 4d 1is activated by the sliding

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



-19- 8a representing the ones digit to rotate increasing the count. The
wheel with cam 8b rotates increasing the count at the tine of 10tg gm
Thus, the dose nunber can be displayed until the wheel with cam 8 05
full count. It may be configured to | eak static electricity by inparting
conductivity to material of the supply nenber 3, the drug carrier 4 and
the operation nenber 5 by adding a conductive filler, such as carbon,.
thereto. The nenbers, to which conductivity is inparted, 10 are not
limted to the supply nenber 3, the drug carrier 4 and the operation
menber S. Fbreinafter, assenbling proce ges of the powder. |nhalator\MII
be descri beg || ck nenb i,s contajined_in the

cont ai ni ng unl t e%e glhgtvéef gnﬁe ngtcf brgg !taeslcprcl t‘?@ﬁl&@o@e

Thereafter,Cbﬁgtopef@ilﬁgb%% P%h5 .ﬁ'gﬁl%ﬁgs é%tfhérea wfr housing Ib to

be | ocated on the |oc ring pr ocess; de < t Im

of the |owat- girde tiausi 89 hBchS doasert agyjdt %ﬂé‘edggédhﬁ&bﬁk a’ B

t he operation nember 5. The spring-latch prdjectio omer-5|de

housing | b dssphsgetiednt NI OLBE {hHEel i HEEK LéQH %ogtéglﬁ)é #l1ey opafAtl on
menber 5. One end of the operation spring 51 inserts through the spring

attachnent shaft 5f ofttheyoper alondigmeederd,1ad she- 25 oidetrand ¢ her eof
is latched at the spring-latch 16 AUG 2005
~ by imparting conductivity to material of the supply member
3, the drug carrier 4 and the operation member 5 by adding
a conductive filler, such as carbon, theréto.
The members, to which conductivity is imparted,
10 are not limited to the supply member 3, the drug carrier 4
and the operation member 5,
Hereinafter, assembling processes of the pbwder
inhalator will be described.
Initially, the lock member 6 is contained in the
15 containing unit 1lu 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 1m of the
lower-side housing 1b is inserted into the guiding slot 5¢
20 "of the operation member 5. The spring-latch projection 1g
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 1latched at the spring-latch




-20- projection I q of the | ower-side housing | b. Subsequent

is mounted on the base receiver Ir of the |ower-side housing | b &rfdl Altte 20

ly, the base 7

position of the base 7 is then determ ned by engagi ng the 5 engagenent
“aperture 7a of the base 7 with the engagenent projection is of the
| ower-side housing Ib (Fig. 16). The press nenber 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_369 the pivot pin 7i of the base 7

are engaged
4 then inse
wher eby t he
17). The co
engagenent

proj ection

t he counter

wi th each other, and the engagenment pin 4b of the drug carrier

(Y -he | atching- sl ot _5Sb.of, the. operation nenber. 5,
b ragagg?big? gkeﬁggg%§w§%t%lg%ehigsb%gr %1 on nember 5 (F
unter 8 isgj on e e~7 .as riped ove,_ Th
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by
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e 3f of the supply nenber 3 and the aperture for pivoting 4a of

Sy&het Way

ug 25 carrier 4 is slidably supported (Fig. 18). 16 AUG 2
projection ls of the lower-side housing 1b (Fig. 16).

The press member 9 is installed on the base 7 as
described above, and thereafter the drug carrier 4 is
mounted on the base 7 and the press member 9. Durin§ this
process, the aperture for pivoting 4a of the drug carrier
4 and the pivot pin 7i of the base 7 are engaged with each
other, and the engagement pin‘4b of the drug carrier 4

then inserts into the latching slot 5b of the operation

member 5, whereby the drug carrier 4 engages with the

15

operation member 5 (Fig. 17). The counter 8 is installed

on the base 7 as described above. The engagement groove

‘2e  of the mouthpiece 2 engages with the pinching

20

projection 1g of the lower-side housing 1b.

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

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).

005

5



-21- The position of the supply nenber 3 is determ ned by neans of the
positioning unit formed inside of the upper-side housing |la by jofrg @t Begs
upper-side housing la to the |ower-side housing |b. And then, the 5
pi-nching projection 1g of the upper-side housing la engages with the
engagenent groove 2e of the nouthpiece 2. Finally, the cover 2b engages
with the body 2a of the nouthpiece 2. As described above, the powder
inhalator is 10 assenbl ed by stacking nmenbers fromthe bottom up.

Therefore, the assenbling processes argzﬁLarified and thus the
productivity is inproved. Moreover, screws are not required, which further.

i ncreases the product@ﬂéqqﬁégﬁ?fEWMegfinQ%kgto%%go fig%%%%Pkgu can

i nprove 15 neasurability e powdered drug ns astiri ng

recess 4c whritapeEmie®hAsdHld %-tl@f@@%i&ﬁ@lgunft %Hégeéxqg%dg dr ug

operation nenber 5 is pressed, the drug carrier 'S posrtion

| oadi ng posidfi obhaheipcrhe {MeasAL Sthd €G8S SH#C - 8fi nii rigE 4 is
aligned with the drug di scharge aperf%re 3b:¢09 tﬁghgug%#§ ﬁgﬁ%grggaéVMen
the operati drousmgerld ts phesseivdo-ditle | Rokethgt he . dr ugcaFRdgr énslides

and thus the neasuring recess 4c noves into a gap in the vicinity of an
air 25 ihtakdnghdoge BZodecthenhopper ofa them uppedrugdeoadbngin§ AUS 2005
engages with the engagement groove 2e of the mouthpiece 2.
Finally, the cover 2b engages with the body 2a of the
mouthpiece 2.
' As described above, the powder inhalatpr is
10 assembled by stackiﬁg members from the bottom up.
Therefore, the assembling processes are clarified and thus
the productivity is improved. Moreover, screws are not
required, which further increases the productivity.
The powder inhalator configured thus can improve
15 measurability of the powdered drug by means of the
measuring recess 4c when operated as follows.
As shown in Fig. 2, before the operation member
5 1s pressed, the drug carrier 4 is positioned at a drug
loading position where the measuring recess 4c of the drug
20 carrier 4 is aligned with the drug discharge aperture 3b
of the supply member 3,
When the_operation member 5 is pressed to be
locked, the drug carrier 4 slides and thus the measuring
recess 4c moves into a gap in the vicinity of an air-

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



-22 position as represented by a chain doubl e-dashed line in Fig. 2.

During this novenent, the powdered drug |oaded wthin the neasuri@p~uﬁcea%
4c is scraped by the thick wall part 3g at the surrounding portio o# hé&
drug 5 discharge 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 IAis rendered to be a negative
pressure by neans of air-intake 10 pressure of a patient when the patient
inhales air into the housing IA fromthe_ air-intake aperture 2f of the
-nout hpi ece 2. Thus, external air is inhaled into the housing 1A fromthe

air intake bbsqtibhea@oqgﬁgb§ggﬂéa 5faghchggndﬁggggggﬁﬁg¥§a1éﬂﬁgﬂgﬁ 2c of

t he nout hpi ece 2 15 through the air-intake groove no pi'ece 2

shown by aFiarr @& i nDEkdng 2thIBUSnoinertTPage | foRRRLLAd ered
drug | oaded in the neasuring recess 4c of theeadéﬁg carriéﬁﬁﬁérgiﬁgﬂ%ﬁg _

. powder ed drugthsnt ldre dhespansiaty wet858 ube ity Ugckabad abionrehapngl2c of |
t he nout hpi ece 2. 20 Hence, the powdered drug reaches thé inside of |ungs
with the iWRdledralrt tiyoagh the asuricimkingpeiduntienf ofThenhepedaid on
menber 5 is returned to the original position, and thus the drug carrier 4
swi ngs backdifshpegar maertite ddlng | Gdisng posi tiose unflerthishepsttdsre®5
di schar ge 38 of the supply menber 3. 16 AUG 2005 '

_ lrug 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 means of air-intake
10 pressure of a patient when the patient inhales air into
the housing 1A from the air—intake aperture 2f of the
mouthpiece 2. Thus, external air is inhaled into the
hQusing 12 from the air.intake 1i of the housing 1A to
reach the drug inhalation channel 2c¢ of the mouthpiece 2
15 through the air-intake groove 32 of the mouthpiece 2 shown
by an afrow in Fig. 2. Thus, air impact is applied to the
powdered drug loaded in the measuring recess 4c of the
drug carrier 4, and the powdered drug is then dispersed
within the drug inhalation channel 2c of the 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 tﬁe drug

25 discharge 3b of the supply member 3.




-23 As described above, when the supply nenber 5 is pressed or returned,
the sliding portion 4e of the drug carrier 4 slides wth respect tlott Avdb

2005

surroundi ng portion.  of the drug discharge aperture 3b of the supply nenber

3, 5 and the neasuring recess 4c of the drug carrier 4
manner between a position

circul ar

reciprocates in a
corresponding to the drug discharge
aperture 3b and a position in the gap in the vicinity of the air-intake
groove 32. 10 The measuring recess 4c of the drug carrier 4 is
at a mdpoint between the shaft opening

posi ti oned
%? of the drug carrier 4 (center

of the pivotal novenent of the drug caé%fbr) and the latch pin 4b of the
drug carrier 4 (the pal Mmhi ch .t he operatign nenber en es the drug
15 carrier). Thus, st?%%(géeofért Vk\l)geQ‘rErEafscﬁrrei’nd"' eé’_te@ée _Afﬁuﬁ’%{yslﬂ‘c%?}g%? hafi that
of the oper gtiandmnber e fhgre! Ghe, othe sl ide distance of the geasuring

recess 4c (surrounding portion) i$S shorten
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nmeans of the neasuring recess 4c, as ~conpared
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operation nenber 5. The nmeasuring recess 4c reciprocate
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reciprocates in a circular manner between a position
corresponding to the drug discharge aperture 3b and a
position in the gap in the vicinity of the air-intake
groove 32.

The measuring recess 4c¢ of the drug carrier 4 is
positioned at a midpoint between the shaft opening 4a of
the drug carrier 4 (center of the pivotal movement of the
drug carrier) and the latch pin 4b of the drug carrier 4
(the point at which the operation member engages the drug
carrier). Thus, stroke of the measuring recess 4c¢ is
shorter than that of the operation member 5. Therefore,
the slide distance of the measuring recess 4c¢ (surrounding
portion) is  shortened, which can minimize static
electricity amount and can improve measurability of the
powdered drug by means of the measuring recess 4c, as
compared to the conventional powder inhalator in which the
measuring recess moves by the same distance as the
operation member 5.

The measuring recess 4c¢ reciprocate in a

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

Ci réul ar



-24- drug flows along an aperture wall 31c of the drug discharge aperture
- 3b of the hopper 3a as shown by the arrowin Fig. 21 when the powlefbl 2005
drug is scraped. Consequently, the powdered drug accunul ates 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 nmenber 3
and the drug carrier 4. The powder inhalator is disposed when the powdered
drug is conpletely exhausted. 10 Enbodinment 2 Fig. 22 is a perspective view
~of a powder inhalator. Fig. 23 is a CL92§ sectional view of the powder

i nhal ator. The powder inhalator is provided wwth a housing | A having a
housi ng bod n u Lece_2, tecting 1c supp menber
3 for conta?ﬁﬁgg %%gxggrégehgugaﬁor§%é$5€%§ nﬁ%%gr gfgdd%%s?tgﬁdr Tarrier

4 for carrydigehadaee fledi o ONCed Wdionoae PPYLAII DN, BRADE, 34, d OF

operating the drug carrier 4, a connector or esta ng connection

bet ween theagtrdg canrieigd and lchherppenddly-JEMel oA @ mber 6
for locking the operation nmenber 5A via fﬁ% connectorgg,lg 5%§§5$§§hd a

counter 8 fGondiespkayilpg t htienurhgiddfedosg@sugAS aebaw1hReEi 9.a123. tide
housing body 1 is provided with an upper-side housing la and a | ower-side
25 housig VBciaity péathendpefttihe Walsi Bycbedlytieisrdd MRS 3Db,
which can prevent the powdered drug from éntering a gap
between the supply member 3 and the drug carrier 4.
‘The powder inhalator is disposed when the

powdered drug is completely exhausted.

10 Embodiment 2

Fig. 22 is a persbective view of a powder
inhalator. Fig. 23 1is a cross sectional view of the
powder inhalator. The powder inhalator is provided with a
housing 1A having a housing body 1 and a mouthpiece 2, a

15 protecting cap 1lc, a supply member 3 for containing
powdered drug for a large number of doses, a drug 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 la and a lower-side

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



-25- provided with an aperture 10A for operation through which the
connecter 5 is inserted. The upper-side housing la and the |ower-$iglél; 2005
housing Ib are joined to each other by a latch hook and a 5 latch groove
(not shown) in a so-called snap-in style. As shown in Figs. 22 and 35, air
intakes |i shaped in a long, -horizontal slot are forned at a center of the
front portion and both sides of the upper housing la. Awindow Ij is
“provided at a portion corresponding to an attachnment 10 portion for. a
counter 8, through which the display OLZ%Qe counter 8 can be read out. As
shown in Fig. 31, the inside of the |ower-side housing Ib is provided with

th foll mkﬁg : | i i | K d a i ft. 1m which
gu?de ?heoconnggﬁgge%@tgacéodnt | nﬁtﬁ{;&u?ﬁ#‘ ?foﬁfé%ﬁ?%leﬁsﬁ?ﬁ%?p‘?’%}g%ti Io(r:1

in for contahel RgnhBetkeck jREAREL Peq2 pi vot shaft ip of the | ock nmenber 6
provided wthin the containing unit It; a spring-latch projection 1q; a

base receiver ir; andTae egggggqgﬂg PHREG 0N L S- e mut hpi ece_ 2.1S
configured by 'a body 2a an 20 a-é%ver 2b as s oﬁ%l?ntggg.fggsfﬁ§%?%g

i nhal ati on thasdely 12c afrey ISR YNGAdE SHFE Iy ForMREH Méde Hodys2a. An
engagenent groove 2e is fornmed at an outer peripheral portion of the body

2a. An d&ir - ilateke gapereuri@o2f shownpr avi dedoatalhedcevap-28. s25145 skown in
Figs. 23 and 29, the supply nmenber 3 16 AUG 2005
-~ shown in Figs. 22 and 35, air intakes 11 shaped in a long,

horizontal slot are formed at a center of the front
portion and both sides of the upper housing la. A window
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 Im which guide the connector 5; a containing unit 1t

15 surrounded by a projection 1n for containing the 1lock
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 1lr; and an engagement projection ls.

The mouthpiece 2 is configured by a body 2a énd

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 is formed at an outer peripheral
portion of the body 2a. An air-intake aperture 2f is

provided at the cover 2b.

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



-26- is provided with a hopper 3a which contains the powdered dru% for
about 200 doses. A drug discharge aperture 3b is provided at the éiﬂd@lg%b
end of the hopper 3a. An aperture 3c at the upper-end side of the hopper

3a of the supply 5 nenber 3 is closed by neans of a lid 3d for protecting
the powdered drug against humdity. An air-intake grove 32 is forned at

the outer wall surface of the hopper 3a. The supply nenber 3 is further
provided with a through hole 3f and a cover 3e having a positioning pin 3h
for positioning 10 a counter 8. In addition thereto, a thick-wall part 3g

is forned at regions corresponding to tthe periphery of the drug discharge

n aron cont ety (16 CuPotindoRETRoPe AT dCHRGRLIS g’ obee e%%dé? e

an area contactil ng t surroun pOI’tI on

drug 15 car drefy orhithheniddo be et hbaf, éa&%cpg@g ?ﬁgﬁtg%'g (rier 4

contacts only the bottom surface o the t in

Figs. 22 angrad:iddie d3 ARCtibdi GRPend Cof St hbPp&r Sz e front
portions of the 20 nouthpiece 2 an&ltﬁé hou5|n% %ﬁybg WQ% ﬁg&?ﬁ&%%al

nmenber 1ic Jcoraedthy eppstosrl @fidehe I&eeaho%péﬁaeaer&ﬁ‘f e Egﬁﬁ%t or S5
is arranged to reciprocate in parallel to the housing body 1 an

pressed ‘agamegberelasts cliogeof bynmepesabifon $pdi Ba E@@lbréﬂébﬁghg5ﬂhés 25

shown - |n Fig. 37. As shown in Fig. 24, the connector 51s 1 AUG 2005

powdered drug against humldlty 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 part 3g is

formed at regions corresponding to the periphery of the

drug discharge aperture 3b and a sliding portion 4e of the

drug carrier 4 so as to reduce an érea 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 3gqg.

As shown in Figs. 22 and 23, the protecting cap

lc is set to a size which covers front portions of tﬁe

20  mouthpiece 2 and the housing body 1, and has a seal member
1lc formed by elastomer or the like at a rear end.

The connector 5 1is 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



-27 provided with a guide plate 5a which is provided with a latching slot
5b and a guiding slot 5¢c of the drug carrier 4 and an insertion $Igmgggiam5
t hrough which a spring-latch projection 1q of the | ower-side housing |'b T8
inserted. 5 The bottom surface of the guide plate 5a is further provided

wi th an engagenent pin 5e. A spring attachnment shaft 5f for attaching an
operation spring 51 is provided protruding fromthe operation nenber 5. At
a rear end of the guide plate 5a is fornmed an L-shaped attachnent 10
portion 5g for attaching the operation_ggqber 5A. An engagenent aperture
5h is formed at the attachnment portion "5g. At both sides of the attachnent

Porti on 59 vokare wy af chuglastiaordd oy S,  The gheration memher SA

is shaped like a cap, 5 and covers an aperture 1 e rear

porL1 o of  deherhae 16:bedy baeadoscBrarL5d oL bheckgaycporthonol e

housi ng body in such a way as to nove as s igs. 22

and 34. A s@eldndjagn 18Bsks-thonmed othetyeen bhgn OReL kL on - d the
housi ng body 1. A 20 baffle 10c is fornmed gt ?he mﬁb e ou?%?ngr?p %ﬁal

portion of priedebtisihngidody thet hBdwerdernal hahsicannet ifd ovioigeqt he
housi ng body 1 fromthe gap 10B through the aperture 10A. Because the
operati on néhgerbsptovvessridesredi thert yondef glhed06si ngsbogyrdhef he
external air inflow 25 path that extends fromthe inlet of the gap 10B to
the 16 AUG Pg@¥ided 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 L-shaped attachment
10 portion 5g for attaching the operation member 5A. An
engagement aperture 5h is formed at the attachment portibn
5g. At both sides of the attachment portion 5g is formed
a latch elastic portion 5i.
The operation member 5A is shaped like a cap,
15 - and covers an aperture 10A by covering the rear portion of
the housing body 1 and is provided at the rear portion of
the housing body in such a way as to move back and forth
as shown in Figs. 22 and 34. A small gap 10B is formed
between the operation member 54 and the housing body 1. 2
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



-28- powdered drug contained in the housing body 1A is_ |engt hened maki ng
it difficult for external air to enter. At the bottom surface ofl Bh*bUB 2@&}
operation nenber 5A are formed an engagenent projection 51A and a | atch
~projection 5 52A. The engagenent projection 51A engages with the

engagenent aperture 5h of the connector 5, and the latch elastic portions
5i of the connector 5 are latched at the latch projection 52A with elastic
formation. The |l ock nmenber 6 is provided with a guide 10 groove 6a, a
first switch portion 6b, a second switch _porti on 6c, an upper engagenent

portion 6d, a |lower engagenent portion an aperture for pivoting 6f and
an el astic pywRaERS SN & 1. Th ck, 0@ tained in
t he contai nlgﬁ{; unit it of " th 61_[‘%/\%%&; e etljhegum ng ?ﬂ%é%lpe%]ur% ®f or

pivoting 6f Irepfingfed,henakl ﬂphtSQQE%lbﬂlEO% deﬁkgghgétggrcegtghgégg uni t
lu. The connector 5 is positioned on the menbe n-such a "way that

the engagenertt phe Seobfohhesgarrect ¢ 5tHe9 F@%%'I:E%Fl 'ﬁ@rﬂoéf‘e5§“'€f groove
6a of the | ock nmenber 6. 20 The operation of l ock menber %

described. \mmahercemecfanter iptojcesiet ¥i1a the aoparahi pRcyBEDESH5A
t he engagerrent pin 5e of the connector 5 reaches the first swtch portion

6b from Phe >3%ower Brgjagargmgenportt | profecofohheSimclemnenesy Githr ougl 25
t he gui de groove 6a (Fig. 37 (a)). During this novenent, 16 AUG 2005
engagement aperture 5h of the connector 5, and the latch
elastic portions 5i of the connector 5 are latched at the
latch projection 52A with elastic formation.
The lock member 6 is provided with a guide

A10 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 pinting 6f and an
elastic arm 6g as shown in Fig. 31. The lock member 6 is
contained in the containing unit 1t of the lower-side

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

20 The operation of the 1lock member 6 will be
described. When the connector 5 is pressed via the
operation member 5A, the engagement pin 5e of the
connector 5 reaches the first switch porxtion 6b from the

lower engagement portion 6e of the lock member 6 through

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



-29- the lock nmenber 6 slides against the elasticity of the elasgig arm_
6g. Thereafter, the operation nenber 5A is released, and thus th H 2005
engagenent pin 5e of the connector 5 engages with the upper engagenent
portion 6d by neans of 5 elasticity of the operation spring 51, whereby
the connector 5 is pressed to be | ocked. Subsequently, when the connector
5is re-pressed via the operation nenber 5A, the engagenent pin 5e is

rel eased fromthe | ower engagenent portion 6e by nmeans of elastic
restoring force 10 of the elastic arm6g«f the | ock nenber 6, to reach the
second switch portion 6¢c (Fig. 37 (b)). en pressing force applied to the

operation MERBErIGA| fehBbeaseds iligs CRAAUSIEN DI 0128, MRYES LG Lije, | over

engagenent portion 6e through the gui groove y heans ?city

of the 15 opeaetﬁ@naﬁmiag_SlmH@ygd@ygigrgh@p8%$£%§ﬂ?g$ggﬁ$ﬁ§A5ﬂu&sthe

connector 5 return to the original position (Fi e whole

operation otellbaspdwdend ihisatidie iddadinerfiessid bsd Jatete J&?ngéﬁ{% d
eof, an

carrier 4 is provided with a shaft 20 opening 4a. at one end ther
a latch pi n34bngagebewithheheengptitceaghgamesfopprt fofi 8d B9 ménsss NGt e- dose

measuring recess 4c having a spherical concave shape and provided wth a
bottom i fErAEEistta peifnt thedwaypdetiiean dheirehaf3l opertidgera afk t he
| atch pin 4b. The drug 25 carrier 4 is further provided with a ratchet 4d
whi ch 18 Auechpgstor is pressed to be locked. Subsequently, when
‘the connector 5 is re~pressed via the operation member 54,
the engagement pin B5e 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 6c (Fig. 37 (b)). When pressing
force applied to the operation member 54 is released, the
engagement pin 5e moves to 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 shown in Fig. 25. A single-dose
measuring recess 4c having a spherical concave shape and
provided with a bottom is formed at a point midway between

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

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



-30- engages wth the counter 8 for rotating the sanme. The neasurﬁng A .
recess 4c may be a through hole. The upper surface of the drug carrier qﬁi@%ﬁ
partially raised to forman arc-shaped sliding portion 4e 5 as viewin a
pl an, at one end of which the neasuring recess 4c is |ocated. Thus, the
sliding portion 4e alone of the drug carrier 4 contacts the bottom surface
of the thick-wall part 3g at the surrounding portion of the drug
di scharge aperture 3b of the supply nenber 3 even when the 10 neasuring
recess 4c noves in a circular manner. Thgdrug carrier 4 is slidably
supported by the pivot pin 7i of the base 7 as described |ater. The drug
carrier 4 erga@eesMéitl heheOMKH Yy 58b>{fd€§f€g%é%%h%{‘lel %ta%.pl r"l‘ﬁlelej of

. S

the drug carrier 4 into the latching sl ot rding portion 4e of
the drug camkeiagtirdngelraskisgaliby me@nbacks thkgubat hemesur face of the

thick-wall part 3g at the surrounding portion of the drug discharge
aperture 3b of the sufhky appber SuPfaedasdf cahby ZBugneIQi A yhe; gdrug
carrier 4 upwardly by neans of a press nenber 9, which will be described

| ater. Thuspatiidaldlyi diaigeporid ofode aof ashe-siagedasTi@ing SOPEAGH Saéightly
the surrounding portion of the drug discharge aperture 3b of the hopper
3a, which pRévetitev| dakage Pdfanheapowiter ednds off ughtchmittke measuring
recess 4c of the drug carrier 4. -31-

recess 4c is located. Thus, the sliding portion 4e alone

of the d;ug 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 meaéﬁring recess 4c¢ moves in a circular manner.

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

15 5b.

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

20 energizing the drug carrier 4 upwardly by means of a press
member 9, which will be described 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.



The base 7 is provided with an engagenent aperture 7a and a countey ( onae
support-shaft 7b as shown in Fig. 24, etc. A counter support-ringiﬁcApg 200
provi ded at the surrounding portion of the support-shaft 7b. A notch 7d 5
is provided in a range in which the engagenent pin 4b noves due to the
sliding action of the drug carrier 4. The base 7 is provided further with
an attachnent portion 7e for the press nenber 9. The attachnent portion
7e is provided with a spring support 10 shaft 7g having an engagenent
aperture 7f and a fix pin 7h. The bottgmsurface of the press member 9 is
provided with a boss 9c having an engagénent projection 9a and an

engagenent aperture 9k Aspshawn~in:Eig . , th press nmenber 9 is
spring-forced upwardly gy gﬁgggigg %Ee Egggﬁggéengﬁﬁhapgptu?gg@%e%?the

press nenberp@reid the ahi i 0 a d.engagi ng. 1 he.
engagenent ag%ojegtion Sgbéf ?ﬁgnéggs%uhgﬁﬁgr§§aéftﬁBtﬁ% ggg#ﬁglﬁ Elg.

support-shafi,7gef. the. kageer t BupHebr VRl gl the pre kng «( cof
spring) 10 is inserted. A pivoﬁfpinﬁgi is 208fornegéi §PH§B%PC?ﬁ1?§h%f t he

attachment pertioondiagofpddtd orpresstiBMeepp8rtAsaauit &h.8 havifdR kgown
structure can be enployed. Mre specificaFIy, the counter 8 is provided
with a d?skiwi tirevided 8anr epr esenti nin t kaiehestith gehgagemaht a paeetpwi th a
cam 8b representing the tens digit. The -32- disk with cam8a is rotatably
supported bjfovgé dognter the sliding action of the drug carrier 4.

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

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

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

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

A counter 8 having a known structure can be
employed. More specifically, the counter 8 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



support-shaft 7b of the base 7, and is fitted into the wheel wth cam 8b,
and is also supported by neans of the counter support ring 7c. 5 Tigeals 2005
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 cam8b rotates increasing the count at the tine
of 10th dose. Thus, the dose nunber can be 10 displayed the wheel with cam
8b attains full count. It may be configured to | eak static electricity by
inparting conductivity to material of the_supply nmenber 3, the drug carrier
4 and the connector 5 by adding a conductive filler, such as carbon,

thereto. isdike MRIREr samt @arhigh r%%%ﬁ&&%ﬁh;‘éi §d%é§ﬁﬂé%ﬁé§/e%he SOl

limted to the supply nenber 3, the rri t he connec

Her ei naf t er supgserbkhagtprocessesnel B4 powdgh 4 i nha wi.l 1. b
described. 20 Initially, the lock nenber 6 iIs é%ntg?nESE?%dtﬁgtobgh‘%ining

unit it of wheellowdrthsicten MBS &gd | Bsaa18BowWRp 'Orl;tghg.by?,%ea'[:ger@pfg]ﬁé, t he .
connector 5 is attached to the |ower housing I'b to be”l ocated on the | ock
menber 6. DPenptgrt buppprocesag Tbe guide shaft I mof the | ower-side 25
housing Ib is inserted into the guiding slot 5c of the 16 AUG 2005 - 33-

oper at i oh menber 5. THBesprahghéht chd prigy ecidtdivdtedf bivhethe sliding

action of the drug carrier 4 and causes the disk with cam
8a representing the ones digit rotates increasing the
count. The wheel with cam 8b rotates increasing the count
at the time of 10th dose. Thus, the dose number can be

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

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

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

Hereinafter, assembling processes of the powder
inhalator will be described.

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

25 housing 1b is inserted into the guiding slot 5c¢ of the




| ower -side housing Ib is inserted through the insertion slot 5d of the
connector 5. One end of the operation spring 51 inserts through j@pAg@r@&g-
attachnent shaft 5f 5 of the connector 5, and the other end thereof 1s  ~
| at ched at the spring-latch projection | g of the | ower-side housing 1b.
Subsequently, as shown in Fig. 33, the base 7 is nounted on the base
receiver |r of the |lower-side housing 10 I b and the position of the base 7
is then determ ned by engaging the engagenent aperture 7a of the base 7
with the engagenent projection Is of t %_Iomer-side housing | b.
Thereafter, the press nenber 9 is installed on the base 7 and the drug

[ 4 i : h .and, 15 th f .
ascr i bed anee o NS CRLs pr Soes et A AARPb LPEBI ERE MR ot R adher ¢ he

descri bed above. During this "process;

drug carrieovbralddehendidmiq PAB Hls 01nLOPDASERLAGE alRdRH LD fach

ot her, and the engagenent pin 4b of the drug carrier I'n

the |atchi nglehtot5&bogf e conpecter 5. ZOOWQefé%JR% bige {49 §8£££fén4

engages wi.th the operation nmenber 5. The counter I's instalted on the

base 7, andspiriecerigagamenttgr eaveude @het e riny m%&u&ﬂﬂ“%%ﬁ‘@@?s
as

with the pinching projection I g of the | ower-side housing 25
descri be? alpdvehel cAUGERA0DS5 5 34anSubbequenklry erddiec posddf ons of st Bgegount er
8 is '

at the spring-latch projection 1q of the lower-side

housing 1b.
Subsequently, as shown in Fig. 33, the base 7 is
mounted on the base receiver 1lr of the lower-side 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. Buring this
process, the aperture for pivoting 4a of the drug carrier
-4 and the pivot pin 7i of the base 7 are engaged with each
other, and the engagement pin 4b of the drug carrier 4
then inserts into the latching slot 5b of the connector 5,
20 whereby the drug carrier 4 engages with the operation

member 5.

The counter 8 is installed on the base 7, and
the engagement groove 2e of the mouthpiece 2 then engages
with the pinching projection 1g of the lower-side housing

25 lb as described above.



determ ned by a cover 3e of the supply nmenber 3 by |ocating the supply
menber 3 on the drug carrier 4, and inserting the through hole 3ff BfAlithess
supply menber 3 and 5 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

carrier 4 is slidably supported as shown in Fig. 23. The position of the
supply nmenber 3 is determ ned by neans of the positioning unit formnmed
inside 10 of the upper-side housing |la by joining the upper-side housing
la to the | ower-side housing |b. And thgp,. the pinching projection |g of

t he upper-side housing la engages with the engagenent groove 2e of the

Touthprece 2. ahen.  BuBseguehcLh, CRAROGH M NoebREY AL NG 12 o

nout hpi ece 2. As shown in Fig. 33, eration ne cover

portion of tleeehaiseag bodya 1.cand the grgagemend ”e%&g@ 1A,engages
wi th the engagenent .aperture 5h of the attachnenfﬁ%ﬁgion %%f%ﬁ%ﬁ1

connector 20cEtifge theppsyppypbéenBet s 3nQn SAQNGQgFiGr33r The poyder

i nhal at or anfiQU(ed thus will be operated as descrlbed_beIOML'The drug
carrier 4 i3angestingnédeatthercdrghg hdleadigoposhki @mpgt@r GndfM HTEASAK G NY
recess 4c of the drug 25 carrier 4 aligns with the drug di scharge aperture
3b of 16> AUERZOBBerg8ret erspppbyingnteros thendthe paoteeti Hgtkapudle i S
attached the pivot pin 7i of the base 7 in such'a way that the dfug
carrier 4 is slidably supported as shown in Fig. 23.

The ©position of the supply member 3 is
determined by means of the positioning unit formed inside
10 of the upper-side housing 1la by joining the upper-side

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

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

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

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

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

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

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

The drug carrier 4 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



to the powder inhalator as shown in Fig. 23. As shown in Figs.
protecting cap Ic is renoved and the operation nmenbdr 654U
is then pressed to | ock the connector 5 with holding the housing 1A, the
measuring recess 4c noves into gap in
air-intake groove 32 of the hopper 3a fromthe drug

Duri ng

36, when the

drug carrier 4 slides and thus the
the vicinity of an
| oadi ng position as represented by a chain doubl e-dashed 10 |i ne.

this nmovenent, the powdered drug |loaded w thin the neasuring recess 4c is

scraped by the thick- wall part 3g at thgsurrounding portion of the
pharmaceuti cal discharge aperture 3b. Thus, one dose of 15 the powdered

drug is carrdied supgdiRe rigadedt 3t e ¢hl O?%Ctti?lg r@ighailat g%ea%%}{%d?’z-

Subsequently, the inside of the housing bod

I ered to be a

34 throu

h
& 005

negative pressuite powteand nohlaitbr ket akewhr easwig,obza patient when the

patient inhales air 20 into the housing 1A fromthe air-intake aperture 2f
of the nouthpiece 2. ABhushoext etnal Fags, | s34 nhadedidint @4, he whausipg body
1 fromthe air intake |i of the housing body | to reach the drug
i nhal ati on F&WeEti2g ofap hkc mputrkpbeed 2rnidhridighopdeated on | néaker geaove 32

of the 2
-36 i npact

10

15

20

25

iiS dpfit deiredsedetpomdekedhgr wprineatad i wieh holding the
housing 1A, the drug carrier 4 slides and thus the
measuring recess 4c moves into gap in the vicinity of an.
alr-intake groove 32 of the hopper 3a from the drug
loading position as represented by a chain double-dashed
line. |

During this movement, the powdered drug 1loaded

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

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

mout hpi ece 2 shown by the arrowin Fig. 34. Thus, air 16 AUG 2005



measuring recess 4c of the drug carrier 4, and the powdered drug is_ then

di spersed within the drug inhalation channel 2c of the nnuthpiece?ﬁ AUG 2005
Hence, the powdered drug 5 reaches the inside of lungs with the inhaled air
through the air-intake aperture 2f. The operation nenber 5 is re-pressed

to be returned to the original position with holding the hosing IA and
thus the drug carrier 4 swngs back to return to 10 the drug | oadi ng
position under the drug discharge 3b of the supply nerber 3. As shown in
Fig. 35 (b), a window |j through whichhe display of the counter 8 can be
read out is covered by the operation nmenmber 5A when a user presses the 15

operation MERRRICtOA; sWH G U EVeRt s be E?@Hecl{]ercpmd§88i n %aségfhgrﬁgﬁﬁz o

t he nunber of doses whil'e the counter 8 angl ng: only

sees the di splagurding heecBEBbEnOf oHoSEse t NQHPN dN6 M, ndow Lhngfggﬁ?the

di splay has changed. Therefore, the user does not nlsunde(stan 0"The
nunber of desesidrmd eated iky the @Q@.Ete@rse@l gRkAY nWahke girli gl inga?\%g&eﬂ- AS
en

shown in Fig. 23, when the powder inhalator is not being use

~carrying it chemne)l, 2cheohottss ngodthpiscentir elignenyetnpegohgeadgeqpign the
front portion of 25 the housing 1A is covered with the protecting cap |c,
the 16 ARG Ieeshes7 -theainside 06ft hengsotwdthi nhecami £l @ngages tirblghhe
front the air-intake aperture 2f,

The operation member 5 is re~pressed to .be
returned to the original position with holding the hosing
17, and thus the drug carrier 4 swings back to return to

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

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

15 operation member 5A, which prevents the user from seeing
the display of the number of doses while the counter 8 is
changing. Thus, the user only sees the display of the
number of doses through the window 13 after the display
has changed. Therefore, the user does not misunderstand

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

As shown in Fig. 23, when the powder inhalator
is not being used (when carrying it, etc.), the housing 1A

is entirely enveloped because when the front portion of

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



end of the operation nenber 5A via a seal nenber 1lc. The powder i nhal ator

i s di scarded when the powdered drug within the hopper 3a is conpilel i 2005
exhausted. 5 The noi sture-proofness of the powder inhal ator can al so be :
i nproved by configuring the inside of the powder inhalator in such a way
as to insert a tablet-like drying agent. The cap-shaped operati on nenber
5A and the 10 protecting cap lc are preferably forned froma materi al

with | ow noisture perneability, such as high-density polyethylene,

pol ypropyl ene or the like, in view of the._ objective to be attained. Such
materials may elimnate the necessity of enploying the seal material 1lc.
15 Enbodi nerdez3 R tged :L.gn Cr ctional, vi ew

illustrating a p(I;éV\rgieréiﬁn{r:llz?a?g‘ré%géie%h83§laps 1?37@%%/‘%%%?? ugltler aFF%Btt he

posi tion releid OF AMNGLRr&RYBhChelbed SRORRS! 238800y nggLor 5 of the
powder inhalator. Fig. 20 40 is aesige elevatign 3?£mpg?§§gt?£ ing the

position relation betrheenpaweeunt ehn81andra §at chekcdrabqt hgnRAWdehe
i nhal ator. The basic configuration of the powder inhalator of the present

enbodi ment  ippwdesresame ugs wilati nofchieh@opbeEnbadi geabmp1eMane spasihibteal !y,
t he powder inhalator is 16 AUG 2005 -38- provided with a housing 1A having
a housiﬁé body 1 and &he moisture-proofness . of the powder inhalator
can also be improved by configuring the inside of the
powder inhalator in such a way as to insert a tablet-like
drying agent. |
The cap—shaped operéfion member 5A and the
10 protecting cap 1lc are preferably formed from a material
with low moisture permeability, such as high-density
polyethylene, polypropylene or the like, in wview of the

objective to be attained. Such materials may eliminate

the necessity of employing the seal material 1llc.

15 Embodiment 3

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

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

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

25 Embodiment 2. More specifically, the powder inhalator is



nout hpi ece 2, a protecting cap lc, a supply nenber 3 for containig% AU 2005
powdered drug for a |large nunber of doses, a drug carrier 4 for c rrﬁiﬁgég
dose of the powdered drug, 5 an operation nmenber 5A for operating the drug
carrier 4, a 10 connector 5 for establishing connection between the drug
carricer 4 and the operation nenber 5A, a |l ock nenber 6 for 1ocking the
operation nenber 5A via the connector 5, a base 7 and a counter 8 for

di spl ayi ng the nunber of doses. The powder inhal ator of the present

enbodi ment is different fromthat of thg Enbodinment 2'in that the

ri ng-shaped counter 8 is located around the hopper 3a so that the dose

nunbers ar e gr@iitRd by dipt At hHgs 1R ‘Eﬂ“ﬁta%.nlgsgarh% unﬁ]ieoze PEradyq AS

descri bed above, a space around 15" the hoppe als to contain the

counter 8 amtu e | BNngs hpebtr&Be; hghalat i e
dripds : 1@@“€§ﬁ e fgfﬂhgg'nﬁﬁgﬁ%%gsgnggg lid

enhance the portability thereof. An opening Iv
3d is provi dechtating ngocpdwddred carugs Fordiangl 4 fgé hauhbd r3dh0f gd ey hogper 3a
of the 20 housing IA. Thus, the |lid 3d can be opened/closed requiring no
di sassenbl i fiFushecdouisingd 18prwhaehyingabselosd féerems povaetbe pevger
i nhal ator of other enbodinents. In the present enbodinent, the sane or
si nilar par B8 AReraddsingmemberbpAt forsaperatiieyalkbeasriy therEsbodi nent 2,
25 and thus the detailed descriptions are omtted. 16 AUG 2005 -39-
connector 5 for establishing connection between the drug
carrier 4 and 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.
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
thatrthe dose numbers are counted by rotating the counter
8 around the hopper 3. BAs described above, a space around
15 the hopper 3a is utilized to contain the counter 8 and
thus a length of the powder inhalator is shortened to
enhance the portability thereof. An opening 1v for
opening/closing a 1lid 3d is provided at a location
corresponding to the 1lid 3d of the hopper 3a of the
20  housing 1A. Thus, the 1lid 3d can be opened/closed
requiring no disassembling the housing 1A, which is also
different from the powder inhalator of other embodiments.
In the present embodiment, the same or similar parts are

designated by the same numerals as in the Embodiment 2,

25 and thus the detailed descriptions are omitted.



The present enbodi ment adopts the follow ng configuration so that the
counter 8 is located around the hopper 3a. As shown in Fig. 38, 1theillsaseny
is provided with 5 a large dianeter aperture 7j, into which the hopper 3a
is fitted. The counter 8 placed on the base 7 is located around the hopper
3a. An external rib 3i is provided at the hopper 3a to determ ne the
position of the counter 8. Accordingly, the base 7 needs not to be
provided with 10 neither the cover 3e for determ ning the position of the
counter 8 nor the counter support-shaft3dh. The powder inhalator is
assenbl ed as follows. The counter 8 is placed on the base 7. In this

state, the counter 8trhs | geakadrar ar e I j 15
of the base 7. Subsequentlg, thethoggggd%gg?g f?§?€%§ n%gé aﬁgi%gWPng

di anet er apephffiguzatebnt ke hase E@W%&d}ﬁ;excwrﬂseu@cé@ecﬁ h@f’otﬁ‘i@s@‘? from
above with the external rib 3i of the hopper 3a. As shown in Fig. 40, the

rat chet 4d hoppeat 8ai.ng 20 the counter 8 is fornmed at the connector 5 The
ratchet 4d is reciprocated in a straight line with the operation of the
operation nenber 5A s3sashbwenrdhafFégt h@ggcothéeba8e 7The prododedjwish
provi ded at a | ocation corresponding to the attachnent |ocation for the
counter B, BhAGUgR WHicsetes taperdowst 6 .8 icaw bérirdadouthofper | 34 akes | |
care 16 AUG %005 - 40-
tted. The counter 8 placed on the base 7 is located
around the hopper 3a. An external rib 3i is provided at
the hopper 3a to determine the position of the counter 8,
Accordingly, the base 7 needs not to be provided with
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. Subsequently, the hopper 3a is fitted into
the large diameter aperture 7j of the base 7 and the
counter 8 is then pressed from above with the external rib
. 31 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




provi ded at both sides of the, front porfion of the upper

of . the present invention is 5 configured as described a

housing | a. The
spring-latch projection 1q is provided at the base 7. The powder i |
. e 1 A0l

bove,

enabling the various effects described below to be obtained. According to
t he powder inhalator of the present invention, the drug carrier is
slidably disposed so that the measuring recess noves in a circular manner
by sliding 10 the drug carrier. Thus, when the neasuring recess noves
toward.the drug inhal ation channel, the.gowlered drug flows along the
aperture wall of the drug discharge aperture, whereby the powdered drug

can be scrapecbvistambtat yboThusidbbe ofowlRy ekt Gd St 2 VERt Bflel LPFelS

becom ng cl ogged between the supply nenber and the drug
Therefore, iltoussingski bl Ehteo spirdvientl agey pewgeichgonofigt he

operatio
regess betW%&%é%%é“é%é%%%%é&“%élow to be obtained.

carri

er.

: EeRgonOflgf iiked! At
measure the powdered drug and to avoid deterioration in the operability of
t he drug cartiemasevbt.eover, production cost can be reduced by sinplifying
20 the nechanismin which the nmeasuring recess noves between
di scharge aperture of Tife Eawssly imhdlatoandft hbe piresientakevenaioel isThe
st roke o% the neasuring recess can be nade shorter than the stroke of the

t he drug

BFrGhe?s 29edrtgbedr pbevepy s temmb hing heheeasudiong

10

15

20

25

According to the powder inhalator of the ﬁresent
invention, the drug carrier is slidably disposed so that
the measuring recess moves in a circular manner by sliding
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 can be séraped
smoothly. Thus, the powdered drug is prevented from
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
the mgchanism in which the measuring recess moves between
the drug discharge aperture of the supply member and the
air-intake channel.

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

drug carrier by positioning the measuring recess between



the center of the pivotal novenent of the drug carrier and the point at ‘
whi ch the operation nmenber engages the drug carrier. Therefore, tihg @@@qﬁhp
of static electricity that 1is accunulated can be reduced, which prevents® 3
the 5 quantitative accuracy and particle-containing ratio from being
"l owered. When the operation nenber is configured wwth a pushbutton and the

nmeasuring recess i s designed to nove
drug di spersion 10 position by pressing the operation nenber,

fromthe drug | oading position to the
t he operation

renber does not need to nove the distangg-that is required to renove the
protecting cap fromthe inhalation opening in the conventional powder
| nhal at or i thehicentteie o ORNALY iGDHTRMRRveHER 2% ¢8S a3uhNeaPreEecLihRd
Thus, 15 the operating distance of the operation nenber ¢an be shorte
whi ch reducéshe poimsuati ryiahowhie Apeiatlich MRsdyF | EnddgeSt 8hECdrug
electricity produced by friction can be |eaked when conductivity is

i mpar t ed t o @3 uppl Fheerlfeore, 20et bewodnilg ofastiaelcaedcthieioperathan
menber, thereby allowi ng extrenely small anounts of powdered drug to be
consi st ent | }headeF@1baeed high paet | aleslwed,ai nilmich at poevéntbe ahkai ned
In the apove-descri bed nechanismin which.the 25 neasuring recess nov

bet ween

10

15

20

25

he

%ﬁ%ﬁyﬁﬁg@0%$@$Qﬂréng6pﬁ]}igﬂﬁ&cqnﬁaining ratio from
being lowered. | |
When the operation member is configured with a
'pushbutton and the measuring recess is designed to move
from the drug loading position to the drug dispersion
position by pressing the operation member, the operation
member does not need to move the distance that is required
to remove the protecting cap from the inhalation opening
in the conventional powder inhalator in which the
operation member also serves as the protecting cap. Thus,

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 tb the supply member,
the drug carrier and the operation member, thereby
allowing extremely small amounts of powdered drug to be
consistently measured and a high particle-containing ratio
to be attained.

In the above-described mechanism in which the

measuring recess moves between the drug discharge aperture

cap.
ned,

es



of the supply nmenber and the air-intake channel, the nmeasuring recess
havi ng a spherical concave shape and provided with a bottom can prievigiit 2005
t he powdered drug from being rel oaded even when a patient erroneously
~pushes the 5 operation nmenber two or nore tinmes w thout inhaling the
pharmaceutical drug. Thus, the present invention can prevent nore than one
dose of the drug frombeing inhaled into the lungs of the patient, and can
~ensure that the one dose of drug will be taken into the lungs rather than
10 being left remaining in the powder ighal ator. A high noisture-proofing
effect can al so be obtained by enploying the conponents that constitute

the pouder dfmhahal osubOPer it Teber ) tAs & 10l Ul PLadhneqaseppdhis is
er S

a
possi bl e .because the po i nhal ator of 15 the present invention i

confi gured amafslrions: rafesapeidwing PA t kBReEOE PSR AR | SHRLRVI dod at
the rear side of the housing, the operation nmenber iIs fornmed I'ike a cap,

the operati @rovirieer Withdesilgnerbr ccamVeraek: afide honddré®@ gpNgr ribg rear
portion of the housing, a 20 connector inserted into the aperture is used
to connect beliadopmlarided rerdyerviien tdepsat Ugntasteficdis FYPChugh¥@ythéhat
the rear_end of the protecting cap and the front end of the operation
mermber j®i nOPSFEtHOn ek bye tire meww| €inessivighwingn irteapirad echéng cap
is pressed onto the 25 housing. As a result, it is not necessary to insert
the 16 AUG f@@gmgggptlcal drug. Thus, the present invention can
' prevent more than one dose of the drug from being inhaled
into the lungs of the patient, and can ensure that the one
dose of drug will be taken into the lungs rather than
10 being left remaining in the powder inhalator.

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

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

20 connector inserted into the aperture 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. BAs a result, it is not necessary to insert the




powder. i nhal ator into, or renove it from a noisture-proof case, which
inproves its portability. Also, the external air inflow path thatl SeAténdsis
into the housing is | engthened because there is a 5 gap forned between the
operation nenber and the housing. 10 Therefore it is difficult for external
air to flowinto the housing even when the protecting cap is renmoved from
t he housing, which prevents a |lowering of the noisture- proof effect. Wen
the protecting cap is attached to the housing, the operation nenber cannot
be pressed while holding the housing. _Fhus, the operation nenber is |ocked
by the protecting cap, which can prevent erroneous operation. 15 Moreover,

t he noi st ur popideef iehkestogannke, Bgrggﬁgvbnggo¥g munge E§§u¥@e§ﬁ809affle

for preventing air fromflowng into the gap is fofned Bet ieen

housi ng and cise onhﬁahlQﬂpﬁeﬂb@r1t§hgoﬂﬁh§iyi€ypr00f effect can be even
further 20 |nproved during non-use 1f a seal nenber is attached to at

| east one of the rear ehdsof thacopenaidrominerdier omtihsy fpont epghef the
protectlng cap, and the protecting cap is joined to the operation nenber
vi a the sealXerder in2% theAUGWROCH -1 lengthened because there is a
5 ogap formed between the operation member and the housing.

Therefore it is difficult for external air to flow into

the housing even when the protecting cap is removed from

the housing, which prevents a lowering of the moisture-

proof effect,

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

15 : Moreover, the moisture-proof effect can be
further improved under use when a baffle for preventing
air from flowing into the 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 memberx ﬁr the
front end of the protecting cap, and the protecting cap is

joined to the operation member via the seal member.

25




CLAIMS 1. A powder inhalator conprising: a housing; a supply negbgr.f or
hol ding a powdéered drug f or 5 a |arge nunber of doses and. having aﬁ@ﬁlﬁyﬂb
di scharge aperture at its bottomsurface; a drug carrier, to which the
powdered drug is supplied fromthe drug discharge aperture of the supply
menber, and having on its upper surface a neasuring recess .10 that has a
vol unme equi val ent to one dose of the drug; and an operation nenber

di sposed so as to nove freely back and forth, and operate the drug
carrier; the drug carrier noving in conigact with the bottom surface of the
supply menber to carry the powdered 15 drug |oaded into the measuring
recess fromdilgmMsosition of the drug di scharge aperture to an air

i nhal ati on channel, wherein the drug carrier is supported pivotably in
the housing so that tHe nrRasowiieg {eEEBStEPVESmpRLHikyscul ar manner by
pivoting the drug carrier. 20 2. The powder inhal ator according to claiml1,
wherein the neasuringa écesdnigs | ocated at a position between the center of
t he pivotal novenment of the drug carrier and the point at which the
operation nenber 25 éngagws vt enhrary far rheldind AUo@068bed drug for

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

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

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

the Qrug carrier moving in c¢ontact with the
bottom surface of the supply member to carry the powdered

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

2. The powder inhalator according to claim 1,
wherein the measuring recess is located at é position
between the center of the pivotal movement of the drug
carrier and the point at which the operation member

25 engages the drug carrier.




i [

-45- 3. The powder inhalator. according to claiml or 2, wherein the
opéeration menber is a pushbutton and the operation nember is predssedifip 2005
nove the neasuring recess. into the-air inhalation channel. 5 4. The powder
i nhal ator according to any one of <clains | to 3,: wherein conductivity is
inparted to the supply nmenber, the drug carrier and the operation, smrenber.
10 5. The powder inhal ator according to any one of «clains | to 4, wherein

t he neasuring recess is a spheri cal congave shape and provided with a

bott om : -

3. The powder inhalator'according.to claim 1 or
2, wherein the operation member is a pﬁshbutton and the
operation member is pressed to move the measuring recess

into the air inhalation channel,

5
| 4. The powder inhalator according to any one of
claims 1.to 3, wherein conductivity is imparted to the
\ supply member, the drug carrier and the operation member.
10 5. The powder inhalator according to any one of

claims 1 to 4, wherein the measuring recess is a spherical

concave shape and provided with a bottom.




