24 March 2004 1 POADERED MEDI CI NE MULTI - DOSE ADM NI STERI MerBEM ¢ Techni ca
Field The present invention relates to a device for 5 feeding a powder in a
predet erm ned anount and a nethod thereof. More particularly, the
invention relates to a powdered nedicine nmulti-dose adni nistering device.
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inexpensively constructed multi-dose powered medicine

administering device by which a unit dose of powdered
medicine can be consecutively and precisely picked up and
administered into the body cavity such as the nasal
cavity, oral cavity, trachea, bronchus or lung, or into
any other diseased part by spraying or inhalation, the
device being sanitary, suited to being carried and easy
to use.

Background Art

Powdered medicine can be administered into a body
cavity such as the nasal cavity, oral cavity or air-way
by means of spraying or inhalation. For example, the
powdered medicine is administered by spraying into the
nasal cavity of a patient suffering from a nésal allergy,
or is administered by inhalation into the air-way of a
patient sﬁffering from asthma. For a patient suffering
from stomatitis, the powdered medicine is administered by
spraying into the oral cavity. Recently, attention has
been given to a drug delivery system in which a medicine
is absorbed into the bloodstream through the mucous |
membrane of the nasal cavity or lung, and it has been
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5 have been produced in the formof powdery orally adm msgtger20w agents or
i nhal abl e agents that can be conveniently used as substitutes for injected
drugs, and it has been frequently reported that such drugs are nore
favorably absorbed than the orally adm ni stered drugs. 10 To admi ni ster the
powder ed nedi ci ne, a powdered nedicine“aanfnistering device is used.
Powder ed nedi cine adm nistering devices are roughly classified into those
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admnistered in a pluralify, of operations 1s defined as tr-dose". 35
As an exanpl d"F1EIRE R B HEHRE | RRViee t isiotted adrPevdered ngedévite,
Japanese Unexadmitels £t 8§ d&pbté € adi & Nrd koY ) c s s 5Pt 84 26{+ 81 esbeses the
one which 24 rgh 2004 3 sprays the, powdered nedicine into the nasal
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administering device or in an appropriate container such
as a capsule. Therefore, a unit dose of powdered
20 medicine is administered at each administering operation.
This includes those of the disposable type that ére
discarded after each administering operation.
In the second type of powdered medicine
administering devices, a powdered medicine in an amount
25 of many times of administering operations is accommodated
in an appropriate container. Each time an administering
operation is carried out, a unit dose of powdered
medicine is picked up from the container and is
administered. '
30 In the present invention, the amount of powdered
medicine to be administered in a single operation is
defined as a "unit dose", and the amount of powdered
medicine to be administered in a plurality of operations
is defined as a "multi-dose".
35 As an example of the powdered medicine unit-dose
administering device, Japanese Unexamined Patent
Publication (Kokail) No. 59-34267 discloses the one which
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Concerning the unit-dose inhaler by which a powdered

20 medicine is inhaled into the air-ways, a large number of
devices have been proposed. For example, there is
provided an inhaler employing capsules that are usually
used pharmacologically. 1In each capsule, a unit-dose of
powdered medicine is accommodated. Each administering

25 device is provided with means for piercing the capsule.
aAfter the capsule is pierced, the powdered medicine is
administered by the air flow created by the inhaling
action of the user. The administering devices have their
features in the air flow at the time of inhaling and in

30 the state of the capsule. U.S. Patents Nos. 3,906,950
and 4,013,075 disclose devices in which both ends of the
capsule are pierced and the capsule remains stationary
during the inhalation, and U.S. Patent No. 3,807,400
discloses the one in which the capsule moves during the

35 inhalation.

As an example of the multi-dose administering

device, the specification of WO 94/26338 discloses the



contai ner chanber is filled with a predeterm ned anourds makcpoyeer ed

medi cine after stirred as it is transferred 15 fromthe storage chanber by
t he sucking force created by the punping nmeans or by gravity. As a nasal
cavity adm nistering device, European Pajent Publication No. 0744188

di scl oses a nasal cavity applicator conprising a manual air flow supplying
- source 20 for spraying powdered nedicine, a storage chanber for storing
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noving 15 from a fosia immsal adwvity tddmin otehihel device, pRutdyeahi | | ed

Wi th powder e JRA|Cis 1 AKANY QWind F WH 4688 discloses a nasal cavity
applicator comprising a manual air flow-supplying source
20 for spraying powdered medicine, a storage chamber for
storing multi-dose of powdered medicine, a pipe for
flowing out the powdered medicine, and means for
distributing the multi-dose of powdered medicine into a
unit-dose of powdered medicine. Means for distributing
25 the powdered medicine includes a drum-shaped powdered
- medicine storage chamber and a rotary sleeve having, on
the inside thereof, a plurélity of container chambers for -
containing a unit-dose of medicine.
As a device for administering the powdered medicine
.30 into the air-ways by inhalation, European Patent
Publication No. 0211595 discloses a device in which a
disk-shaped pack is loaded into the device, and a series
of bubbles are formed around the pack under the condition
that the distances from the bubbles to the center of the
35 pack are the same. A predetermined quantity (unit-dose)
of powdered medicine is accommodated in these bubbles.
This pack is put on the rotary circular tray about the



contai ner by a mechanical means, to a position at whicy Mahenhotes filled
with the nmedicine are |ocated in the passage. \Wen the user inhales

t hrough an inhal ation 20 port conmmunicated with the passage, the air enters
into the passage, so that the powdered n%prcrne can be taken out fromthe
t hrough-hol e. There is provided a scraper,” "which scrapes the powdered
medi ci ne on the container side in the through-hole fornmed in the plate.

pocording Lo 2kl axiect fntal kety the WU gRs drscooml etel y
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15 from a position at which the through-holes are partly
filled with powdered medicine taken out from the
container by a mechanical means, to a position at which
the holes filled with the medicine are located in the
passage. When the user inhales through an inhalation

20 port communicated with the passage, the air enters into
the passage, so that the powdered medicine can be taken
cut from the through—hole.' There is provided a scraper,
which scrapes the powdered medicine on the container side
in the through-hole formed in the plate. According to

25 this specification, the through-holes are completely

" filled by the action of the scraper. Therefore, a
constant dose can be ensured. According to this
specification, it is described that the scraper is
optionally provided. However, in order to dappropriately

30 operate the inhaler, it is necessary to provide the
scraper. The reason is that the dose greatly differs
without the scraper. This is because the powdered
medicine in many cases has poor fluidity and it
frequently occurs that the through-holes are not

35 completely filled with the powdered medicine.

Though many administering devices have heretofore
been contrived, they have their problems as described



15 user. The user nust carry with himthe adm nistering wdevhcmoas wel |l as
the container containing the powdered nedicine, which is not convenient,
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requires a sinplified adm nistering opeLaFign. In this 20 case, however,
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specification of WO 97/04826 discloses a device which
requires a simplified administering operation. 1In this

20 case, however, the user who needs a plurality of times of
administration must use an administering device
containing a plural number of unit-dose medicines,
accompanied by a problem from the standpoint of
portability.

25 The multi-dose administering device is free from the
defect related to convenience inherent in the unit-dose
administering device but is accompanied by another
important problem. That is, it is very difficult to
consecutively and quantitatively pick up and administer

30 the powdered medicine in an amount necessary for a unit-
dose of administration from a large amount of the
powdered medicine in a collected form, due to a change
and deviation in the density of the collected powdered
medicine.

35 Several contrivances have been made so far to solve
the above~mentioned problem., For example, European '
Patent Publication No. 0069715 mentioned above discloses



3-18376 discloses a multi-dose adm nistering device imns4 Z@rwhigivga | arge
quantity of powdered medicine is conpressed, and the conpressed body of
powdered nedicine is continuously and quantitatively divided and peel ed
into pieces. According to this nethod, the powdered nedicine is conpressed
to ensure a predeterm ned quantity 25 of ¥he divided nedicine. Even with
this nethod, however, when the adm nistering device is vibrated, the bulk
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cohere duringadde hei@serdatd Bhedi§Or m secondary particles; i.e., the
Japanese Unexamined Patent Publication (Kokai) No.
3-18376 discloses a multi-dose administering device in
20 which a large quantity of powdered medicine is
compressed, and the compressed body of powdered medicine
is continuously and gquantitatively divided and peeled
into pieces. According to this method, the powdered
medicine is compressed to ensure a predetermined gquantity
25 . of the divided medicine. Even with this method, however,
” when the administering device is vibrated, the bulk
density .of the compressed powdered medicine changes,
resulting in a change in the weight of the compressed
powdered medicine that is peeled off. Therefore, the
30 medicine is not administered in a constant amount to the
living body. Further, means for uniformly dividing the
powdered medicine is relatively complex. To put it into
clinical use, therefore, problems are involved such as
difficulty in the molding and cost of production,
35 The specification of WO 94/26338 teaches a multi-
dose administering device in which the air flow passes
into the powdered medicine collected in the storage



particle size distribution shifts toward a greater side. makénizdsherefore
desired that even if the powdered nedicine is cohered in the adm nistering
device during 25 the storage, the powdered nedicine is dispersed again

into the primary particles at the time whgn_it |eaves the adm nistering
device by contriving the structure of the " adm nistering device. In a
systemin which the nedicine is divided, in a 30 predeterm ned vol une,
into a unit- dohembertmasﬁeﬁrﬁbﬂetOCﬁhéaﬁmﬁnalﬁ@ eratiBg,wehght of the

e i e chantos GEae b n e e poR LERECPar FoTh R HRUPL: N3, SORES: LBt Fbel or o
desired to adfteraghecheinphr b phevabtnedchbanget bat the ddnsmt§tefeﬁhe

dependi ng up eahy! ens| . 'ci As_descri bed
above, none gﬁoﬁﬁgpgggﬁzﬁ??%%gl QQ ﬁ&g ﬁég%%ﬁgé %Q ggg% n%ﬁl%lﬁ% Rt
adn1n|s§ér|ngoﬁeVPéEsd@%?lé$yC@ﬁealﬁeéuiﬁehbﬁtBomdenedemeﬂQCLhe medi ci ne to

be admi ni st er egntapgét abhhiibelr DiudeEs CERE NPyl Reng| 28rcgagdapherability,
qui ck oper abi | easy productjon steps, e~ constituent parts, |ow

cost of produ%f?%ﬁt atlbdt H?sﬁ%%%rﬂ@sﬁr gregiginenhéspowder ed nedi ci ne

particles. E)e@mﬂsmm@u@IytﬁmdI@u@ﬁti@@tiﬁeyye&ﬂ@&ni@@eﬁQQVéfﬂEftb@ﬂﬁ&
problems and 4 féggnen%s of the rlor art @resent | nvention, provides

a powder ed e | CThe” mul TP % & ﬁ?n?%Ye$?nbnc JeTedt ALPTRES da-EF i bRd
bel ow. 1Phat imeditinebfertabiet hehgmesenfor nvemtadning hedipioyide &

pover o0 med e L) d956. AR SLEELIV B el SN SRLLRLI RSl

requirements of 'Sprayin T cl ne -
size (portabtdt y§ur%h\ereas§/ewe|@|@ksmm¢m spacy forovocingntlseeps, a

di spersi on Ofpdmm\%ﬂhﬁ?é“vﬁi%uta@&& cf 6554 é‘uﬂﬁe{ n@f parts and

| ow cost. That is,. the present vention is concerned W t powder ed

medi ci ne mul t9EHEY ad %teﬁﬁn %e@?Y%F?xﬂﬁﬁ¢%|Qﬁﬁplﬁﬁah%r$%ra@%f4ﬁlng a
medi ci hB stodaghkphammeis(ﬁhﬁ oapedd efef Béird Ngadr Pad} i - dose amount  of

powdered - medi cing: g MRAGLOE GO ANE L UM dP R RLSYISof, under the
dispersed into primary particles at a moment when the
medicine separates away from the administering device and
settles on the administered portion. However, it has

20 been known that the particles cohere during the
preservation to form secondary particles; i.e., the
particle size distribution shifts toward a greater side.
It is therefore desired that even if the powdered
medicine is cohered in the administering device during

25 the storage, the powdered medicine is dispersed again
into the primary particles at the time when it leaves the
administering device by contriving the structure of the
administering device.

In a system in which the medicine is divided, in a

30 predetermined volume, into a unit-dose in the medicine-
containing chamber, the weight of the divided medicine
undergoes a change when the bulk density of the powdered
medicine changes depending upon the lot of the medicine.
It is therefore desired to adjust the weight of the

35 medicine that is administered depending upon a change in
the bulk density of the medicine.

As described above, none of the conventional



bottom surface of said nedicine storage chanber (5a) and margncapabl e of
contai ning a single-dose anobunt of powdered nedicine; a nedicine guiding

unit (2) capable of noving between a filling position and an adm ni stering
position while remaining in contact with the inside bottom surface of
said medicine storage chanber (5a), and, when noved to the filling

position, causes said nedicine container unit (5b) to be opened to said
medi ci ne storage chanber (5a) through opening neans (2f) and, when noved

to the adpbRisked RedIRSIHd QUmGRAUNES: S dadRit &L Nsa €981 BRE 24 March
2004 - 10 unit (5b) to be closed with respect to said nedicine storage

chanber (5R$9UAECRENSSs ChaiMEYRIGINY e drrdd e BRibe (3ppingspered,

conmmuni cat pdruabllike et ddcfefidahdayvise, t@é@;;)g@p%rfw@iéfﬁ, f2d|) | _
et yween e filling

means (13) for, nmving,sai.d nmedicine gujding unit

posi ti on a%ﬁl?heogﬁﬁgﬁﬁ Pn&ﬁﬁ%ﬂﬁéﬁﬁﬂCt%ﬁﬂi%F $HPRL€3) capabl e of

bl owi ng t heomst itneots piadtsyedic resorifipsdunt of Sband hs oggbda filter
(6a) provi LB _th ttQm of i d nedjcine container unjt 5b) ;

et ei b ord§SBenb EnklBABY Br MO SRS Fe A RBEH P HAE bhabi s
said nedicine container unit (5b) to be filled with the powdered nedi ci ne

from sai d pesh €6 H68reSHE 888 GhWES; fPd) through said opening neans and, at
this monment, a hole (5c) formed in the bottom surface of said nedicine

storage chanbef? (BA$Vi 8| 6bst epoye-pepdsianash Ry emmiandunp unit (3) is
conmuni catgek WiMet b 6%t €heObriibrough Saind pRedRd i Rbnt 88y said
nedicinengyidiqg uni t éZé, at thg,adninistenin position, permts the
powdery math € HEET n? SBPYUREGAC MR 1Cdgs: Hutdrt §n%e EBI G 11 ect ed out
of the dewWeseicd ogetteiswiebeiribedi belilatqugh sai d pipe (29, 2d) while
closing said h 5 Lihout .iaining, it to said apening nmeans (2f). - -
According to tﬁg%%éegéhr%b%véh %g%,o hghﬁeﬁnﬂﬁ%ﬁigﬁﬂ%ﬁq1 Fhit® ¢ be

easi |y nm@®Wsth dapprgdepedaneditiom mulle iovtose sidiendfsttdeimevi ce. Wien
t he medi Cige&y i Och URLE1 585 akaksls i 19N, ngqﬁ{ d-
medicine in _the omdered£ﬁ%§%%%nghgt%ngég%mgﬁii éﬁbﬁé#%%ﬁ t ég medi ci ne
cont ai ner MGHHCHNYT oty OPERFRECHBARSpABPNEEd iy Small size

(portability), an easy and gquick operation, easy
production steps, a dispersion of the powdered medicine,
and a decreased number of parts and low cost.

That is, the present invention is concerned with a
powdered medicine multi-dose administering device
comprising:

means for defining a medicine storage chamber (5a)
cépable of storing a multi-dose amount of powdered';

S medicine;

a medicine container unit (5b) provided under the
bottom surface of said medicine storage chamber (5a) and
is capable of containing a single-dose amount of powdered
medicine;

a medicine guiding unit (2) capable of moving
between a filling position and an administering position

. while remaining in contact with the inside bottom surface of
said medicine storage chamber (5a), and, when moved to
the filling position, causes said medicine container unit
{5b) to be opened to said medicine storage chamber (5a) 4
through opening means (2f) and, when moved to the
administering position, causes said medicine container



-the nedicine guiding unit, and is filled therein. Wemys Waecpeshed ne
guiding unit noves fromthe filling position to the adm nistering
position, the powdered nedicine in the nedicine container unit is swept
and is netered into the anount of one-til@e-of administering operation
corresponding to the content of the nedicine container 24 March 2004 - 11
unit. Thereafte£, ége medi ci ne container unit is closed. Wen the nedicine
gui di ng uni tY7UFt heP) msPeber §lasedvwidh nespeadnitn stedd mediasind on, the

openi ng of tdeopape ohambbe TBAHCLAG GuidiuRg it into t.ch with the
5 nmedi ci ne cont ipgﬁ uni t Uggn)oSerat%ﬁ%e%héﬂgﬁ%fﬁ%ﬁgaipe fﬁﬁ&%?ﬂwgf t he
air is bl own thtoltRe HBdPEI FemEYALgRAEH wiiiht thenextties ipowddr etienedi ci ne

in the nedi dewiconthroegh HNpipks (ghecbgq, together with the air, out of
t he -device through the pipe. 10 The nedi ¢i ne storage chanber and the

nmedi cine contai it.are nolded integral |l.y.together by using a resin
to define a bodyr}g‘%aﬁélazw%ﬁ.mafﬁing ﬁﬁkgsr“eiC{IC1BSS%‘i1]bqelé‘gt %‘%Fn{f?’i fy the
structure ofbetnesgeheefbodyg pneiuthmgnidhehaesircimetst dnagedhasher and

t he nedi ci neglp container unit, and to easily produce the device body. The
medi cine guiding unit includes a |ower disk-like portion and a pole-like

portion extendi ng Wl diff0m3 iwsks1ike portion . which are integrally
mol ded togeth?n .using a rés?%,ﬁﬁﬁggg§é%i%g %%%%%n?stg% ?b?n%ﬂt%ssﬁbgzo .
penetrat e vEBFEF-EAMSy TSGR HE L staR) Kehpough on, £ Bhidert heapi pe i s opened
at its one pmdvddethdn Ry BoHddcoOfsaidendh sl hd , g, is opened
at its othegsgzd %ﬂ IIQg upper end of f%e pole-fP%%K%3f$%%%gpfﬁ%l%edicine
guiding unit s’ no §&§*&s a unitary structure using a 25 resin. Therefore,

. the opening meansaaddmelds.cinge gutidé riep urfid | (2nd Adrii stery Qg powder ed
or 2 oyt ndf| et ShAner e G e il Sk ok i drng i ¢
has &-30 di&hbted *gﬁgm &het peivdered meekd cdinenefirem ofaiidhengwiidiigicne st or age
chanber of tiwradeviteebbodya) arttrohilie saedi @idi@ng Gléiadli NGAYNEE thss fokened to
rotate bet V\@%lgh@jcf)i H)J!n{‘égl ilpoc%iet L&‘H:o%ngu}fggeao -sgzil_gtm%{i:il_cl:’]i eps?gcirtaiggn over a
chamber (5a) is located at a position where said pump unit (3) is
communicated with the exterior through said pipe (2g, 2d); and
said'mediginé guiding unit (2), at the administering
position, permits the powdery medicine in said medicine
container unit (5b) to be injected out of the device
together with the air through said pipe (2g, 2d) while
closing said hole (5c) without joining it to said opening
means (2f). - T
;o According to the present invention, the medicine
guiding unit can be easily moved upon being operated from
the outer side of the device. When the medicine guiding
unit is at the £illing position, the powdered .medicine in
the powdered medicine storage chamber falls into the
medicine container unit through opening means provided iﬁ
the medicine guiding unit, and is filled therein. When
the medicine guiding unit moves from the filling position
to the administering position, the powdered medicine in
the medicine container unit is swept and is metered into
the amount of one time of administering operation | {

corresponding to the content of the medicine container



predet erm ned angul ar range. Therefore, the nedicine 35 gdréhngpaomit can be
changed over between the filling position and the adm nistering position
relying sinply wupon the rotary operation. 24 March 2004 - 12 The device
body has a closure unit on the nedicine storage unit, the closure unit has
a shaft hole at the center thereof fof'caksTng t hrough the pole-like
portion of the nedicine guiding unit, and the medicine storage 5 chamber

s seal ed ui thgthe ChASUESARL, £HBdhghie iFEORAgRe AL w808 Fecheine,

guiding unit. Thus, the seal i ng rcl
mai nt ai ned, pFBeBnthRgMedAgdser syitldakaysisf fubthpowteves tedacibee Ibe

botton\surfacehefaaﬂenﬁb%&rhhﬁe B@&Eh A OEh%hSReAQngﬁgkCtﬂstgfggg”gh“”'t

COomes in cont%ﬁt w th the ottont sur ace 0 iCTné’s amber
t he upper and ?omﬁplﬁégﬁtﬁBﬁngE Pﬁétnﬁaméﬁnéngglm&hghUMLthatbel|nlted by

a contac pormedmcinénednealhbe palie:! i kBoROK é98t§9 el to
contact with {H 1598 os%re un| dﬁuﬁgng%t?bnt

ner face of, t
surface of thé % E |ke 60F9Foﬁs ET?W@ HBEPcERR @ﬁﬁﬁ?h@euﬁ¢¥t$%n%¥ought
into intimatenibptasd whehpbhidebott meusot hecenothé hged®el b NEonsh OrEHE
chamber. Thi s, nt ai nt gQnt a etween the bottom surface of
the di sk- I|kebggﬁt%%ngi?egsathégﬁégpéfnglgﬁ Eﬁﬁgaﬁﬁrto%ﬁdoﬁrﬁﬁﬁmﬁ?Yﬁﬁe
surface of thehreedghcthe pipeage chanber, to guarantee correct nmetering of
the poudered medi cine %Ql&?héag{gré’&ggr@ﬁ%ﬂﬂerTglx?d %egﬂb%' ng unit has

a shaft of a crrcular ge In crosS section fofrmne part of
the 25 j unctTOREPHPET oRRBF 2He Bolded irtegralln EQgeﬁhex)hxaﬂsim@dato t he

shaft hol e ofrémcd:@sﬁléelhlél& body baStRe @d@ide Ol MIVMHldLWar shape in
Cross sectloq%; qep t he ffg;;ﬁ@%rt t hereof, the nmeans operated from

t he outer eviitR FHENGRATR | 9k Hif HoNLamikRo®B0 bet ween
the filling mmwlud#n@ndhehme@ﬂmimessimraqE ¢h&mb¢ﬁﬂhndftﬁbfﬁ&dﬂd&ﬁ@ray

met eri ng changgoy g cul that fits to the
shaft of a non- cr%:elld Pﬁa e |n@c():rossf‘légﬁgf&lLE 1f‘?’f"e\ ‘%b‘t g?‘t‘{ of the
medi ci ne gui di ng U8 m%ﬁ’t’eF%IPfe bl o eyt dlmgllaﬁes.rm tlovmmesi:tm«t-vﬂeece t he
filling posi tpaut and am 3 L1 BHRS 6k D004 | ARAIY R FHSH e 1N

rot ati onal ogfratl q{ t he, chan e over devi c
isk-1ike portion, are integrally molded together
using a resin, the opening means is so formed as to
20 penetrate vertically through the disk-like portion, and

the pipe is opened at its one end on the lower surface of
the disk-like portion and is opened at its other end in
the upper end of the pole-like portion. The medicine
guiding unit is molded as a unitary structure using a

25 resin. Therefore, the opening means and the pipe work to
fill and administer the powdered medicine by utilizing
the medicine guiding unit,

'd

The device body is nearly of a cylindrical shape,

the disk-like portion of the medicine guiding unit has a

30 diameter smaller than the inner diameter of the medicine
storage chamber of the device body, and the medicine
guiding unit is allowed to rotate between the filling
position and the administering position over a
predetermined angular range. Therefore, the medicine

35 guiding unit can be changed over between the filling
position and the administering position relying simply
upon the rotary operation.



24 March 2004 - .13 shaft having the non-circul ar shape MaRcRI ®$® Ssection
and the non-circular hole fitted thereby, have a hone base- |ike

pent agonal shape in cross section. By sinply rotating the rotary spray

nmet eri ng change-over device 5 fromthe outside of the device, therefore,
the medicine guiding unit can be changedidver between the filling
position and the adm nistering position, facilitating the operation.. The

rotary spray neteri - i ce 10 includes a_cylindrical, portion
having a | arge di anTg%er ) ag% 3’\6?% ?‘% ri%lcﬁjloﬁ 9 &?J%'a\'f’lnnéhg I ®eanet er
that are nol dé@hagee@rdill y thegstitsungsiung ta hassian shialie hwtler atpethiephery of
thwmmm%ﬂwwmﬁw%Ma%r%&wﬁﬂfr r 93, rati on
portion, and the _15 cyLindricaLPEbF?i n of a gh&%ﬁ F%ﬁq?g%eé§%&%é§ a
powder ed nmedi OindhFaSEHE NG wid dimer amdt /hadd rdendeddicioel stolrelge f or med

in the bise pehamder drd séefllied@esidh MY 1RRrd Rindk  eh@dtil %9%to§%§e.
portion

change- over oper.ati_Q | s,.easily effected by using the cylindrical
el

er
20 having a I§Pd FighBiedtcifie RYidHaggdndver FoViSee thengeadiadc ¢ kdei cal
portion of a mﬁdﬁbﬁdbaE&b&ﬁgﬁﬁgm&m&erpg@th@ﬂn&bih@a,pgwgﬁb%@iﬂ%dLCine
passage. Accor.di ; t owder.ed. medi cine is _caonveyed up to the spraying
port at an e%gd%%l¥ﬁg &%@ﬁ%@? gﬁd%Pg ?ﬁﬁgfgﬁdgﬁﬁglFﬁéediseased 25 part.
.Y The rotary sprafheebertiton ehafgeecovsr tievidieaki-4ikkopaediba be dakachabl e
fromt devi and ; L.CJ uidi it. Thus,.th hange- over

hep &%d@94$g gglhqﬁﬁEQEQ%.bBﬁgg ;9 %%n#QcE Wﬁgﬂngaﬁcﬁﬁ%t

devi ce can be renove omt Jevi ce body ‘and from t 88" gui di ng
unit, i.e., ca&HTBECPeRdvEHC! PEALCARCaERONRTEe chagbedevitbe ppelf andan be

washed and catoheregsklitibas alt agBeqehigcthe %ﬁ&k&h&tﬁhgﬂgagévhﬁﬁitéd
central hole Fs forneg a% the genter in the bottom “surtace of the

di sk-1i ke porPYoR GPPERETNBAFELRE §BFBPAgON3ShenPeleahdks ppatibar &Ace is
formed at theasehberome tiheobebhescsuwiighethlk thaecreduerneesher age chamber

195" 550 1 To0Rhel Ikt b k"Bl ER 2y 2ig bR SACBLR F ML 2001
turning of thBOREdPBi AE §hedmadiashe gsiding unit is brought into

intimate contact with the bottom surface of the medicine
storage chamber. This maintains an intimate contact
between the bottom surface of the disk-like portion of

20 the medicine guiding unit and the bottom surface of the
medicine storage chamber, to guarantee correct metering
of the powdered medicine and reliable operation.

The medicine guiding unit has a shaft of a circular

shape in cross section formed in the upper part of the

25 junction portion of the pole-like portion so as to be
fitted to the shaft hole of the closure unit, and has a
shaft of a non-circular shape in cross section formed in
the upper part thereof, the means operated from the outer
side of the device to move the medicine guiding unit

30 between the filling position and the administering
position, is a rotary spray metering change-over device
which has a non-circular hole that fits to the shaft of a
non-circular shape in cross section of the pole portion
of the medicine guiding unit, and the medicine guiding

35 unit moves between the filling position and the
administering position being interlocked to the
rotational operation of the change-over device. The



stabilized, and the rotary spray netering change-over 24exr¢ce gaoy be easily
turned. 5 The rotary spray netering change-over device has an arcuate
groove forned in the bottom surface of the cylindrical portion of the

| arge diameter with the non- circular hoke as a center, the closure unit
has a protuberance formed on the upper strface thereof so as to 10 be
inserted in the arcuate groove thereby to linit the rotation of the

nedi ci ne gui WFIMHdy e tﬂlﬁﬂ&ﬁidﬂaﬁ%@b&@rﬂdﬁ&sﬁ%cﬁﬂ&fndﬂew ce,
wher ei n, when .t he ro erance is | ocated at end of t uat e groove,
the position Y% &9 TGWQWE‘&& '?F'ecg %?ys' 113%& & eaﬁ?]a S&hen the
protuberancemxkd(péﬁﬁﬁbdﬁalfEhaﬁdKinéﬁmbsstéunuxnntl(Byfsmmpﬂynrusterlng
t he powder ed limted., The arcuate Qve | én a

di.ci ne .i,s
por t| on separ ST iHhey e St e SERUIC AT Shed & e Tae IR Bio% st or age
20 chanber, ifsramsoitet eshtsiohe tdie Has sdeeiad, t‘d’t’eeqﬁﬁm,ed:hﬁedlleﬂmMen when

it is belng and. daes t i t red
medi ci ne. %ﬁ'{ﬂﬁﬁ groove tl%s) Cnlg % %be%"orgéacﬁ& t"#e the \ASELP% medi CI ne,
and it does mﬂlwappeaﬂd Hidte t&@nmxﬁm%d@q@ms @itk % Fhm

freely movi ng,al.ongdhie groove due to the clogging of the powder and the
powdered nedi cine i s not netered. The c|osure unit ‘and t he, nedicine

storage chanber arth&ekRWrdY HRFINNFeREILI LINIR VBTt Y Chhereby it is
al | onedot 0 stinctddedsled iael irherfddl | Perpden thonienda mrq@aifaimm:st ering

position of the powder ed, nedicine rel yin on_ the t he
arcuate grOO\Perl e‘{fen ]rcn%?ffff % 12)?% e %Issr&aﬁk - H0 | o‘h 1(?)'15| tt he
medi ci ne gui direy mm‘lcled ammggﬂzel:(y)tsgmtmwemilyg taheres:Bm ethe)fomh@r openi ng
means and th f grees to
180 degrees. % 24 %e angl-e {kg?g)from é\%tfegnlge{%éo&% ﬁerg%nd of the
arcuat e grooﬁalamﬁ‘tt@é foped s wrItay oPreret £ | prfteen / 2@1%?% 2004 - 15 -

porti 05’.'5(1361)c§1191‘\/r&dh91&£@ @f%r@'é‘ﬂ%%m&ilt&@mﬁ@@@f YdeSDREY &etering
change- over deV|ce‘§%d%F|s from 60 de 180 degrees.. The angle x and

the angle y HWIGF diging aE"i‘%?%‘F\‘? ?ﬁ&% heretny (s stk 39X i s
slightly 5 smﬂﬁ@uldfuﬁbbb(ﬁbﬁmed.1ﬂh8hdlsksé|¢mrtﬁmm;omn@fdeﬂanendaC|ne

gui ding unit spray port in an end thereof. The change-over operation
is easily effected by using the cylindrical portion
20 having a large diameter of the change-over device, and
the cylindrical portion of a small diameter forms a
portion of the powdered medicine passage. Accordingly,
the powdered medicine is conveyed up to the spraying port
at an end of the device, and is sprayed onto the diseased

25 . part.

’ The rotary spray metering change-over device is
formed to be detachable from the device body and the
medicine guiding unit. Thus, the change-over device can
be removed from the device body and from the medicine

30 guiding unit, i.e., can be removed from the administering
device itself, can be washed and can be easily re-
attached to the administering device.

A central hole is formed at the center in the bottom
surface of the disk-like portion of the medicine guiding

35 unit, and a protuberance is formed at the center on the
bottom surface of the medicine storage chamber to work as
a shaft that fits to the central hole in order to



on the side of the nedicine storage chanber is inclineth wapwarsghda omt he
peri phery toward the center at an angle (a) in a range of from 15 degrees
to 45 degrees with 10 respect to the bottom surface of the disk-1ike
portion. The pipe provided in the nechth_guiding unit is inclined
upward at angles (F, y) in a range of from 20 degrees to 70 degrees with
respect to the bottom surface of the nedicine guiding unit. The powdered

medi cine 15 sgnadll izd | ons ddvipuagn dhecid Rfedlc iMe diiddhemitdie  powder ed
nmedi cine in the nedj cine cantai ner, chanper. i s |iH£mted Qngferathg t he
punp unit. Thpec'ifb‘é:ﬂ]rrﬁbl}he i TR TR P Chie RRAE NS YA 2nidy)
penetrating vetdbihdded f himligihd heotth SK-dpiey 2btnfinprehabiealear ext ends

upward from t 8.0 eni ng . n the, bottoq%furface of the disk-like portion
and expands o Vit «f e?qeﬁﬁﬁﬁ}¥kﬁpﬁ% tine storage chanber toward the

si de of 5t he openi Mhefrdte pige dhanetyr iy fadrange-pocdketddbida keasdent, t he
dent assi sti 0 V, gpg r ﬂﬁgic' i the

medi ci ne sto%@u%ﬁ%&&?@ntﬁc_y CZ %{ed#gﬂgn% cony alﬁﬁfer C .adrgg:rﬂé(;uri ng the
oper ation forcykindigidap) avartione 9f |theglawae abiingtaemitd themon-

regarding thesize of Hd danta ddiecdrdi Chde1 At Hmothl y conveyed
Into the nedicine container chanber during the operation of the rotary

spray met eri rRFCTURBIFNGR FOITRRA @1 v UPREGR BH IFC HYERE 2R3y Tthe
side ofiot he medli pidwriddriageitdadtbiats grodvd algerey fd amnitl gheres to
2.5 tinmes of ttg@geninﬁtreaad.35§)aréicular.li)s/, fcgoor;tlo.hSti sto1l
tinmes of the e he 1€ Ja%Jth% WU (B s AR o] HEHRSk- 1 i ke
24 March 2004sprdb meioertinn.chnderovdr dexpide ofwhdmeidentwhermerte i s no
limtation pravidgd iqﬂqt t I i éﬂﬁnﬂgg he side
of the nedi ci]%éd contlfatalt}Ellceérj ¢ ar‘gé'e‘-irféﬁl né]%r%gt%%g%u%o the dif |C%Bt}1ét'y I n
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caused by the iweiaiedn the nedicine guiding wunit during the nolding, and
makes it possible,ﬁggrg;ﬂdaE% groove is located in a portion separated

away from the powdered medicine in the medicine storage
20 chamber, is isolated from the passage of the powdered

medicine even when it is being sprayed, and does not come

in contact with the powdered medicine. Namely, the

groove 1s not clogged with the powdered medicine, and it

does not happen that the protuberance (4a) is prevented
25 from freely moving along the groove due to the clogging

of the powder and the powdered medicine is not metered.

The closure unit and the medicine storage chamber

are secured and intimately adhered together, whereby it

is allowed to strictly define the filling position and
30 the administering position of the powdered medicine

relying upon the protuberance and the arcuate groove.

On the bottom surface of the disk-like portion of

the medicine guiding unit, an angle (x) subtended by the

center of the opening means and the center of the opening
35 ° of the pipe is from 60 degrees to 180 degrees. Further,

the angle (y) from one end to the other end of the '

arcuate groove in the upper surface of the cylindrical



a highly precise spraying performance which is a feat usema@kntigpowder ed
medi cine nulti-dose adm nistering device. One or plural pieces of vanes
are formed on the 15 outer side of the pole-like portion of the medicine
guiding unit, so that the powdered nedicﬁ e in the nedicine storage
chanmber is stirred as the nmedicine guidimg unit noves between the filling
position and the adm ni stering position 20 Here, the vanes possessed by
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of fronBO degm%ajé%zg%ége c;;:ynthe vi ewpoi nt  of acconplishing a high
stirring efficiency of the 30 medi‘ci ne in the nedicine storage chanber

during the rotaryThepetiai-drikd ndwtichange-theemeattivdio® dgitislimgmnidi t is at
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chanber therein, the opening portlon of th np unit 1s coupled to the 35
| ower part oquWQjef\FiQi‘b tdkﬁj)Pert wrﬁqmr Qj@fﬁ*@"@}é(ﬁt Malflal@(ed to

bl ow the air o f%g?ﬂgg ter in the
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adj ust the vol une ne co al ner i's case, the
size of the ﬁmnxkxnaﬂ;mywand1aﬂ aﬁgldna(ﬁprqormded panteoonfofrome2bilter is
changed, and di rectijon, of the filter is ge freely change the
vol une of théjleigé:cﬁecﬁ & c?ntdﬁgr?'eerescl’fﬁﬁﬁ’err%q%o% tg'bet tbﬁf %‘rﬁj{%‘rﬁe of the
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copol yner . injected by operating the pump unit.

The opening means in the medicine guiding unit is a

hole penetrating vertically through the disk-like
20 portion.

The hole extends upward from the opening in the
bottom surface of the disk-like portion, and expands on
the side facing the medicine storage chamber toward the
side of the opening of the pipe thereby to form a pocket-

“25 like dent, the dent assisting a smooth conveyance of the
powdered medicine in the medicine storage chamber into
the medicine container chamber during the operation for
changing over the filling and administering..

Here, regarding the size of the dent, the medicine

30 ~ can be smoothly conveyed into the medicine container
chamber during the operation of the rotary spray metering
change-over device when the area of the dent facing the
side of the medicine storage chamber is in a range of
from 0.1 times to 2.5 times of the opening area and,

35 particularly, from 0.5 times to 1 times of the area of
the hole facing the bottom surface of the disk-like



Further, a drying agent is nounted on a portion of thea ggvksezodhe
powdered nmedi cine nmulti-dose admnistering device is obtained in a

di sposable type, and it is realized for adm nistration into the body 20
cavity, into the nasal cavity or into thg.ung. Brief Description of the
Drawings Fig. | is a sectional view illustrating a powdered nedicine
mul ti-dose adm ni stering device according to an 25 enbodi nent of the
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(13); Fixg. 7_depbh$etttbaaﬁ§nteﬂsiftum;l@ltmgB@&pmmmnLﬁﬂiticgﬂérly24 Mar ch
2004 - 18 FIﬁregefé?f%?ggp%F?ﬁ;?ﬂée&%%{ﬂuééréﬁénﬂOfegeVICe cover (9);

Fig. 9 is a sectiona rati a medrcrne ~container chanber (5b)
inclusive of a filTke dept slspgdegpesses vhewtbickiess dof erhd 6)iskig. 11

is aviewil Iyﬁ]&éa@&f\ﬂiaﬁaéftJaﬁeb&éapalné%&f&fn@f%ﬁﬂ?. nqgécﬁic??égrpl) | ng

unit (2); Fig.,. 12 is a viewillustrating near the bottom sur ) t he.
medi ci ne gui dHig thTEkRess FON Y Houles | K0 PXRERP IR YR AGOR; TR Qthe

bot t omiosur f ase etpiheisRdbshded by ding wedt {2)th&imedidids FuidBYY
Il lustrating ne netering change-over

devi ce (13) a%nf%é‘&g%‘?g\r/'gﬂétlfﬁg %ﬁ%gf%‘gﬂéﬁ%ﬂg&%ff‘gr%ﬁmwa AkiEh 15
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and 20 Fig. 16 is @Peliegrammotl axiese et aranks aavonfermed) on the
15 outer side of the pole-like portion of the medicine
guiding unit, so that the powdered medicine in the
medicine storage chamber is stirred as the medicine
guiding unit moves between the filling position and the
~administering position.
20 Here, the vanes possessed by the medicine guiding
unit are molded as a single part using the same material
as the medicine guiding unit, and may have any shape or
thickness provided they can be molded as a single part as
described above. The angle subtended by the vanes and
25 the center line of the medicine passage in the guiding
" unit may lie over a range of from parallel relation,
i.e., from 0 degree to 90 degrees but desirably lied in a :
range of from 0 degree to 45 degrees from the viewpoint
of accomplishing a high stirring efficiency ‘of the
30 medicine in the medicine storage chamber during the
rotary operation of the change-over device.
The pump unit is at least partly constituted by a
flexible resin so as to define an air chamber therein,
the opening portion of the pump unit is coupled to the
35 lower part of the device body, the pump unit is depressed
and relaxed to blow the air into the medicine container

chamber through the filter in the air chamber, and the



Exanmple 1 with Conparative Exanple 2, and illustrates g £hapngsssd the Cv
val ue versus the nunber of tinmes of |nject|on ii 25 Best Mbdde for Carrying .
Qut the Invention The powdered nedicine nulti-dose adm nistering device
(hereinafter often referred to as adnlnlﬁherlng devi ce) of the present

i nvention conprises: a device body (1) constituted by a closure unit (4)
30 shown in Fig. 3 and a nedicine storage unit (5) shown in Fig. 2; a

medi ci ne gui dpBgauRkl f1d¥iENAWNIENLELEN Sut DY aRhY d@PyeéeﬁhPSu.ﬁiQhQOdy
(1); a rotarygggray nmet eri ng change-over device (13) n Fig. 6

that rotates Rg interl ocked to the. medicine guiding unit (2) and has a

spray port (2h) atThs femdethnagoa r8ée§@é6h989@ﬂon 3P aappypudsdt (3)
shown in Fig. on of,the wall g ortion that

st
serves as aonRRESroRCBfvEBEsaada FaciRFCkhe opSis thn o PRES RRAT CPhENPEY
constitt ed byocaalifjestbtbecvnlanaesfotha hadicina boﬂyatnaﬁrchsmbshomn in

Fig. 8 for acgﬂngﬁgetbage t@ o SPE 8Y ggthSZcheggg%g?ékLigﬁ % %hgggb

Figs. 2, 9 paftl I oni ng
and the preseRfothvyeadi partuenhef bhﬁlﬁil§e¥h35f©hammﬁdg and teatures (1)

to (VI): (1) §hgebod¥n(d} tﬁeC?ﬂ§£é£Ui§ch¥n§%§ EBSF%Seﬂﬁ'EPaﬁé% ?HQ the

medi ci ne storage unit (5), the closure unit at the
center thereof®tBRe ebnklifi Badingne heowbdiBehec ?ﬁgaﬂﬁ|?0(9§3%ﬁth sai d

15 bodyo(1), end aﬁ@unﬂtgfl@he0$oﬁdé?éacmé@léi@éa&@mfﬂﬁ@@@fad(§ﬁ)ohé
hernetical ly ure unit medi ci ne storage unit (5)

eal ed_w
and said nedlﬁfﬂ% 95i @ ﬁbnﬁﬁF?rl?§)°p?¥?§1$%e nmedi ci ne storage unit (5) has
the medicine 20 srTbeagedtbanbegui{dingcapibl bs 0bbsa néddby NBoDQVRET 6fe

medi ci ne contoF et Srshds PEL T IhThelERR o TG IR St ack BT er i
medi ci ne st ortlge @h@ﬁbe‘iﬂo&ﬁusthlagl of a pohyemrbématadnhBSst @arhhght he
powder a@ nedi ehPgct polystyrene and a cyclic olefin copolymer.
Further, a drying agent is mounted on a portion of

the device, the powdered medicine multi-dose

administering device is obtained in a disposable type,

and it is realized for administration into the body

20 cavity, into the nasal cavity or into the lung.

Brief Description of the Drawings
Fig. 1 is a sectional view illustrating a powdered
medicine multi-dose administering device according to an
25 embodiment of the present invention;
” Fig. 2 is a sectional view illustrating a medicine
storage unit (5) in a device body (1);
Fig. 3 1s a sectional view illustrating a closure
unit (4) in the device body (1);
30 Fig. 4 is a sectional view illustrating a whole
medicine guiding unit (2);
Fig; 5 is a view illustrating the bottom of the
medicine guiding unit (2);
Fig. 6 is a sectional view illustrating a rotary
35 spray metering change-over device (13);
Fig. 7 is a sectional view illustrating a pump unit

(3);



25 one tine, the filter (6) being fitted to the bottomy sidrEaceoed the
nmedi ci ne cont ai ner chanber (5b) to permt the passage of the air but -
inhibiting the passage of the powdered nedicine, the filter serving as an
ai r comruni cation port conmunicated with, the punp unit (3) so 30 that the
air is blown in upon depressing and relax ng the punp unit (3) at the tine
of guiding the nedicine; (I11) the rotary spray netering change-over device

(13) having a spray;pord {2 decd Bed1 AekRf 110 dhGatBl G RewWdi ng uni't
(2) positioned at the center of the 35 body so that they rotate together,

the rotary spi®®eT nétkeiri ng change-over device (13) having, at the center
égereog, ﬁ passaglef'i(g?.c)9 fJ'Qs]: Passd tibrde \Diéws ﬂ%ﬂaéﬁ@'&ihﬁ@ a24caeb¢ﬁ_rc€:‘hue?004 -
and the air own oyt from unit (3) through the i ci ne
cont ai ner ch&fidrdin®y HPHRRE d&hnﬁel 3(% ,Otr ﬁggc]atrﬁ%l@df bei ng easily
det ached from t he rlieyi cied hilya (ilgw aoftl the fdeldient nigb )gui ding unit (2) for
washing; 5 (I1'V) the nmedicine guiding Ui . %ﬂﬂ. 2d) for
passi ng through tgl X ?l]bllo"':\'/mago‘ﬁ é"\! ?%m%%l(e‘?p%lnrg‘fsrhén%}te t?r%s ané:?n(()r passi ng
the powder ed swdiaiqeod Hilogied idieneregli tdivey oonttai &Y; chamber (5b) in the
device body (1), iﬂf the ot Qfﬁév%'ri;fﬁ?s&zﬂix?é ﬁé}gﬁ neel ah e gyi di ng 10
sk- o) er snma

unit (2) has a di i Ke structure a_di anet €] l er than the inner
di aneter of tHETRIR Ghdhe dredic g taYBIing tHelthotd bin surface (2e)

separajpng the nedigd ne$tod ageyi&habais{ofinhhdde yrwsivdtoeont ai ner
chanmber (5b) from each aqther; 1§H§V) th .botton1s€§fgce (2e) of the
medi ci ne gui AHGF2MIAE (e PBrALGIES FATih Ykt et) i a hol e (2f) of a
diameter larger theiglihed 0f 4 heiewed Tluwnetconired nesar cdagimsve S50)3d pr
comuni catin medi.cine stor ch er Wi 1.d i £J
cont ai ner chg)%g?n? @‘%ﬁa% %\%gqﬁ?%%rj( )CQ%rr?&%B%ulhni%a %"n“ge :gi I’Yr%%I ci ne
cont ai ner chadyerd (Hipm viihe eppo piss agiedd 2ol 4 ory birdi icahgeopbemge  of
t he po eredc@gg i e i o&un out fromthe punp unit (3) through
t he nedi ci ne-cont)gi .neré‘(r}ﬁ%é er éSI%%é of the body; and 25 (VI) the pedicine
guiding unit (2) iBigotkl ckf vihiFEagRRn mef | FHRSTHRRRER T At THRRAYLRDr ay
nmetering changempeveri GeMie ecdrstr 40146 | Dgahdee D] ead2f)1lvstecdotsom
surface (2¢) gl e MPAl NG Sihe 8P SRk &b versus the mumber

of times of injection; and

20 Fig. 16 is a diagram of experimental data comparing
Example 1 with Comparative Example 2, and illustrates a
change in the CV value versus the number of times of

injection.

25 Best Mode for Carrying Out the Invention
" The powdered medicine multi-dose administering
device (hereinafter often referred to as administering
device) of the present invention comprises:
a device body (1) constituted by a closure unit (4)
30 shown in Fig. 3 and a medicine storage unit (5) shown in
Fig. 2;
a medicine guiding unit (2) shown in Fig. 4 movably
mounted on said body (1};
a rotary spray metering change-over device (13)
35 shown in Fig. 6 that rotates being interlocked to the
medicine guiding unit (2) and has a spray port (2h) at an
end thereof;



agreenent with the nmedi ci ne contai ner chanber (5b) of dmnu3P-it eyedevi ce body
(1), the nmedicine storage chanber (5a) is comunicated with the nedicine
cont ai ner chanber (5b) so that the nedicine container chanber (5b) is
filled wwth the powdered nedicine fromthe nedicine storage chanber (5a),
and the medicine guiding unit (2) is rothPed while 35 being interlocked to
the rotary spray netering change- over device (13) whereby the bottom

surface (2e) of the di ci.ne i dj uni t (.2 . di ci ne
in 24 March 2004 ?hé) dﬂ%Pﬁ% % ng%ﬂﬂ%}q% a@%&r%¥§§§%§%Q§hgﬁyﬁﬁ%ﬁgb&§ered
medi ci ne, i n poprisatetad nihredvadip e tian ddwataiseavas ashe magdiadi ne

cont ai ner chqgﬂgg gq?E t G incH WH ti(2) is rotated
whi | e being int rﬁ%ﬁ%%}% Ss[t eer.oﬂt}gfr %ﬁﬁ%ﬁr@rﬁ&éﬁ%ﬁé over device
(13), wher elSPnsiel titdibie & dntiiRle GFEMeBINE Hiddi(2g), passage
(2d) ang spray pord Hod) i quuniKahedWEly, @eEanddiemmandide air is
bl own out fromthe punmp unit _.(3), and the powdered nedi ci ne weighed into a
10 predeterm tpqg$sﬁﬁﬁﬁkquéuwnthe spray port (2h) of the rotary

spray netering chahgerinear ceyvistowWnlIn Fikdwe amnisierimgaevi ce of the

present invention can he senbled in a nner._.as.describ bel First,
the filter (6‘-3a Otslts Y (} SRaR Webeqoﬁ]gta%%ucsrh%@a?ﬂr om )He aglu er side
into the nedicine Contpiesnic Hantsert i(Gb)fvurhesd dxh il o dthteoricdi awigndut er

side o t he i 0, (1) - e setting position is defined by formng a
step i%othe @%%%%ﬁﬁgpcg%%gﬁ%e‘ﬁgﬁénbgr (Sb) at the tinme of nolding the
devi ce body (1). Then, the bmimedikiie epnchikptiad (oY Ahe £igmeiq ethit t he

medi ci ne st of ggexAidhd Tedic SHC R ok (B, 48 I undde
medi ci ne cont aj ner chanber, (5b) is in agreenment wth t@f ole (2f) forned
in the medicit® QAT aMelq 01 LhPt khF MEREe dhikse r than that of
t he medi ci ne &anmanicd tiatg clisrhesdicitk theidide (i) e2) theclcerdisl of the
botto urface (2e), of th di ci.ne | di [ t. [ ' ?ﬂgi ecured
to t hg]lér ot usETHnc 1)('8)"“2‘;1‘1‘3 J%Wﬁee RS rel%% oépﬁgmo%%{%an? S%F?Jadcée% g’% e l?}Ievi ce
body. Here, t{ia Y elguilrestinemioaitlyofs qroletd rvwick inethe i pleoswre mridducdeld i nto 30
t he medi ci ne gﬁﬁg@gﬁﬁ( Dy | | ROV {dd - quidsly Jddec

cl osure (4) irzéﬁcfl%ﬁ%te y a elrﬁg:%jt aqjd)t ?néc%fée/é to thce I?jéev?%le body (1) while
passing the gdding unit (2) through the hole (11) at the center. Next,

the rotary (II) the medicine storage unit (5) has the medicine
20 storage chamber (5a) capable of storing the powdered
medicine in an amcunt for administering the medicine many
times, and a medicine container chamber (5b) formed in
the bottom surface of the medicine storage chamber and
having a content for administering the powdered medicine
25 one time, the filter (6) being fitted to the bottom
surface of the medicine container chamber (5b) to permit
the passage of the air but inhibiting the passage of the
powdered medicine, the filter serving as an air
communication port communicated with the pump unit (3) so
30 that the air is blown in upon depressing and relaxing the
pump unit (3) at the time of guiding the medicine;
(III) the rotary spray metering change-over device
(13) having a spray port (2h) is interlocked to the
medicine guiding unit (2) positioned at the center of the
35 body so that they rotate together, the rotary spray
metering change-over device (13) having, at the center
thereof, a passage (2c) for passing the powdered medicine



spray netering change-over device (13) having a spray 235maeth Ao is
secured to the device body (1) in a manner that the shaft (2k) of a
non-circul ar shape in cross section at the end of the guiding unit (2) is
brought 24 March 2004 - 22 into agreenent with the non-circular hole (13c)
in the guiding unit of the rotary spray %eTerlng change-over device (13).
it is desired that the shaft (2k) and the non-circular hole (13c) have a
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end of an 10 arcuate hoIe (13 bottom surface of the rotary “spray
net eri ng charige .mﬁﬁxqmne QQédinﬁlﬂ?lﬁuﬁﬁ) éﬁFtW@§P1P§rconnected and

securedsto the | ogﬁw paHe Qfedltdleaedg?faqn@owl(tl)( 23nthasf thel prsshale body

cover is connecte o the device bo to cover thée ra 15 port
Cohy 0"t hor dEv e G GRS SN HRETHAR Aoh 6 e PO O POk 1120y R BT Mokt

descri bed behmuitar(e )t kendrefenr ipalss icpnathiet mmreﬁhmeﬂatt.meofthtdwgm ejsent
| nvention. | t1:1‘1'eS m%%%.'crl%% tcjgaq‘xttatlrhe rd%\ffa?n%ep:oq%gé r{?%?’) Qf‘icezg: di ng

unit (2), rotary spray metering change-over closure (4) and
body cover (9)i )ar @m?stté!el yodismisverf age ridledi of ctrh@ medioriaekionddisg

polyme{g selgglied 2gr WA e HIHUA G}c.%“%'ti%.ld%%r%f 0?0 a{%&*&)ﬂe%’é‘% smRAlDest yr ene,

pol ypropyl ene, styr ne/acrylonltrl e po

acryl onitri| &l Adicedames demmat@isy Rk t{hﬁwdw%éﬁ@gﬁﬁﬁe ungitgH-5 npact

o4V ore S ki, el o S sBiss o 1y
| i IS Si | I al
30 unit (2) CLaghRes dod) bm‘?glfdﬁ%g‘%%e (AT S EREmbE| é%tbédr)ffr theg

group consi stdaah @theagryl onitril e/ but adi ene/ styrene polyner (ASS),
polycaggonace, M gl TRAG! HRLSLU SR, A0 ANC L RO NRLR SARLNET
unit (2) anduig (@dvibes ,bady g Porthon Hadrdafer a BoLer deifdedfata an end of
the nmedicinegjameter larger than that of the medicine container
chamber (5b) for communicating the medicine storage
chamber (5a) with said medicine container chamber (5b),
20 and a pipe (2g) for communicating the medicine container
chamber (5b) with the passage (2d) for permitting passage
of the powdered medicine and the air blown out from the
pump unit (3) through the medicine-container chamber (5b)
of the body; and
25 (VI) the medicine guiding unit (2) is rotated while
being interlocked to the rotary spray metering change-
over device (13) to bring the hole (2f) in the bottom
surface (2e¢) of the medicine guiding unit (2) into
agreement with the medicine container chamber (5b) of in
30 the device body (1), the medicine storage chamber (5a) is
communicated with the medicine container chamber (5b) so
that the medicine container chamber (5b) is filled with
the powdered medicine from the medicine storage chamber
(5a), and the medicine guiding unit (2) is rotated while
35 being interlocked to the rotary spray metering change-
over device (13) whereby the bottom surface (2e) of the
medicine guiding unit (2) sweeps the powdered medicine in



24 March 2004 - 23 container chanber (5b) of the invent gpeshtf®yse can be
suitably used a sieving nmesh or a nenbrane filter depending upon the size
of particles of the medicine and the excipient (which may not al ways be
used) constituting 5 the powdered nedi ci E. When used for spraying the
medi ci ne into the nasal cavity, there is“Used a sieving nesh having a size
of opening of from0.5 to 38 unland nore preferably, from1 to 25 m or a

menbrane filteke NaYidhé POK a{ﬁr&sepf Jy P g]rpag x@a& re 10
en use

preferably, froms to 25 m or sp aying t ne Into the
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powder ed nedirpdssrgg b@/thpr@t}d NEpIoFy | pouatt a(ch))n)aret tcormmxieszartemﬂ twidth at | east

t f | f
1 B bl ot S By e © ART e AUrfiia IR o £t iiThindp TR Of @
material nmeans kha@Rdigde RRVEHTRS JReA T wRE Fhesbriliten amde of t he

flexibhe mat@fdddtertiin0ValRnank @'@flﬂré&rﬁﬁnﬁl%é sy iRk ([@h
cont ai ner chaqger (SQﬁﬁ}an be s rayed or qﬁ$led Thi s, includes the cases
where the whdl %Y (3H Torhd i FRANEL IRV ShE9VISE bl Bt eri al |

and where the purmrheumdma(r&)st@mﬂglsde\tw@daﬂ)ytﬁ&q)ﬁd@nﬁ)l:anfmtﬁrdral except
a portion ne - the nctlon portion to the d levi ce. bo and ot her
portions are cgaonstf | tdu SERPS e (RIS barse cfle’rl?eaﬂd%%%; YIs such a

fl exi bl e materi al Fittsdr e tWen hicluesed @) 2 MatchliRbitidh pyt dstimg havi ng
clastighly sufiliy BAUMPUN A R VOPUIRD e AU b MU A0

synt heti c rubber. The di ci ne used t present 1 nven |on can

be constitut é‘diaﬁgberfdr Kol Rymed alméa}%m@-fam Qp the outer side of
the device body (1). The setting position is defined by

forming a step in the medicine container chamber (5b) at
the time of molding the device body (1). Then, the

20 medicine guiding unit (2) is inserted in the medicine
storage unit (5) at such a position that, for example,
the medicine container chamber (5b) is in agreement with
the hole (2f) formed in the medicine guiding unit (2) and
having a diameter larger than that of the medicine

25 container chamber, and the hole (14) at the center of the
bottom surface (2e) of the medicine guiding unit (2) is
fitted and secured to the protuberance (8) at the center
of the bottom surface of the device body. Here, the
required amount of powdered medicine is introduced into

30 the medicine storage chamber (5a) in the device body (1).
Then, the closure (4) is intimately adhered and secured
to the deﬁice body (1) while passing the guiding unit (2)
through the hole (11) at the center. Next, the rotary
spray metering change-over device (13) having a spray

35 port (2h) is secured to the device body (1) in a manner
that the shaft (2k) of a non-circular shape in cross '
section at the end of the guiding unit (2) is brought



5 wi dely known excipient such as m |k sugar, starches,24 ¢gllHl 9685 Or

pol yvi nyl polynmer, or may be constituted by a nedicine alone. As required,
further, the powdered nedicine nay be suitably bl ended with known
additives such as stabilizers, antioxid s or the like. 10 As the

medi cine to be used for the invention, tHére can be used a w de range of
nmedi ci nes. Concrete exanples include non-peptide/protei naceous drugs such

as steroidal 1@&61a@&bbﬁ@ﬁﬁtﬁﬁxhd%ﬁasneh BePealgkohdRE @5k)i ph! ap@atory
drugs, analgeS|c3&ant|-|nflannator drugs, 15 antinuscarinics,

anti depr essang¥i BHgHnéﬁpBﬁe§§§nF§taEYp@EFéYaﬂ9§eﬁﬁBSI9PPE§e GHEF- hi st ani ¢

agent s, ant|-dabheéqu3qgenu& 1Bad&§§r§dth§€StH6 8e8AtS (28RNt kpdNeRANI @
asll CS anti -

drugs, vitam ns, sex r.no ti - rrhyt hm as
hypert ensi on BPnglrgﬁgﬁFoﬂﬁﬁﬁc(igﬂét 788, 22 Oﬁﬁtpaﬁey&ﬁg éntﬁﬁPPaéastrlc
ul cer drugs, Bbapt fiai bupes seeauonghdvmgg taoapgesite]l bidesh6drl ators,

obesity 1 eabkBg.a96aL5 aBLALEL 6L nC080GN CORLLO0: SURP" B8 onagent s

anti-di abetics, mnuscl e eumat oi d
arthritis drugédeTﬁéréleh bagles tbﬁrhéﬂ asddtyepsidespeot thaaceous drugs

such as horn955551e&te§abes ﬁaeghge%heaésggﬁblﬁﬁ uEh@aérGEggéraﬁH@h

as-anti--sense and genes. t he' non- pept | def pr ot ef haceou I ¢l nes, there
can be used th$8é 6F 5Re 5F°§H630K4ﬁoﬁé knaas Bﬂ ineongoendugs 3Bl ect ed

fron1thﬂ>abovaraaateonadegqmga) AAvRHe bbBeRbmt BEFeagdNoberReetgEabyy used
one or two or _nore o | ect ed frog%the gi?gg con5|st|ng§of nausea-
e

suppr essi ng agehty Qﬁ??rﬁﬂgoﬁﬁﬁﬁgﬁrﬁﬁgr Vafifn x NE¥FrpRAE, PUmp
anti-m grai nesnand(analgesbasec8bdAantihecoanefepdi dréplowvaernpaequsfdr ugs,

bent | der pr ot ofiacaBiiehr Befle Bl i, PR R o PA8 BoaPNEPER" 2064 - o5
consi sting of capeeetad! tanthei devansabody dngsooasnbn cegverotheal spray

anti -infd anmabefy @Eﬁgstosuﬁéréﬁy B%ﬂ??&@éttﬁQHSdeﬁ§QQBE§H 08§v1ce of
tri ancti nol one dexanet hasone, bet anet hasone, becronet hason

fluti casone, ﬁ%ﬁe%ﬂﬁ%ﬁﬁéonfluocortlne budesoni de, salbutanDI and
sal meterol ; analgeseﬁﬁ agkscribbanpelewyardr e ﬁ&ﬁ@rﬁ&lgcébﬁéﬂhﬁﬁﬁmﬁge

phenacetin, aégérparts g%nggérbgéseanag%ghtEhenylbutazone nef enam ¢ aci d,
It is desired that the device body (1), medicine
20 guiding unit (2), rotary spray metering change-over
device (13), closure (4) and body cover (9) are usually
obtained by molding one or more kinds of polymers
selected from the group consisting of polyethylene,
polystyrene, polypropylene, styrene/acrylonitrile polymer
25 (AS), acrylonitrile/butadiene/styrene polymer (ABS),
polycarbonate, high-impact polystyrene and cyclic
polyolefin copolymer, to which only, however, they are in :
no way limited.
Among them, it is desired that the medicine guiding
30 unit (2) is obtained by molding one or more polymers
selected from the group consisting of
acrylonitrile/butadiene/styrene polymer (ABS),
polycarbonate, high-impact polystyrene and cyclic
polyolefin copolymer in order to heighten the intimate
35 adhesion between the medicine guiding unit (2) and the
device body (1).
As the filter (6) provided at an end of the medicine



ful fenam c acid, ibufenac, ibuprofen, alchlofenac, 10 #4 ¢ilehepags and

i ndonet haci n; antinmuscarinics such as scopol am ne; anti depressants such as
i m pram ne; cough suppressants expectorants nucol ytics such as sodi um

chl onogli cate, codei ne phosphate and isopgoterenol hydrochl oride;
anti-histam c agents such as 15 di phenehydram ne, triprolydine,

i sot hi pendyl, and chl orophenylam ne; anti-allergic agents such as

anl exanox, az@irasdidbr WaAMRr (IENidAhanichweaitdtd ,ekherausmaRUppr essi ng
drugs such as ondansetron grani set

ron, netoclopram de,..ci.sapride,
donperi done; SUERRIY. UR&Snd £ HUJE IR & t?r&“dlp"?oqad}ﬁ af‘rfé at oni n;
vi tam ns suchiegsemyianpaniual atien,s i aifal med thies L eserof Horeromesi csiueh ansd
estradi ol , estriol, .pr.ogester.on es ; i-gg#gqegﬁg such
as tanoxi fensca{hed e}icelé’alfegﬁ; (é'mll‘c%ar“r?%trhérﬁ a‘:'isjg'zat C %z}g upsféou T anol o l atlcer?lgol ol ;
25 hypebt ensitdre dawgerad medicinad difier;ueedkan ErmaY s@idhees such as
di azepam antjs pRyaROU s, SUED o ddAEPANngHY |1 JaRdd & Wiesyisly ugs
such as cinetidine and ranitidine; heart failure treating drugs such as
dopamni ne; analegsihesyigur e asizwrqhi operainy bupriarme ghi hego B Wordiebdi | at or s
such as oxytropi um and ozagrel; obesity- treating drugs such as nazi ndol;
pl atel et coadipRgyRESRT A ROl My WhcPRS RETRTAE Ghider

carbacyclin; _ anti-diabetics such as_acarbose and bi nil

rel axants SUMW%&%‘?%%%%&T?Z e a%?tfo gg or aalmn&ensﬁ%uegh as
er got appne, iJtd [Well ' s antys Lheumy of b ©algs
such agbact aﬂ%%ﬁgﬂa?éoﬁrﬁ.égﬁb @?gﬁ“?oo‘ﬂh‘%’hze A?%}Zgﬁﬂjiﬂé

pept i de/ pr ot eiethiceiows htumsthe heire-ways pethexenpd i dsedl honempieznend

cytocains sugg_il s lutenjsin hor nope-rel easi ng hor npn [
hor none-rel e 'f}berf F S, & SHhat o3t PF AR HRY | t?%%g?agi%%g?}ggsﬁsrlns‘me
oxytocins, hignelidy &iefny atd e smap ke phadé N6t a aty BOwcer ta cotabplesdor none
derivati ves, brq%gkini derivatives, .carcitonins, insuljns, glucagon
derivatives, S%f kﬁrffgr%er%‘?m %thhﬁ*f%ﬁm&%d&ﬁ% #c;r nes,
| ut eni $6ng hasotoneshy 1ersal) i e hyorepygléaet orsttam) crayom n abagenbiberat ed
pepti des, alrgﬁuﬁgi¥géugtgi£@gig@ pepiide derivatives, parathyroid
hor nones, parat hyroi d hornoné-"rel easrng hornones, prolactin, thyroid
stimul ating It is also allowable to attach the filter even 1nto
the hole (5¢) in the bottom surface of the medicine
storage chamber (5a).
20 The pump unit (3) of the invention is an element for
compressing the air to administer the powdered medicine
(by spraying or inhalation). It is desired that at least
a portion of the flexible member or of the wall of the
punmp is made of a flexible material. Here, at least a
25 portion is made of a flexible material means that upon
pushing and relaxing a portion made of the flexible

;

material, the powdered medicine contained in the medicine
container chamber (5b) can be sprayed or inhaled. This
includes the cases where the whole pump unit (3) is

30 constituted by the flexible material, and where the pump
unit (3) is constituted by the flexible material except a
portion near the junction portion to the device body (1)
and other portioné are constituted by the non-flexible

material.
35 As such a flexible material, there can be used a



hor none-r el easi ng hornones, angi otensins, interferons,2s4 watek! g4 ns,
eryt hropoi etin, granul ocyte colony 15 stinulating factor, and m crophage
formation-stimulating factor. As the peptide/protenaceous drugs, those
sel ected fromthe above-nenti oned group n be used in one, two or nore
kinds. As the vaccines, there can be exefiplTfied whooping 20 cough
vacci ne, diphtheria vaccine, tetanus vaccine and influenza vacci ne.

Descri bed bel oAl £ tﬁﬁﬁi&%ﬁ%&d&%@%ﬁ}‘ag e 1yedtidieerdy parts of the

invention. T I ci ne storage uni ch”is™an rnternal 25 space of

the device b@BAYRHORMlanfy (g iNALUREL £ ol hes shgubber -possible to
of f Ig'ar bgood op?gabinjﬂét %}bowbd\%?c:&i St@%?diicdcﬂrf‘ea!ds\(g[dhtihﬂtgﬁ %Mé{tmiﬂﬂv@rmic{rh?a
pr ot uber ance on the bottom surface in medi ¢i ne. storagde uni :

si zes of the ‘@dérﬁ%f%sq%@%ﬁ%ﬂmé%e&m irer® @}?Qsﬁéne(% &hd of the
medi ci ng gui diideNiknowr?)exsipieerdf dutth pEmMilK tsuddr ,t steeradh@mect ed and
the nethod of 4 connection, size of the operat] or{i Qi . .of otary
spray neteri ncge]C];] Ogsee-SO\Perr p(fg\??v@@y?lﬁow(%peor?’t iogﬁtn}agr? t%urciﬁn%g%tt%eteﬁ%%agry
spray meteri rg rohdimieemlover. dAd cequid)edy handlexandheheowdanad of t he
medicine th | 5. SL.0r WASTE I s TR G 4O, in the 24
March 2004 - %#l}d%%ingg’e_rbggs‘%ew ceygl%rﬂge | nveér\ﬁt P@#@a%ﬁe@%ﬁndi ng

upon the ki ndwth tafe Steahidireraphant fotidantmpler thfe Likdwer ed nedicine is

to be agnmi nisteredyd Ntk hey idihe NasHe G IR WL tiFRMHE HZY HHesn
anount of 15 ng each 5 tinme per one C&VIE%$%%53., four tinmes a day),_ then,
the anount G} g )VERD e IRIEER R iFSe SVFFTDE* AW Seeks

use becones lmalwde nich-peit) day pddtd rmmcqmelmsysrediat res heteermodud K

density of O. then,, the  volu is 1.4 m. Therj.gr#ﬁq{gani.f_the devi ce body

6 .
(1) has 10 a YEpt U TEHRR SN S Gt intain a volume
of about 5 nminfilematdey elisys eanaleyksicirant i-gidni kamuardny dvvise

Punoti 88 por tp A MBS, M e Sl o g S ned 16

therein and tewpedtwaRtumucqlytion o ansi Mstanish agengheitihe vol ume

of the mediciyle &aMAI{fdnts, nausea-suppressing agents, anti-insomnia
drugs, vitamins, sex hormones, anti-neoplastics, anti-
arrhythmias, hypertension drugs, anxyiolytic sedatives,

20 anti-psychotics, anti-gastric ulcer drugs, heart failure
treating drugs, analgesics, bronchodilators, obesity
treating agents, platelet coaggregation suppressing
agents, anti-diabetics, muscle-relaxants, anti-migraines
and anti-rheumatoid arthritis drugs. There can be

25 further used peptide/proteinaceous drugs such as
hormones, cytocains, vaccines, as well as nuclear acids
such as anti-sense and genes.

As the non-peptide/proteinacecus medicines, there
can be used those of one or two or more kinds of the

30 drugs selected from the above-mentioned group. Among
them, there can be preferably used one or two or more of
those selected from the group consisting of nausea-
suppressing agent, anti-insomnia drugs, vitamins, sex
hormones, anti-migraines and anélgesics.

35 As the non-peptide/proteinaceous drugs, there can be
exemplified one or two or more kinds of non~ '
peptide/proteinaceous drugs selected from the group



chanber (5b) in the device body (1) can be suitably det esptRethaependi ng
upon the volune of the powdered nedicine used in each adm nistering
operation and the 20 nunber of times of adm nistering operation. \Wen the
powdered nedicine that is usually used h an apparent specific gravity of
about 0.1 to 3.0 and the powdered nedicfne is used in an anmount of about 5
to 200 ng each tinme, then, the nedicine container chanber (5b) nust have

25 3 vol Ure, oIl L3 200010y The ahipTenghcblo MRdigl pe gaaLal ner

chanber (5b) ~can bé rovi the a protruded
portion (6a)S@En@mﬂaimanﬂnminﬁﬂamm@tqgw dQMQﬁstﬁﬁghtﬁG | ength (vol une) of

t he pro”Ude@xyFaQ*’otdo%l%Qan@a)p %S:%’l%'o’l n‘épo%rtﬂ&ﬁcki‘ﬂb*ioﬂ%ns' ty of the

powdered medicine, to a he wei ght of the nmedicine
that is neteFEﬁ“@Wﬁhﬁﬁ@W§d G&tééﬁﬁﬁﬁﬁﬂﬁeup@ﬁcéom@ﬁ§ﬁ@@nﬁn the bul k density
of the 5>O\Aderfq@triws@nr¢% moﬂé&%@dn@%r Qflhz%c@:‘%tﬂ@btl @)‘éﬁ@rsohllﬂlet ation in the

shape of 35t r ot r yded portlon re be .exe i.fi.,ed_a conical
shape or a cy Pﬁﬁ%r ﬂ %m%%& @ iﬁgﬁﬂﬁﬁéﬁcﬁhggﬁﬁ n%&ppm@§yrgf t he
24 March 200ﬁrug%85ubmyemtm@@ﬂdammnmﬁweaeqfphb@Wb@glhheaapanla,such anmount s

that the pomglr%FFpEQ|C|n%1§§p %!n%%ﬁg 1%% L=t C|%%fe%%%a%|g%%fghanber

(5b) is al nos |sdharg apdn ressing tHe pump unit one or
sever al t|neéuﬂdem@mlCSanlMBslbﬂﬁ§na@wenbM@wOWEMh b cddodenided in further

detailyg Accﬁﬁg'hﬁ%(fte%attzh%n%dTn@oﬁb%wa%qndezéncﬁg.m%fsctal}@.nl'cgvgﬁk'ho'315 the

medicine in th i cil ne storage chanber Is contained in the nedicine

cont ai ner ch§ﬁﬁ@P1@®ﬁPeIOa@¢lﬁﬁﬁﬁeﬁ@amﬁ§ FEGhC Bfe 1GdPERRG e COMBP bei ng
interlocked & srsraha.rsy é@e@idﬁ&&@ RelcelFRaes0gelch 6@v15@q:.6;3r3) and the

unit-dose of [ pt. b rn t he nedi ci ne |d| uni t (2) in
the reverse P@@Hl ai@’a?Qﬁ?ﬁ&?<§§ﬂﬁﬁﬁ%§ﬁ & OREat ontalner
chanber (5b)hthu&hlbh&d@nlEﬁﬁkﬁﬁhnﬂtammm G@@@t@aﬁuba aea5|ly and correctly
pi cke p an r the r di, I dose anount

st or e&#ln thgi:"gi:'t“:"gbe‘.?lg’dE or dgé-‘re%\éﬁ% d) lv%vl t og’ ﬁgtalgr?y particul ar
devi ce such &lep@pemyé,ﬁduweph@mttmldgr@w 2gemesnsulcdr asr eventing a
change in theg deRshby, PY-RAS$1%, ozagrel, tranilast and ketotifen;

nausea-suppressing drugs such as ondansetron,
granisetron, metoclopramide, cisapride, domperidone;

20 anti-insomnia drugs such as brotizolam and melatonin;
vitamins such as cyanoccbalamin, mecobalamine; sex
hormones such as estradiol, estriol, progesterone, and
testosterone; anti-neoplastics such as tamoxifen and
tegafur; anti-arrhythmias such as propranolol, atenolol;

25 hypertension drugs such as nicaldipine; anxyiolytic

" sedatives such as diazepam; anti-psychotics such as
nitrazepam; anti gastric ulcer drugs such as cimetidine
and ranitidine; heart failure treating drugs such as
dopamine; analgesics such as morphine and buprenorphine;

30 bronchodilators such as oxytropium and ozagrel; obesity-
treating drugs such as mazindol; platelet coaggregation
suppressing agents such as beraprost and carbacyclin;
anti-diabetics such as acarbose and sorbinil; muscle
relaxants such as pinaberium and inaperizon; anti-

35 migraines such as ergotamine, imigran and alniditan; anq
anti-rheumatoid arthritis drugs such as actarit and

platonin.



the air to cope with a change or deviation in the bul ka4 eigpshtaooaf the
powdered nedi cine that may occur during the preservation. Here; (a) since
the closure unit (4) is mounted on the 25 device body (1), the nedicine
guiding unit (2) is brought into intinatg contact with the nedicine storage
chanber (5a) and no nedicine | eaks thro Sh"the gap between the nedicine
guiding unit (2) and the nedicine storage chanber (5a) and, besides t he

powder ed medi ci ne goesydat e 803E {@% %ﬂg%re fé eCs use t he

interior of the nedicine s orag C a erne |ca
seal ed; (b) t¥eemRbEieRk Wlmm@s wad C(}290¢%111$Jr$iw1|arﬁ arutemi s g eI y

adhered st at %m&n@h@@léa{biﬂ? KON Shd 1Y O %‘Egéu X for tzﬁﬁ %fe of

resi stance to_inpart a suit e deg ree of* Vi

medi ci ne and £%F° %%Erﬁo%t%%WI EW%WIW@ORWWH ed nedi ci ne;
24 March 2004oxy@ifs) Hirudiod aie(z&faatfwé@d drikdpabaotd om surface (2e) of

t he ned|C|nei§¥|d|n th é%é for connect , the, ned|C|ne st or age chanber
(5a) with thelnﬁﬁ% Bt h?ﬁ%m%%r Hatives » Rt ¥ % ar ger t han
that of the BiemhmmmpMaraﬂormh&;‘ubeirns(ﬁh)nsﬁr@hldmﬁ hberpeh€ivesf o  be
reliably cont &ﬁﬁj cqnt.ai ner nber_5 t he hol e
(5c) forned: cflln }gbottoms acg(}g:hoﬁpoxfn}]one lger?eans g}gard%é%%ﬁ‘t (5) cones
into agreementtGRIFiry th@"npmﬁ,sr( 2g)swpienent dviintch f dsntaiom suaXateo{Pt) of
the nedici neyed a1t tlY tpd)id MR i %@&t rg/%ﬁg{rﬁ&g paEELIYT C i's

applied into the nedicine contalner chanber t he
time of filliFRF4RFIHER cinfEatdnre #ﬁaﬁﬂiﬁﬂﬂ rﬁﬁﬁ%ﬁhﬁ?Q%ﬁthmePWery 15
accur at el y; amie(aﬁlridlmm:rdrﬁfm, (o1t fhe ﬁfﬁﬁh&lm%ﬁuﬁtﬂle&& it (2) on
the side of th de| e storaqe charrber‘_:\(q}:g |ncI|ned an angle (a)
relative to tlh 50 orrﬁ ST IS gt ﬁgélenﬁﬁrfs'(Z) to

i npart sU|tamn$em1euhynﬁs(ﬁryuﬂnanqxntxnujgnﬁnuﬂbdyrdfubxumwer to increase
kézlilﬁgd:syf%¥$ﬁ% g%f% ¢QJMléy%ﬁhéé§a &ﬁher C réﬁgtiékn
actor As the peptlde/protenaceous drugs, those

selected from the above-mentioned group can be used in
one, two or more kinds,
As the vaccines, there can be exemplified whooping
20 cough vaccine, diphtheria vaccine, tetanus vaccine and
influenza vaccine.
Described below are the sizes and volumes of the
constituent parts of the invention.
The medicine storage unit (5) which is an internal
25 space of the device body (1) of the invention has a
volume as small as possible to offer good operability.
More specifically, they are determined by the
protuberance (8) on the bottom surface in the medicine
storage unit (5), sizes of the opening of the medicine
30 container chamber (5b) and of the medicine guiding unit
(2), size of the pump unit (3) to be connected and the
method of its connection, size of the operating portion
of the rotary spray metering change-over device (13)
(portion for turning the rotary spray metering change-
35 over device (13) by hand) and the amount of the medicine
that is stored. .
The amount of the medicine to be stored in the



thus meking it possible to make uniformthe amount 2%oOMakbe poadered

nmedi cine contained in the nedicine:lf, container chanber (5b). In the

adm ni stering device of the invention, a decrease in the nunber of the
parts contributes to mnimzing the sizg,of the whole device. Besides, the
30 passage (2d) that is installed along the axis of the nedicine guiding
unit (2) contributes to minimzing the size (height) of the adm nistering

device as a V&m&ﬁn@&briﬁ@tdé\hd@%ﬂ)%k@&ﬂ%&ﬁ@d %rﬂ&be Msiering
devi ce of the pres nt]{qﬁg QHHBS has, t he arcuate hol e forned in
the bottom sdt¥Ate oY %leﬁ MG ING 1 i JB¥ Q%r‘?j&a tdt® of the
rotary splray pﬂdﬁrm nehbRgim e viay td:e\r?es:%c{rrﬂﬁ%lsﬁudﬁbd m?lm% MC%]W@004 - 30
non-circul ar _ho cent t he protuberance e upper
surface of tHEE Lﬁvelttﬁﬁst et(wﬁ @56“ arYe 10 &bk qq% cfﬁglgaﬁ%aﬁp%ﬁhol e
(13d), @her ebl,ammWIt e ataaritss priaye n;etm:dmg:mfrm%dabey, deheree (HB) i s

[ﬁteaﬁlgfle (515%%%1’{}%;@%% l’ggs'tjgcﬁj{ a&ﬁee&;ollﬁ? ‘,thq ?’u{erndglv‘%o”g tt?d(;nbeéété@ eremﬁdche hol e

(2f) in the Btq oieediE M bqaranenflt e hredild me &0 digyg ubf tth) is
super posed o oﬁdlsﬁ:éﬁi‘%é‘dl'leir?@rﬁﬁ rk?rbﬂh@@?ﬁ{sa.(t%b)oﬂfo lde ﬁ?éﬂ cgpody 10
(1) enabling t nedj ci_ne contalner cha e%ﬁé to be filled mnth t he
powder ed nedi (9 G TésiMes gl device Rodbt tombas f ace

?fz ';he]:cwredlhcmeiesjﬂ]r&gie 25dert a(rﬁi) a ?iltﬂnmwtt SEiglare: aaﬁrre.fﬂﬂaﬁlrvuahhl tatig (pl?’l)oe_
g) of the cin i di.ng. unit e interior of the pu i s
comuni cat ed \r;rmﬁtqw 3%& %‘r t'ﬂbe‘)r%{drﬁ rsetﬁaﬁlr(ﬁ?]de?ﬁ%eﬁ Ssng;)]t]hat a

decr eased pn@@mmnxstqnmngnﬂeymceannyahik|dﬂ(sﬁdn1nguthnrmadinﬂnﬁrmn a
chanmber (5b filled
i e s i ng S oL, PiEre AU Gkt RE SO Y

extreme end dflOhéedasit &hehglasdicing mdm omictsﬂt?@ slantained pi pe (29)
of theismedi ainegcdyi (aﬁag ﬂHbJ te loBures uﬁﬁrﬁﬁqqt)GQﬁﬁb (i MR %on CONt @i ner

chanmber (5b), and th ry medi cine in medi ci ne contalner chanber
(5b) becones readf E}:}gep é:&é’d‘“"'wot t&’i‘f" S I K976 RIRFen a char gi ng
position chamber (5b) in the device body (1) can be suitably

determined depending upon the volume of the powdered
medicine used in each administering operation and the

20 number of times of administering operation. When the
powdered medicine that is usually used has an apparent
specific gravity of about 0.1'to 3.0 and the powdered
medicine is used in an amount of about 5 to 200 mg each
time, then, the medicine container chamber (5b) must have

25 a volume of about 2 to 2000 mm®.

" The volume of the medicine container chamber (5b)
can be adjusted by providing the filter (6) with a
protruded portion (6a) of a dissimilar volume. By
adjusting the length (volume) of the protruded portion

30 {6a) depending upon the bulk density of the powdered
medicine, it is allowed to adjust the weight of the
medicine that is metered and picked up depending upon a
change in the bulk density of the powdered medicine.
Though there is no particular limitation in the shape of

35 the protruded portion, there can be exemplified a conical
shape or a cylindrical shape. ,

It is desired that the pump unit (3) of the



is marked at an end of the turn of the rotary spray nef enireg zdt@nge- over
device (13) at where the nedicine is filled and the other end, is marked
as a spraying position, then, the device can be nore easily operated 30
whi | e preventing erroneous operation. |npghe adm nistering device of the
present invention as described above, ﬁe medi ci ne storage unit (5) is
conbined with the nedicine guiding unit (2) and with the <closure unit (4)
to establish anhernvtdn chd |da§£1&1@cb§tmwﬁ5gifhé hei freth Céweh Sdmdwages chanber

5a. Due to th er net t at e, howev a diffe ence occur in
t he pneunaticg%?g ?eﬁgﬂ%%% % ?ﬁhﬁrﬁp%ﬁ %% I R%éd%? € 31u >
;:Ean?er (5?) fcmﬂn‘_ea.’pmmm ¢33 mizend (m) ek mlrmdss’ofalhedlmimméd aﬁp?gt ﬂevi ce at
etine o i . eV| e. o e
bresent | nveliPassHE SRS SlE ot LB, TR S SEbESR v o e

surfaceSof thelmeslici ne storage chanber (5a) and IS brought |nto agr eenent

wi th the pipe (29&19@%%@&@%?9%@@&%9@@ointﬁ&@i?@lf Chdiga g di ng

unit at the tinme of filling th di cl ne pneunatlc pressure
to becone unifor mAGRMELIME ﬁ%dﬁ%@rﬁﬂ@&%ﬁ%&ﬁ?%ﬁ%d@%?lQ© eEathe punp (3) and

f)ﬁt erlgr of tﬂev@ldmb M§:1§Eégﬂecﬂﬁé/i§@ 1nTﬂ%Qﬁ@d§c1ﬁep§€@ﬁ& r&md t@ﬂlt)utn}] of
e nedicine ¢can be netere rrin sire a e
angle (x) suﬁ Bhdedy ?Sp??kp%%n¥%rtQﬁ éﬁé? ??Eﬁa%ﬁﬁFtéhﬁﬁgﬁfehﬁg of
t he hollé (2f)b§otm£mhmg1ﬁﬁm&mmﬁicﬁnSLqﬁidin¢2@ﬁltot2IFheﬂmglC|ne gui di ng

it (2), i f h 1 th
lrJ(r)]!t ar3(/ )spr:'ai m@lé%é%ﬁaﬁn%&%v%ég%reﬁiScépai%al{sl%% %O‘JE‘?%_fgg‘%Agv%zd |§ in a
range of fromeoiceglbes, tand Sthelanesicer, ofmnedﬂ@upe elersdyt By om 90
degrees o 120, degi £ethe Wid & 1 IRl ) N U1 6 N5 i (Zdvd Lt es

bet ween t he fllllng posi tion and nisterirnhg position wthin the
above range GFrefigh¥s, S RS Ve (SMEMRRA dbl Fhe dnedidire gontaipen jn

the axugl di rcﬁcém}Qéer\(OSlk 1o siig, thee rt&ditud@sé no£5médiEc IRkéli @amepst or age
chanber (5a). deS|re

th I th fa f_th di
gui di ng unit ?523110% "'luhci %?’a%e%? : HL TS le%“;a%(gdpéb%} ‘g er r? :at)CI Rgs an

angl e (a) ovepowdexajenadidimendb a multi-dose amount stored in the
medicine storage chamber (5a) without using any
particular device such as scraper and without using any
20 means for preventing a change in the density by passing
the air to cope with a change or deviation in the bulk
density of the powdered medicine that may occur during
the preservation. Here; |
(a) since the closure unit (4) is mounted on the
25 device body (1), the medicine guiding unit (2) is brought
into intimate contact with the medicine storage chamber
(5a) and no medicine leaks through the gap between the
medicine guiding unit (2) and the medicine storage
chamber (5a) and, besides, the powdered medicine does not
30 change its physical properties because the interior of
the medicine storage chamber (5a) has been hermetically
sealed; -
(b} the medicine guiding unit (2) is turned in an
intimately adhered state mentioned in (a) above involving
35 a slight degree of resistance to impart a suitable degree
of vibration to the powdered medicine and to prevent a '
change in the density of the powdered medicine;



degrees to 45 degrees with respect to the bottom surf asemd@ch28)osf the
medi cine guiding unit (2) fromthe standpoint of netering the nedicine.
More preferably, the angle is in a range of from25 degrees to 35 degrees.
It is further desired that the pipe (29),q0f the nedicine guiding unit (2)
has angles (R, y) over a range of from 35720 degrees to 60 degrees with
respect to the bottom surface (2e) of the nedicine guiding unit (2) from

the 24 March 2004 ¢c$2 tBéandpei Nt pf £8FHEST 54 NEhé F@omcsm@fa&@rf
of from 25 degrees to 40

referably, t an in

gegrees. ¥he h?%?g S?é%n%eé%%€1B$ ?%ﬁtlh%gnf?wa?ﬁ®e%E?n% ¥R ni shed with
af drKi ng 3\genhecﬂitairée swsnad;éycgsﬁldef 0(sayowgt1a @ﬁ@ng@iiéuﬁélecmmﬂ@ml ty
of the powder i cause it naln

dlspersPng pr%% WE fé?ﬁé ﬁ%%ICI%% ?%e% %a%?%lsterlng
devi ce 6f them@deeame toveainen cnﬁmhey b&bﬁ}sgmah&ﬂmg ﬂﬁmnmﬁdi¢mme ts no
particular liyat 19£‘bf’3ﬂ J_Eﬁta xgé&'f’ﬁ’stﬂé’ ﬁ{‘Q 1 &40 @99[’%%&9 JRdhgspe can
be adnlnlstere y usl e adm ni stering eV|ce 0 I nventT on, the

medi ci ne can hdnlnlstered into body 15 cavities such as a nasal cavity
or the lungs. The (& esgnd wy@nfs@p %ﬂﬂé@eﬁnatﬁélﬁéw@rhysufﬁ%@ea@ vely
constructed pomder medicine multi-dose. adm nistering device wh IS

conveni ent t o"RArPYILIGHERS StRTRER, UBRH (3) CCRBDT el BFO RHTRINEHT win
adm ni goeri ngtﬁénep:?;@e PERgler efeni@di £h NENOYLSPESY | H\fr Picé n(r@é)atwnthé\hl chis

an excellent_effect. The.invention as an stering,device
cont ai ni ng, |$F$+Flﬁﬁwﬁ%ﬁ?%ﬁg BRTY ‘%iség%§6§3¥ %fg¥%%qﬂ%daﬂ§? di ci ne
which is admmr@aueei is apybqusmw 2he anedixine cacts bk mlsambeng

oper ati on. Eﬁﬁyr I desc ﬂﬁﬁ: y of

exanples with re erence toq¥ﬁ@5 Qg%ﬁ%%h§$%wﬁ aﬁ?ﬁ %i & %%Id however,
be noted thatMeFHCitRemBdnthe pPevwdRre@yme ii-m?n it%dfitlﬁcbt‘@ml y. (Exanple

1) Figisl is @csediony gﬁ@M/lllustratlng the entire constitution of the

mul ti-dose powder ed nedi ci ne
{e) the surface (2i) of the medicine guiding unit

(2) on the side of the medicine storage chamber (5a) is

inclined by an angle (a) relative to the bottom surface

(2e) of the medicine guiding unit (2) to impart suitable
20 degree of vibration and motion to the powder to increase

its fluidity when the medicine guiding unit (2) rotates,

so that the medicine is reliably contained in the

medicine container chamber (5b);

thus making it possible to make uniform the amount
25 of the powdered medicine contained in the medicine
container chamber (5b).

In the administering device of the invention, a
decrease in the number of the parts contributes to
minimizing the size of the whole device. Besides, the

30 passage (2d) that is installed along the axis of the
medicine guiding unit (2) contributes to minimizing the
size (height) of the administering device as a whdle, S0
that it can be easily carried.

The administering device of the present invention

35 has the arcuate hole (13d) formed in the bottom surface
of the cylindrical portion of a large diameter of the
rotary spray metering change-over device (13) with the




35 adm ni stering device according to the present inventsd @8arch TAmadevi ce
body (1) of a cylindrical shape was obtained by nolding a cyclic olefin
copol ymer, the device body (1) 24 March 2004 - 33 having a nedicine
storage chamber (5) of an inner dianeter, .of 15 nmm and havi ng a nedi ci ne
cont ai ner chanber (5b) of a dianeter 6f 8.5 mm and a depth of 3.3 mm In
the bottom surface of the nedicine storage unit, there 5 were forned a

i o o e . \ 3
ord 5 r ee LA RC ) Jelh s, Aar el BB AR A 2
devi ce (13) YMpsthbtunprd Birfanalioh thetlgrwi wHe the sDtag o :# ay

netering changgsomedg dayiafe (HDui@yinn e spidy, thaddy GAlen Afha di ameter
of 4 mm and havkﬁgra bottom portion of an inner djaneter of 18 mmfor

connection t FORHY ARFRN dGHHTITH)CRARIG P YHe WRAR botly ¥81)Lotmed
medi ?:i ne gui g:nengs;tm; ttrﬁe'zzjlpww&ibrc]&ﬁaadmd( ztall)Sn{cb& Ch.'lﬂ‘.gli\f]é aw?ﬂ _Ce:;ﬂiﬁn!ld;_end ”
copol yner an unt e evi ce . i cine guiding un
(2) having thoeél\gﬁ'é%glogfe a loj;q)s’k G4 a"%o‘?ﬁ%aﬁ?djétﬁl?%fgetr% él]g]i ter of 15
mm and a polaiftimrheaitghthafe Zheé hovleofectiad e thvet tramt agyr Sqray
met eri ng chawg&-ov Vi { ; qu#ci i di unit.(2), the
angle (x) -sub en)de by ﬁgeedcle(%]tq:%ﬁ &2’81%3;}% he 1%)I@e)( 2%1 sgergeqﬁ%cggéc%n er of the
pi pe (29) washsemedisine LB theigresesshamis cdl espbrithed devide kodi e (y) of
the argyate Mol drimh ¥ Mtk ikd 16 RO AR AU A Lpdi e sypdieipe stor age
unit (5). The angle (a) of the inclined surface (21) to the bottom surface
(2e) was 30 fildgfbgridds thadbawienad)radiingand pdgsifeswerdress theyr ees
é ~) wit h( r )esme t(tsd)hetrbame)rncmgtrdr@c&ﬂ?eﬂ?e ¥ t‘&z‘rﬁa chﬁrchirse; @wwigééo
egrees (y) w.t.h respect .to t ottom surface (2e t he, i nn sl de.
Furt her .+ he 10 U S gl et RS EE WEL B APy A dThg a 30
pol yropyl eﬂe,tltd]m(zﬂimjsimee gnj;teir(gl)qz‘rﬁgvi ) ,a:jéi:pé ei.r(ﬁr)izxf ofa thearmingy Sf 5.0
mm i n iC e i d e was inserte
Next , ?ﬁe ~de\a/(i C)e_ '08:3%/;“%“1‘?[1 was pqwtgﬂper%%\n% aﬁ?r)e%fane}g%i lter (6) made of
a pol ypropy| éF@ITENAtIF P sl ifg s15 Wiats andarre@sed PNSEPMD unit (3)
made of pol ygifadsene ihegmdidd Netd Aridanedit ind Domasi dit | @thndh 1000
ng of the pom%&{e% nedlﬁine 24 March 2 Oﬁl- 34 . )
(ob) from the pump (3) and that the powdered medicine is
filled maintaining a high accuracy. When the
20 protuberance arrives at the extreme end of the arcuate
hole (13d) on the opposite side, the pipe (2g) of the
medicine guiding unit (2) is connected to the medicine
container chamber (5b), and the powdery medicine in the
medicine container chamber (5b) becomes ready to be
25 sprayed with an easy operation. When a charging position
is marked at an end of the turn of the rotary spray
metering change-over device (13) at where the medicine is -
filled and the other end is marked as a spraying
position, then, the device can be more easily operated
30 while preventing erroneous operation.
In the administering device of the present invention
as described above, the medicine storage unit (5) is
combined with the medicine guiding unit (2) and with the
closure unit (4) to establish a hermetically sealed state
35 in the medicine storage chamber 5a. Due to the
hermetically sealed state, however, a difference occurs

in the pneumatic pressure among the medicine storage



having a particle dianmeter of 38 to 150 m The cl osur e24 widen( 4pomnas
inserted in the device body (1), the rotary. spray netering. change-over
device (13) was nounted on the nmain body (1) and, finally, the spray port
(2h) was 5 covered with a device cover _(9) made of polypropylene to
conplete the adm nistering device of the invention (the whole device
havi ng a hei ght of about 85 mm and a di aneter of about 24 mm. 10

[ Conpar at i ve dixame (Ja) ) thearming J{ hendad e eredi drl)o@nghd he nedi ci ne
gui di ng unlt a{%,)pwere oht ai ped. q¥iﬁ£ i n he c cl, ol efin copolynmer. In
Conpar at i ve Fe = HhSR e ¢ %£@%MQW@$ ding a
pol ypr opyl ene 15 Iandzlténadmharssteaaneg tdwmﬁ&ﬂdﬂmsﬁnﬁxarrpl e 1. One
gram of a m xt 1%%mr t . hydr o
cel | ul ose (99 8 avi c(&}l}é% qié s}l}/c’zlee (fS%O))Af éa% X%Ee 32 tom
magnesi 8m st éa1Racy m@%hwquwra)camagmmmmcﬁac) nearst grsge units

5) of these I (=T r

(5) BEOURtATRLR o e&_ﬂ% m?lﬂﬁ’ecl@( e ( n&)egfp%ﬁcf‘ h SHEY

neteri ng change over deVI ce S recl pro ween

filling posi YFFhEH %eprOafyu mediqige g%qmelrpmwﬁjém@sed at

the spraying q@smtllqmgt GheC MRERGH,Cloha3l i3 R PrduMA ROWIaLss e t ot al
wei ght 25 of th%)adnlnlsteglgg deV|ce was neasured each time to record the

sprayi ng amo(it 1oipe iSharads FRATMPEE of fered a
very st@ble dﬁc&)qomsn@ﬂtw)smmyle:g;eaﬂmmtomfthw aZim:(s@\érix?g H8vide.

average, andm q%e:re@ trteedt e_,erd:éttr __L%{)erca gﬁ}n &g& ov.er devi cDe 30

(13) to snoothly Totat’e r ciprocal 0 (3R
Conpar ati ve ®edges.l, the spraying anDunt was 16.0 ng (CV =2.8% in

average which vas s iy BAFid.hal, afy Byl by '%f &'ﬁ'FeOL%r}%V%nt' eth

adninisterlng operation, . however, reésistance was |nv
£

reci procal JorF Ubr-amRiEd Saties GenF et ithe M?gda?gdveﬁndjé\h%e (13).
Wien |2t tocehard efe tiay h@‘lteer( 2tfhe fJriidd i1t hhedWottnerd M LRer @td on,

the rotary spr ch 2004 nmet.ering chan ver device 13) d|d
not al nmost r%tfg%ée mlgl\% HEE, gtuﬁglr?igxtuﬁ’llé: d&ddert glulﬂg-u Egﬁ\@é”ré _
bottom surfdye iof tthe deviuedebddyeand 3de imedihei mt@mydlstgsa;nlt (2) From

Lhegealt, | hedR R SIRG R ARV 1P TN Bl 1 el S O
the deV|ce baody (
in a range of from 60 degrees to 180 degrees and, more

20 preferably, from 90 degrees to 120 degrees. While the
medicine guiding unit (2) rotates between the filling
position and the administering position within the above
range of angles, the vanes (21) provided in a number of 2
to 3 in the axial direction work to stir the medicine in

25 the medicine storage chamber (5a).

” It is desired that the surface (2i) of the medicine
guiding unit (2) on the side of the medicine storage
chamber (5a) has an angle (0) over a range of from 15
degrees to 45 degrees with respect to the bottom surface

30 (2e) of the medicine guiding unit (2) from the standpoint
of metering the medicine. More preferably, the angle is
in a range of from 25 degrees to 35 degrees. It is
further desired that the pipe (2g) of the medicine
guiding unit (2) has angles (B, y) over a range of from

35 20 degrees to 60 degrees with respect to the bottom
surface (2e) of the medicine guiding unit (2) from the



medi cine guiding unit (2) of Conparative Exanple 1 due4 ®artke2004

hi gh- nol ecul ar ‘material used for the nolding. [Conparative Exanple 2] 10 In
Conpar ati ve Exanple 2, the device body was obtained by using the sane
materials as those of Exanple 1 and in tBe_same manner as in Exanple 1 but
wi thout formng the hole (5c) in the bottom surface of the medicine
storage unit (5). One gramof a m xture powder 15 (bulk density = 0.50) of
a hydroxypropytacépdihosef {99E28ihaving medicing| e HoZ& §&ef§ké§&§§0

m crons sanme . as those of_ the above Conparative Exanple 1 and nagnesi um
stearate (0.29%°wRRI1#E r Fhuddd a5 1t e Tedwec iofe £308Y 2§e degiviers 46

t hese Exanpl egdgpdds Conparative Exanple 2. 20 The rotary spray netering
change-over device (13) was reciprocally noved between the filling

position and the BiR Zdmbosering, denice hef pube inrwenfehrrssayl ke t he
spr ayi ng posifi o died APsEsW Idﬂynépég%& hen i Xié’r@suﬁf’l’f%se&- hgo t ot al

wei ght of the ad nlsterlng device was 25 neasured eac me to record the

sprayi ng anoUmfeHt @fiiangosth the belk denseie of wwerwdeaedl e 1 and in
Figs. 15 andnddicifi¢ erausgudyiegl S thumsdi fxaamt ecd mifefetha very stable
and const ant nt of 16_.7 in aver

permitted th ép%?a%lt%/ %p PRERY i %Y ﬁgfyc’f\%g‘él%%e‘gh/%‘?ev}&el #%%egm)ot hly
rotate reC|procmI%hevadmmnMStﬁgumgcﬂkvﬂneImﬁttha(pmgﬁﬁnm|$WVQMHnmhe 2, the
sprayi g ano #é)d = 2.8%: in average which was a slight
decrease in t unlfor ty of spraying as,  conpared to Exanple 1, but was
within a nedici naITT}P%‘ diheimbl e mcarig@rtwmbmslmlmwm ren ah’ir acy. The

sane devi cesooned forfd |1t Eﬁ@@ﬁe Aidd &SRB anount to make
sure the reproduceabili | n Examp 24. Nhrch 2004 - 36 the spraying
amount was v ‘ﬁ“ %&W%&gﬂ% AR Ster gnfqise af goje  and

al most no di f:ifre.remﬁ:e:rwasther emmgmﬁe@l d4aorpé Nedmin Sdtdiate. iBesisesy the
rotary,gspray, ove vice., (13 ot noved 5
reci proal | y vmi[;ah Eltsnpro nne{i)%a?aa‘ﬁ ‘%& 1{’%? eﬂ?}l on the other hand,
t he spraying armurﬁhe\/vasreﬂenlt rtgn(eimtron Ixdeiddesndh caglakgiveldr op in the
uni formty ofj SRABHNG AT &ﬁ{g:\@f a Bl ifes, the

i ) ropped y nDre:§% fnd -muHES!

aver age spraying, anount ha an 1 conpared to 10 that
of the first A4RRIGFLEIRTACRTIRE PN L8 copERiRAt to carry, easy

to use, and is capable of correctly administering the
20 powdered medicine by spraying or inhalation, which is an
excellent effect.

The inventionvis adapted as an administering device
containing, in the container, multi-dose amount of the
powdered medicine which is administered in a very small

25 amount in each administering operation.
EXAMPLES
The invention will now be described by way of

i

examples with reference to the accompanying drawings. It
should, however, be noted that the invention is in no way
30 limited thereto only.

[Example 1)
Fig. 1 is a sectional view illustrating the entire
constitution of the multi-dose powdered medicine
35 administering device according to the present invention.
The device body (1) of a cylindrical shape was obtained
by molding a cyclic olefin copolymer, the device body (1)



CV val ue increased, too. 24 March 2004 37 wii ri 4, 24 iMakch 2602 O {1 'dw
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Firl V(' ~} mS aqug§|q 3R and hav1ng a medicine container chamber

{5b) of a dlameter of 3.5 mm and a depth of 3.3 mm. 1In
the bottom surface of the medicine storage unit, there

5 were formed a medicine container chamber (5b) and a hole
(5¢) having diameters of 3 mm and 2 mm, respectively.
Further, the rotary spray metering change-over device
(13) was obtained by molding a.polypropylene, the rotary
spray metering change-over device (13) having a spray

10 port (2h) of a diameter of:4 mm and having a bottom
portion of an inner diameter of 18 mm for connection to
the closure unit (4) and to the device body (1). The
medicine guiding unit (2) was obtained by molding a
cyclic olefin copolymer and was mounted on the device

15 body, the medicine guiding unit (2) having the shape of a
disk with a bottom surface of a diameter of 15 mm and a
pole of a height of 27.5 mm connected to the rotary spray
metering change-over device (13). 1In the medicine
guiding unit (2), the angle (x) subtended by the center

20 of the hole (2f) and the center of the pipe (2g) was set
to be 115 degrees to be corresponded to the angle (y) of
the arcuate hole (5c) formed in the bottom surface of the

medicine storage unit (5). The angle (a) of the

inclined surface (2i) to the bottom surface {(2e) was 30
.25 degrees, and the angles of the pipe (2g) were 35 degrees

(B) with respect to the bottom surface (2e) on the outer

side and 40 degrees (y) with respect to the bottom

surface (2e) on the inner side. Further, the closure
unit (4) shown in Fig. 3 was obtained by molding a

30 polyropylene, the closure unit (4) having a hole (11) of
a diameter of 5.0 mm in which an end (2j) of the medicine
guiding unit (2) was inserted. Next, the device body (1)
was equipped with a membrane filter (6) made of a

polypropyleﬁe'having an opening size of 5 um and with a
35 pump unit (3) made of polyethylene. The medicine storaée
unit (5) was filled with 1000 mg of the powdered medicine
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main body (1) and, finally, the spray port (2h) was

5 covered with a device cover (9) made of polypropylene to

complete the administering device of the invention (the

whole device having a height of about 85 mm and a

diameter of about 24 mm).

10 [Comparative Example 1]
In Example 1, the device body (1) and the medicine
guiding unit (2) were obtained by molding the cyclic
olefin copolymer. 1In Comparativé Example 1, however,
these two parts were obtained by molding a polypropylene,
15 and the others were the same as those of Example 1. One
gram of a mixture powder (bulk density = 0.50) of a
hydroxypropyl cellulose (99.8%) having a particle size of
49 to 150 microns and magnesium stearate (0.2%) was
introduced into the medicine storage units (5) of these
20 Example 1 and Comparative Example 1. The rotary spray
metering change-over device ({13) was reciprocally moved
between the filling position and the spraying position,
and the pump was depressed at the spraying position to
consecutively spray the mixture powder. The total weight
25 of the administering device was measured each time to
record the spraying amount of unit-dose. After sprayed
30 times, Example 1 offered a very stable and constant
spraying amount of 16.7 mg (CV = 2.2%) in average, and
permitted the rotary spray metering change-over device
- 30 (13) to smoothly rotate reciprocally without any problem.
In the Comparative Example 1, the spraying amount was
16.0 mg (CV = 2.8%) in average which was as uniform as
that of Example 1. After about twentieth administering
operation, however, resistance was involved in the

35 reciprocal motion of the rotary spray metering change-
over device (13). When left to stand one day after the
thirtieth administering operation, the rotary spray
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surface in the device body and the medicine guiding unit

(2). From this fact, it was presumed that an error was

5 occurring in the sizes of the device body (1) and in the
medicine guiding unit (2) of Comparative Example 1 due to

the high-molecular material used for the molding.

[Comparative Example 2]
10 In Comparative Example 2, the device body was
obtained by using the same materials as those of Example
1 and in the same manner as in Example 1 but without
forming the hole (5c¢) in the bottom surface of the
medicine storage unit (5). One gram of a mixture powder
15 (bulk density = 0.50) of a hydroxypropyl cellulose
(99.8%) having a particle size of 49 to 150 microns same
as those of the above Comparative Example 1 and magnesium
stearate (0.2%) was introduced into the medicine storage
units (5) of these Example 1 and Comparative Example 2.
20 The rotary spray metering change-over device (13) was
reciprocally moved between the filling position and the
- spraying position, and the pump was depressed at the
spraying position to consecutively spray the mixture
powder. The total weight of the administering device was
25 measured each time to record the spraying amount of unit-
dose. The results were as shown in Table 1 and in Figs.
15 and 16. After sprayed 30 times, Example 1 offered a
very stable and constant spraying amount of 16.7 mg (CV =
2.2%) in average, and permitted the rotary spray metering
30 change-over device (13) to smoothly rotate reciprocally
without any problem. In the Comparative Example 2, the
spraying amount was 15.8 mg (CV = 2.8%) in average which
was a slight decrease in the uniformity of spraying as
compared to Example 1, but was within a medicinally

I

35 allowable range in terms of spraying accuracy. The same
devices were filled with the same powder in the same ‘
amount to make sure the reproduceability. In Example 1,
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spraying amount has dropped by more than 1 mg compared to
10 that of the first time of Comparative Example 1, and the
CV value increased, too.
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It is thus learned that the hole (5c) in the bottom
surface of the medicine storage unit (5) plays an
important role for achieving the uniformity in the
spraying amount maintaining reproduceability.

[Examples 2 to 4 and Comparative Example 3]

In Examples 2 to 4, the administering devices were
produced in the same manner as. in Example 1 but forming
the device body (1) and the medicine guiding unit (2) by

10 molding polycarbonate Example 2), ABS (Example 3) and
high-impact polystyrene (Example 4). In Comparative
Example 3, the administering device was produced in the
same manner as in Example 1 but forming the main body (1)
and the medicine guiding unit (2) by molding a

15 polyethylene. These four kinds of administering devices
were tested in the same manner as described in
Comparative Example 1. Comparative Example 2 exhibited
the same results as those of Comparative Example 1, and
Examples 2 to 4 exhibited nearly the same results as

20 those of Example 1.

[Examples 5, 6 and Comparative Examples 4, 5]
The administering devices of Examples 5 and 6 in

which the angle o was changed from 0 degree to 50 degree
,25 while maintaining the angles B and y at 35 and 40

degrees, and the administering devices of Comparative
Examples 4 and 5 {see Table 2) were subjected to the same
spraying test as that of Example 1. The results were as
shown in Table 2, It was learned that favorable spraying

30 performance was exhibited when the angle o lies within a

range of from 15 to 45 degrees.

Table 2: Effect of the medicine guiding units having
dissimilar angles o upon the powdered medicine

35 spraying performance.
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51t is thus learned that the hole (5c) in the bottom surface of the
medi ci ne storage unit (5) plays an iqpq&éapt role for achieving the
uniformty in the spraying anount mnaintal ning reproduceability. [Exanples
2 to 4 and Conparative Exanple 3] In Exanples 2 to 4, the adm nistering

devi ces were produced in the sane mapagneas.in Exanple 1 but formng the
devi ce body (1) and the medicine quiding unit (7) hy 10 mol ding

pol ycar bonaf e Exanpl e |$9=reApZRing binale | 2y91g) 4nos ¥ i mpdct hoMst j¥ihe
(Exanple 4)| In Cbnparﬁg?V? Exanpl & 3] the |adhi Bierfig deyice pas
produced infthe sane|manner as i anphg ] ?u} ?%lﬂhng }%e mai n} body| (1)

and the ITEdIm gui ch R19] fﬂé;.tll( 2) béolruj' ‘:J'.SIIE oty P yet ||:¥'|fll!i.7'ir S I our
kinds of admgtertng dewi Ces  WeT st ESEET [T Thot ﬁe TE§E TRIEgR 7 a5 | gescy | bed
in Conparaltyes € I o000 Epa: it REE [ EXgTY 802 [0 BT [EH 5 [He. 5% o
results as {hQse B, GONPaF@l i VF Exanpl € &g dNdp HXajWiges .7 014. €Ki B |t ed
nearly the $édmp. EsUBIS a8 g0 No$eseT | EXANDI @ol.| [FXaNpl € 91800 angl, 3
Conpar ati ve Exanpl es 4, 5] The adm nistering devices of Exanples 5 and 6 in
whi ch t he angbve: artastuvebhimgedefficie: degrapdatd dBOiddgnsere. ; y2mewhi |l e

mai ntai ning the angles (3 and y at 35 and 40 degrees, and the adm nistering
devi ces_of Conparative_ Exanples 4 and:5 (see Table 2) were subjected to
the sare spliyeAglesst’ &¢ Phandofompamatdve Expaprdesuft $owdde as shown in
Table 2. 1t was | edknedniRalstbdvoabled izRsavngx3GpRes! or Fange iyas

exhi bited when the angle a lies within a range of from15 to 45 degrees.
35 Tabl e 2: Fhilebt tbe englesdiciond yuveragchanged hexengls ddegreesakCangl es

nth r i Ci rayi,n rfor man
a upon the pgﬁdge%%eg%dw iq% m%&n%%ingn%et % g%gi% o at 30 degrees,

and the administering devices of Control Examples 6 to 8
10 (see Table 3) were measured for their amounts sprayed in
one time of administering operation and particle size
distributions of the powdered medicine sprayed through
the spray port (2h) by using a laser diffraction particle
size distribution measuring instrument to measure
15 segments (cohered masses) of particle diameters of not
smaller than 300 microns. The results were as shown in
Table 3. In Comparative Examples 6 and 8, the spraying
amounts were decreased and in Comparative Example 7, the
dispersing property of the particles was deteriorated.
20
Table 3: Effect of the medicine guiding units having

dissimilar angles P and y upon the powdered

medicine dispersing performance.



24 March 2004 - 40 Table 2 Angle Angle Ave. CorrespaidiMagcia gl e y

sprayi ng Cv*

Max. M n. figure()()()amunt ($) (ng) Ex. 1Fig.

1130354016. 72. 217.114.8 Ex. 5Fig. 1115354016.92.8.17.414.7 Ex. 6Fig.
1145354016. 82. 517.515. 0 Conp. Ex. 4Fig._ 130354015. 88. 717. 511. 3 Conp. EX.
5Fi g. 1150354014.97.518.010.3 Cv*: Fluctuation coefficient = standard
devi ati on/ave. value 5 [Exanples 7 to 9 and Conparative Exanples 6 to 8]
The adm ni stering devices of Exanples ia59993|n whi ch the angles P and y

£fr o 10 rl-\nrnn r ees \hl|n

wer e changed

at 30 degreef, and th‘%éa "lngi‘%gr i i‘ﬁﬂg&&“bqle(,oﬁf’ﬁol

(see Table 3

O 9 “

¥ t o

8 10
were neablUrad for thei P afodnt $ syprcly(fﬁrﬁt“gon FPRR TP

adm ni stering operatioh and partlclq §|7e(i siﬂltuthgg,cﬁ %ﬁg wder ed
nmedi ci ne Spr e_dll T Uu:]n F!’Léle 13 PT d1y 3P éf:l ldU gSthgegey as i on

particle sizgxdi$TT1 DU[TOR; JEAFUTTTRJ TTHT EHMET5otT MEqgty © J.;:- acgngﬂ't's-

(cohered masg®RS)s Ol pajTighg dLAMEIEIF Pl 28101 2pTHI TER gtdTam 300 T Oy,

- The results |l@riegsas sShpwirig, 11able Fp | N7&0NPaball VE1EXANPIES 6 gagd 8, the

sprayi ng anméfibs paer e degigased andzg n| CodTpar abl V€ ExXgigl € [/, (hes

di spersi ng poper tBx.of | t heipantl cllesaonab vet ¢ryerat edig/s 20 [Tablg. 3: fect

of the nedi cideerguixdi B uRid¢.s 1thavilngeo dj sssmil as_dngl €s.5 3 and y 7upon fhe

powdered nedici ne dispersing performance. 24 March 2004
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[Examples 10 to 13)

Controlling the unit-dose spraying amount by forming
dents and protuberances in the filter (6).

A filter A having a volume of 0.00335 cm® on the
front side (convex surface) and having a flat back
surface (without a recess or a protuberance) and a filter
B having a volume of 0.00670 cm® on the front side
(convex surface) and having a volume of 0.00335 cn’®on
the back surface (concave surface) were adhered on their
front surfaces and back surfaces to the medicine multi-
dose administering devices of the invention having a
medicine container chamber (Sb) of a volume of 0.314 cm®,
and the powdered medicine spraying ﬁesting was conducted.
That is, when the front surface of the filter A faced the
medicine container chamber (5b)(Example 10), the volume
of the medicine container chamber was 0.0314 - 0.00335 =
0.02805 cm’. Similarly, when the back surface of the
filter A faced the medicine container chamber
(5b) (Example 11), the volume of the container was 0.0314
cm®, when the surface of the filter B faced the medicine
container chamber (5b)(example 12}, the volume of the
container chamber was 0.02470 cm®, and when the back
surface of the filter B faced the medicine container
chamber (5b)(Example 13), the volume of the container
chamber was 0.03475 cm®.

In these cases, the medicine storage chambers were
each filled with 650 mg of the powdered medicine. The



- 41 Table 3 Ave. Segnents Correspondi ng Angl e Angl e 2Angkecls @0 ng | ar ger
t han figureali yamount 300 pm (ng) ($) Ex. 1Fig. 1130354016.75.0 Ex. 7Fig. :
1130606016.87. 0 Ex. 8Fig. 1130202016.64.7 Ex. 9Fig. 1130707016. 86. 8 Conp.
Ex. 6Fig. 1230909013.07.3 Conp. Ex. 7Fi_g4,113075.7516.813.2 Conp. Ex. 8Fig,
1130151513.57. 8 [Exanples 10 to 13] Controlling the unit-dose spraying
anmount by formng 5 dents and protuberances in the filter (6). Afilter A

having a vol upbw@ér@d0R385ch® Wast BFrafs®nbih de £ CONVerhs Udtaesde and
having a flat_back. surfaceFé al@{g t.a recess or a prot u?t}élrance) and a
07006

filter B havPRH®E1T8| afig"B Yt CHBE QRS PR sTaRa of (convex
surface) and having a volune of 0.00335 cnB on the back surface (concave
surface) wer red o nt su ces and urfa £s to t he
medi ci ne nul ﬁ?ﬂggsg a %?g erlé 'I]g\‘gfé? e b@%ﬁ 'W% RPN
medi ci n@ cont ai ner chan@ent% S@I)doprtatwmmmceﬁ Of e chidltex 5( Gnd the
powder ed nedi ci ne spraying testing was conducted. That is, when the front
surface of the filter A faced the medicine container chanber (5b) (Exanpl e
10), the volume of the nedicine contaf&ekechanber was 0.0314 - 0.00335 =
0. 02805 cnB.[HWHdATT Y] When tne_back surface pfthe 20fitterTA facedit he
nedi ci ne contlajmatopham%ff‘o‘“(Sb)Q@(‘h?rp e88931 | h@RL) uheBbiSing 26284 ner
was 0.0314 [qmesy pdmen 9( sug'race ol _the Tiltel B racefd The medicine
e a

cont ai ner chatdrasipb) 19344} np Yot Pe] of - 44k c%n?%?mr'p'éﬁ%rrber

was 0. 02470 aniyh angt kwhe K Sup f pf The_T[Tfer aced [he

madi o ne. conimatey | 0.878 PSS PUIEEE PlolfSs "] 16 264F 195786}
13.38 12,60 12.98 12.94 13.52 10.56

m

Bx. 10 (0.25%) | (1.34%) [(0.98%) [ (2.72%) | (1.48%) | (1.91%)
Ex. 11 15.12 | 14.72 | 15.82 | 14.92 | 16.44 | 13.56
(2.11%)[(0.92%) | (1.48%) | (1.86%) | (2.25%) | (1.72%)
Ex. 12 9.76 9.82 | 10.44 | 10.26 | 10.70 8.16
(0.85%) [(1.43%)(2.19%)[(3.12%)|(2.53%)|(1.83%)
Ex. 13 16.74 | 16.26 | 16.92 | 16.70 | 18.30 | 15.42

(0.91%) ] (1.88%)1(1.41%)[(2.36%)](0.81%)|(1.92%)




‘chanber (5b) (Exanple 13), the volune of the container 2charbar2o@s 0. 03475
cnB.. I n these cases, the nedicine storage chanbers were each filled with
650 ng of the powdered nedicine.” The ' 24 March 2004 - 42 5 powdered

medi ci ne was sprayed with n = 6. The aveL{ ge spraying anounts and CV% were
as shown in Table 4. Table 4: Average sptraying anounts and CV% dependi ng
upon dents and protuberances of the filter,(6). Table 4 Powder | ot
No.-8804188042880518A1218A15196281 Lom%g%gﬁgg.4560.44l.0.4930.4410.5250.442
density Hi gh bul k density0.5700. 5530. - 5550. 6450. 553 Ex.

1013. 3812. 6012. 9812. 9443pewdersé ed2sip¢1meaey (6oo8vpdRiniwteriagr) (1. 91%

Ex. 1115. 1214, 7215. 16,4413, 56
(2.11% (0. 9%/‘3‘(7%%8%%%%%%@?2 2509 (1. 729% EX.

129. 769. 8210. 4410. 2610. 708.mea19. 869 def133mga10esidcine2s68%pYEe83 Ex.

1316. 7416. Z%rﬁé’éﬁi@iﬁbﬁ@m%ébﬂ@ Of 9&{&&%/&?%ﬁg&ﬁ%ge%ﬂaoﬁﬁ% %% March

© 2004 - 43 CLA ered nedicine nmulti-dose adm nistering device

conpri si ng: r f g a nmedi ci ne storage chanber (5a) capabl e of
FOrmerdE ¢ '
storing a nulti-dose anmountaofed POVEIET €6neRThELNEAiA [BH) ChHREvEABKHAI ner
uni t (5b) pro%}deﬁz quer t he bo%ton1s rfagg of ~said nedi cl ne storgge
chamber . (SH9SMERS RAGHHT S BEETR OF nF At AP HoHee dteragsuRbaBper

powder ed nmedisd negnd edtapaiel gubtli agnted i) a capedl e-dbse narbagtbeEween a
&;LLlP%ep?ig%ggﬂﬁ%%fgﬁhfgggé?stérjng position-while remaining in conyact
a medicine guiding unit (2) capable of
moving between a filiing position and an administering
position while remaining in contact with the inside bottom
surface of said medicine storage chamber (5a), and, when
moved to the filling position, causes said medicine
container unit.(Sb) to be opened to said medicine storage
chamber (5a})  through opening means (2f) and, when moved
to the administering position, causes said medicine
container unit {Sb) to be closed with respect to said
medicine storage chamber (5a) and causes said medicine
container unit (5b) to be communicateéd with the exterior

of the device through a pipe (2g, 2d);

means ({13) for moving said medicine guiding unit (2)
between the filling position and the administering position;

and

a pump unit (3) capable of blowing the air
into said medicine container unit (5b) through a filter
(6a) provided in the bottom of said medicine container
unit (5b); wherein

' said medicine guiding unit (2), at the
filling position, enables said medicine container unit
(5b) to be filled with the powdered medicine from said

‘medicine storage chamber (5a) through said opening means
and, at this moment, a hole (5c¢) formed in the bottom surface h
of said medicine storage chamber (5a) is located at a position

where said pump unit (3) is communicated with



- surface of said nedicine. storage chanber (5a), and, vdemarsavesh4o0 the
filling position, causes said nedicine container unit (5b) to be opened to
sai d nedi ci ne storage chanber (5a),through opening neans (2f) and, when
noved to the adm nistering position, caﬁées said nedicine container unit
(5b) to be closed with respect to said” dici ne storage chanber (5a) and
causes said nedicine container unit (5b) to be communicated with the

exterior ofthgeeQ@gkg?ﬁtQﬁggg%gasghgegéigﬁIng)po an%_QQS) for noving sald

medi ci ne guiding unit en the t'i S and t he
admi ni stering position; an&aidpoegigdine (931)1da33|@abllna‘cof( 20l ,owtnghtehe air

into said WQHﬁhH%s‘EBEEﬁb”EBsE@'lbn(,5?19&#11;%“%&) Foldely nfcBRle 1 dufied in

the bottom of said nedi cinég contalne i cine
gui di ng uni tS#2§ madichee eppERA§eFognditor Shenbl @9 g@aj@cmﬁ citfe afont ai ner

unit (5b) t@h@edévhbedt%bhhbbewa%d%%daq%dlt%aﬁ hr %@1%1&?1 Jﬁgﬂﬁg' ne
st or age chag?&ﬁ & al throu h said genlng nmeans, gn

hol e (5¢c) f dvihiene B%%Panﬁeaﬁif gde ﬁcs)ai"dtﬁ@é‘ﬂicﬂﬁéné{n@rdget(ﬂwanber
(5a) is Iocasaeﬂdabpénﬂﬁgli\ééﬂs \bene said punp unit (3) is communicated
with 24 March 2004 - 44

xterior, thro aid pi 2 2 ; and
sai d medicine guidlng ﬁn??wéﬁfeg FeéﬁﬁlnﬁdWPﬁgéféPFﬁg H@&P&l Fmits the
powdery nedliﬂvmcenacserdlngdt0|oéa¢mnﬂalwherumntséiﬁ)mbdlb&nbnjected out
of the devi u 1 pi 2 whi | e
cl osi ng sald§ﬁ1%£@% Q?émﬁ%% %Q?o?h&nggaﬁ ﬁgdi@ Sggﬁ%ngéﬁe Hé (2f) 2. A
powder ed rredﬁft,l?heamllt@l@@@el@’éﬂﬂﬁaﬂﬁrtngethem bE asd¢ogdangessdncitai m 1,

wher ei n Sm(héﬁﬁhéﬂéKbO§¥06§g@hgha@@§Ee( @% and sai d. nedici ne contai ner
unit (5b) are nolded in %9rall ther by using aresin to define a

body of the devict (1) ROVICHIHJBE Hcﬁﬁali‘i‘}l%lnﬁ%ﬁ aeBénagwenid®ering -

devi ce accorchlwng:é Ca(ﬁica:rdlirlg wded Bhim Sa|, dwﬁEﬁléthe gHi di feddBihe( 2)
rtion extendi,n

upvar d {r om Ui T beel2 Dotie B8 choBPs “he K5H BRPy PREF§E0° COFether
using a pple—llke portion extendlng upward from the disk-like
portion, which are integrally molded together using a
resin, said opening means (bf) is so formed as to
penetrate vertically through the disk-like portion, and
said pipe (2g, 2d) is opened at its one end in the lower
surface (2e) of the disk-like portlon and is opened at
ltS other end in the upper end of the pole-like portion.
4. A powdered medicine multi-dose administering
- device according to claim 3, wherein said device body (1)
is nearly of a cylindrical shape, the disk-like portion
’ of said medicine guiding unit (2) has a diameter smaller
than the inner diameter of the medicine storage chamber
(5a) of said device body, and the medicine guiding unit
(2) is allowed to rotate between the filling position and
the administering position over a predetermined angular
range.
5. A powdered medicine multi-dose administering
device according toclaim 3 , wherein said device body (1)
has a closure unit (4) on the medicine storage unit (5a),
said closure unit has a shaft hole (11) at the center
-“thereof for passing through the pole-like portion of sald
medicine guiding unit (2), and said medicine storage



resin, said opening neans (2f) is so forned as to peni nafrehveoddcally

t hrough the disk-like portion, and said pipe (2g, 2d) is opened at its one
end in the lower surface (2e) of the disk-like portion and is opened at
its other end in the upper end of the pol% | i ke portion. 4. A powdered
medi ci ne nul ti-dose adm ni stering devicé according to claim3, wherein
said device body (1) is nearly of a cylindrical shape, the disk-1ike

portion of sahgmBeei ¢58¢ 9y SbBUeHNyEth2) Eés d | eLa34han the
.inner diameter of th? ngd|C|ne s?orage ch a tﬁe bf?E&?é ﬂeélﬁg body,

and- t he- nedchﬁglﬁhpﬁl f5CLAPE up2¥ K§aéIPB@e€a%6 m@@a@en@eguk@hngh@nlt
filling" posit2pn and the adm ni stering position over-a predeterm ned
mul ti-dose adm nistering .device

angul ar range. 5 A ere& g|0|

according to clainf3 , $nBPERRLE 8%9?8% By §l(§?seh%§ménéFE§ﬁ%%gunlt (4)
on the ﬁbdicideV$terageondlng(ﬁa)c1a$mlH cwhsneenuni t shns8 Bogbaht hole (11)
medi i ne. gui e BGEaner (75 0B ARLbRITHER 0E B0 Sar il Thrastine 25’

medi ci ne QUIdIn sai
chanber (5a) G%l@é@ge@nmtth2$amdmeﬂelnloethCUHwithsahd bueﬂDM|m@rsaoeage

unit (5a) andoﬁaéQl&eﬂé&ié‘fnguégbi‘&gé‘”bﬁaxlnﬁétg§a A@R@“@%ﬁ&”&r@ac' ne

nmul ti -dose adgénlsterln devi ce accor érein said
bot t om sur f ackPY¥e%)PoFlthengak- sakd %@@%?bﬂeogu%@iﬂgn%ﬂitlh%) goe di ng unit

(2) com®s in TOALBEd Mitd é@ﬁt@@ﬁtﬁakéyéﬁaF§0)Ofoéﬁéé aﬁdgsi&epéi@rage
chanber (5a),.ihe u eI an | ower 805|tlons sal d nedj ci ne ‘gurding unit

(2) are 10 Iljrﬁ]f%dp Jao%o%?a%‘f POrePBe 1By ForhRet onlthi Bheotrueri ke
portion so asswofaoeect ntive cohbsete ihbtt (@) | naed thelrbeceoR! shieagosure

it (4 d f (2 of the di t f d
lrjrgljl C|(n)e gtaJllndfié]je um%t?‘%nguéka%%u e}Hﬁ’% ?ﬁt?%‘r’g em%%ﬁ?go‘% !?\ﬁ]#?%zalbottom
15 surface ofu%ﬂat d( Hediibreowyior afetehdmbimatéagonFact \pi)h\lﬂetleel et om ne
mul ti-dgse acﬁﬂﬁéé@réf‘gsaﬂ?%&?l@ﬂ? r gﬂ 58 Sﬁé’rhﬂéﬁ arFrel n said

medi cine guiding unit (2) has a sha circu Shape in cross
section formed in the Lﬁnﬁﬁwéﬁﬁ?ddmeéb?Hn?Uﬁ%¥ﬁkwﬁ9@ep@ﬁmi@#ﬁKQIQHQf t he

pol e-1i ke pordemémc&&)ﬁ@lm@ totéPdimte, thigesdad t hok £ @fTme@d &g Osure
uni t (4), and 5ﬁng unit (2) has a shaft (2j) of a circular shape in
cross section formed in the upper part of said junction
20 ~ portion (10) of the pole-like portion so as to be fitted
to the shaft hole of said closure unit (4), and has a
shaft (2k) of a non-circular shape in cross section
formed in the upper part thereof, the means operated from
the outer side of the device to move the medicine guiding
125 unit (2) between the filling position and the
’ administering position, is a rotary spray metering
change-over device (13) which has a non-circular hole
(13c) that fits to the shaft (2k) of a non-circular shape
in cross section of the pole portion of said medicine
30 guiding unit (2), and said medicine guiding unit (2)
moves between the filling position and the administering
position being interlocked to the rotational operation of
said change-over device (13). _
8. A powdered medicine multi-dose adminiétefing
35 device according to claim 7, wherein the shaft (2k)
having the non-circular shape in cross section and the
non-circular hole (13c) fitted thereby, have a home base-



shaft (2k) of a non-circular shape in cross section fxrmagdchreddie upper
part thereof, the neans operated from the outer side of the device to nove
the nedicine guiding 25 unit (2) between the filling position and the

adm nistering position, is arotary spraxsneterlng change- over device (13)
whi ch has a non-circular hole (13c) that fits to the shaft (2k) of a
non-circul ar shape in cross section of the pole portion of said nedicine

30 gui ding uni {16 Zhenendosal dimul ol NCbidli getiid. (2) moves betueen the
filling position apd the admn ering . position being interlocked to the

rotational operation of® RI¥LPESAMREHREe duid t-qass adp 1W¥%ﬁﬁﬁkﬂﬁm

medi ci ne nul tdedbs@ a@km:ﬂﬂt@rt@gcléﬁﬁn d’BVixﬂﬁaﬁ&ﬁQrdl N id €A} spdierei n
the shaft (2 he non- C|r ul ar QﬂgF SS section ané)the
h

non-ci rcul ar o?%rJ(Ii%c()'h?W? @ The %We %Sa & WL G204 - 46
| i ke pelt agonadrshampe( lhbrb&um@callmrgé) d:ﬁammt:meraatﬂ raeob;c]urmimal dose

adm ni sterin e 0, C

nmet eri ng chag%%gg%//ég? eV| ge‘%‘p‘%él nc Iﬁé €s a %ﬁ@lﬁ ndr @%}95&{ qﬁ/lo%eoc{
havi ng a | ar genHe@hR: %@ﬁﬁ%h%wlu$mnqcﬁureqxn¢|thﬁ(quﬁgrrpﬂMugperxnnﬂ|
di aneter, thathareyDhgetal MO Bbd YndPORS @rléi%é‘%faxﬁéééf‘ f&ﬁ?s ayter

perlphery of the cylindrical portjon havinhg a l'arge dj aneter forms a

rotary oper at¥SrPPOreRSFRtERR BPetQR i ARG ¢ e gortingra partsipg |of

di anet ep deflmaanapbvwiﬂr@@ltélieddéfﬂ@es)aésp’&mér?éa méﬂdmet sﬁgﬂa has) the
non-ci rcul ar {E) Eﬁ%%for d |n t he basge rti g} and es a.spray
port in an en Sy D7) the IRReT éiﬁﬁ ed In
adm ni steri ngt1165 lokese qmm:rmtdlargitdaeﬁmsnﬁ,spﬁfw epcfrfsailrd a’rotei’fcy &t py
met eri ng changesoy, device (13) is formed to be detachable from said

devi ce body (1) and said nedicine guiding unit (2). 11. A powdered
medi ci ne mul ti - dosk} adm reentdarery medigiag gl bcicolaie pdmi el stienifig wher ei n

a centngl hol@eyidd addotpr tat nt he { ) of
the disk- Ilke%g)ortl%n of s%?%ﬁecd%{ﬁgﬁgtﬁﬁfn%%m t%ld)mosﬁﬁf%l(%ﬁ

pr ot uber ance XEYSF NG FhaRPencHHe WWHH O ) Hes tﬁ:ﬁlf“éﬁ’ﬁ "sQJr}:feace of said
medi ci ne st orcmjmaﬂwttmrfﬁcﬁﬁ)séﬁ vdkices by shpfdnd hadid insditdidde

central hole g(LiIid'alng ol er(zt)
11. A powdered medicine multi-dose administering

20 device according to claim 3, wherein a central hole (14)
is formed at the center in the bottom surface (2e) of the
disk-like portion of said medicine guiding unit (2), and
a protuberance (8) is formed at the center on the bottom
surface of said medicine storage chamber (5a) to work as

25 a shaft that fits to the central hole (14) in order to
stabilize the turning of said medicine guiding unit (2).

12, A powdered medicine multi-dose administering

device according to claim 4, wherein said rotary spray
metering change-over device (13) has an arciuate groove

30 (13d) formed in the upper surface of said cylindrical
portion (13a) of the large diameter with said non-
circular hole {13c) as a center, said closure unit (4)
has a protuberance (4a) formed on the upper surface
thereof so as to be inserted in said arcuate groove (13d)

35 thereby to limit the rotation of said medicine guiding
unit (2) and of said rotary spray metering change-over
device(13), wherein, when said protuberance (4a) is



stabilize the turning of said nedicine guiding unit (24 Madeh 280gowder ed
nmedi cine nulti-dose adm ni stering device according to claim4, wherein said
rotary spray netering change-over device (13) has an arcuate groove 30
(13d) forned in the upper surface of salg7cylindrical portion (13a) of the
| arge di aneter with said non- circular e (13c) as a center, said closure
unit (4) has a protuberance (4a) forned on the upper surface thereof so

as to be inserd@stdd) SMaidh afale ﬁ:’@v&&@@ﬁ% (g% )0t thigh t the
rotation of said, ned|C|nej%é(d|ng uni t f sa tary spray

net eri ng cha Eﬂg'Vh%d%WWeW%kﬁ@§QQ}W%é@uﬂémamﬁd(4a) is

24 Narch 2004nd Afhdrocatiell @iotilbedthdd (@i)d ;37 QW8 & @%vechéa.l%%ext he
position for fkgglqgathe mder d nedicine is limted and, when said
pr ot uber ance Tt 4% RSSHt qqu? indstenidy the ﬁ@@ﬂ@?@ﬁ fgAicine

adnlnlsﬁerlngiiﬁeﬂpdmdhred ned|C|ne 5is Ilnlted 13 A powder ed nedi ci ne
mul ti-dose adm ni steri ng ofo i { wher.ein_an angle (x)
subt ended by the ?es;ﬁter% salr% ognerﬁ%'n nQ':gmth I?j) Sa?n&dmf"ﬂés&&ﬁtlé”rg of the

openi ng of séied’lﬁepéc(c@g‘}jl@m tﬂﬁedﬂ(ﬂlﬂmrﬁflwl‘@meh@camfamgﬂe dixgk-1i ke portion

f d d drde I I I |
?haﬁal " I:i:ﬁi%ﬂ%ﬂm)eﬁggakby oﬁ%ké% H% ?%ﬁ A h%aﬁﬁlqzk)ya?%ﬁatgr

groove (13d) FEtegpot Slver fhergmy 1od s@‘)”dl @(}Pleca(l?-gﬁopﬂl she( bo&tosf t he

| ar ge 10 anmet eurffaer Wfe the cdrken idde %@ﬁil@%nbg'%%Hﬁaheagbinéléﬁhdﬁféﬁa'd
rotary spra over device and is “from

teri.ng chan e 13
degrees to 1&6“% ggéés 1$q%aA G0 EFe d SmSdit @%%éyhﬁWPQIGESéhéﬂmlﬁPSterlng
devi ce accor éngdet ¢yol aubt2ndekieibs wrchendi sid okae20epar bifophef said

medi cine_gui diagual b:62eon 158 Side el Lhe medici e storage chanber (5a)

is inclined upwar perlpher €an angle (a) in
a range of Fﬁé#ﬁ§5lﬁéér9@§tu@n451@@gr@ésthﬁthamgspdaameoertEEOmotm@m

surfaces (2e) cehtkheodi shikl kenReAitcANarB31L5 (1 c@owgegm%dnﬁgkgk

e
mul ti-dose adm nistering device according to'c m erelrn sgid pi pe
(2g) provi dERTRN FRESHRBUCChangergvey dﬁwﬂceleBs(xnélVmedandpiard at

angles (P, Yk, ﬁ gorgg gegg Eroqb%odggg L8gs to 70 degrees with respect to
t he botton15ur ace
- A powdered medicine multi-dose administering

device according to claim 2, wherein the disk-like

20 portion of said medicine guiding unit (2) on the side of
the medicine storage chamber (5a) is inclined upward from
the periphery toward the center at an angle (o) in a
range of from 15 degrees to 45 degrees with respect to
the bottom surface (2e) of the disk-like portion.

w25 15. A powdered medicine multi-dose administering
device according to claim 2, wherein said pipe (2qg)
provided in the medicine guiding unit (2) is inclined
upward at angles (B, y) in a range of from 20 degrees to
70 degrees with respect to the bottom surface (2e) of

30 said medicine guiding unit (2).

16. A powdered medicine multi-dose administering

device according to claim 1, wherein said opening means
(2f) in said medicine guiding unit (2) is a hole (2f)
penetrating vertically through the disk-like portion.

35 17. A powdered medicine multi-dose administering
device according to claim 16, wherein said opening




30 said nedicine guiding unit (2). 16. A powdered nedi2a mershlado4dose

adm ni stering device according to claim11, wherein said opening neans

(2f) in said medicine guiding unit (2) is a hole (2f) penetrating
vertically through the disk-like portiqQn, g5 17. A powdered nedicine

mul ti-dose admi nistering device according to claim 16, wherein said .
openi ng 24 March 2004 - 48 neans (2f) extends upward fromthe opening in
the bottom smebase(22¢)entehlie dpBirdi KEoMOthé Obpedty f Dfi "Bh@ bHoEkRt -| i ke
dent (2m) on i.de in id,medicipe storage ch er (5a), said dent
(2m assistin%ngféggof%gg %gn§€?aﬂ%%gbﬁlgﬁeP%BBﬂ%geda%igB%¥% n the
medi ci ne st opagkethinberdésa) (2m} oot heheeslide nBaching asabd mddabdtie (5b)
during the opg i ngi o] t illing nd, adm ni sterjng. 18.
A powder ed ned?%%%ggn%ﬁ%?gggsgggghi%?%?e@?%% h%mge%?g'sgi%%r%i?ﬂf? hclaim
4, wherél n oneoByeyprneal opi thespowdevedened Pdinarén foreretedicime outer side
of said pol e-glbkgqPoshh@Pepf (521 d; e | &l | . t he
powder ed nedi ci ne ?n t he n%dig?né %?%géeggg%%ﬁ%g%ﬁg(éégé?éﬁ% i?g%%ggé t he
medi ci ne gui dfAlg) UARF1RY) theverenat e ¢hengingjonepoche i Hhlhingt he
adninisteringan@0§ami@ﬂsté§in@5pomdered medi ci ne nmul ti-dose adm ni stering
devi ce according tp,clajml, wherein_sajd pu unit (3). Is,at least partly
constituted by a ff%xi§$ep?%§?ﬁeédm%éﬁﬁﬁp?dm£E§+T@P%ﬁl%ﬂWlQ%ﬁﬁﬁﬁ%ngherein,
tﬂe ogé@ing E@eVi©m a¢cosdi tig ptvpc Lad it 43)wﬁfréinuﬁffidi}éi&féDW%ie@@%f of
t he evi ce Y, p. I 3)..iS.depressed. an rel axe 0- bl ow
the air into ggj%é%%%ié?ﬁé %%%t%g%éﬁé %%aﬁ%%rgk%ﬁg %*é%) &t E?i?ér (6)
in the air chblpRreopsiemdf heabdwied el medieiding sublowR putsofthée device

through sai d ph@epdderdd nddlcird if W%miﬂ%ﬁ!#ﬂém\%ﬁ
adm ni stering, _devjce according to claim], erein saiag filter ) has a
recessed portidh ofS SHIIFURT PR Tl oHe e kdtrg 3nitaci hy BeVeE nedi ci ne

cont ai Aér chaobisredbbihd of BU] 15§ Pl t Mo U] OfheS Al I JFRIH Ed PiEn g ONt ai ner
chanmber (5b). %gitf\Qomdered medi cine nulti-dose adm nistering device
accordi ng to & AT ML wherein said nedicine guiding unit (2) is obtained
by nol ding one or ¥bre Xipmiglered medicine multi-dose administering

device according to claim 1, wherein said pump unit (3)
is at least partly constituted by a flexible resin so as

20 to define an air chamber therein, the opening portion of
said pump_unit (3) is coupled to the lower part of the
device body (1), the pump unit (3) is depressed and
relaxed to blow the air into said medicine container

_ chamber (5b) through said filter (6) in the air chamber,

25 and the powdered medicine is blown oﬁt of the device
through said pipe (2g, 2d, 2c¢).

20. A powdered medicine multi-dose administering
device according to claim 1, wherein said filter (6) has
a recessed portion or a protruded portion on the side

30 facing said medicine container chamber (5b) to adjust the
volume of said medicine container chamber (5b).

21, A powdered medicine multi-dose administering
device according to claim 1, wherein said medicine
guiding unit (2) is obtained by molding one or more kinds

35 of high-molecular materials selected from the group
consisting of a polycarbonate, ABS, a high-impact
polystyrene and a cyclic olefin copolymer.




35 of high-nolecular materials selected fromthe groups4 ecarshstéony of a

pol ycarbonate, ABS, a high-inpact polystyrene and a cyclic olefin

copol ymer. 24 March 2004 - 49 22. A powdered nedicine nmulti-dose

adm ni stering device according to claim1, wherein a drying agent is
mounted on a portion of the device. 23~ A9pewdered nedici ne nulti-dose

adm nistering device according to claim1, wherein said powdered nedicine

mul ti-dose admi ni 3%22” , evice is disposable. 24.' A powdered nedicine
mul ti-dose admi ni i :}g Q}éﬁ d&‘?ﬂﬁ%ﬁ?ﬁg ol &i-glan el adunbrbsbesing

© powdered nediesiine dddrdiane @M TH S ef %zgﬁ‘e\ﬁ rp? Icﬁ_f&f %? ptering

t he nedi ci ne o%(tjn%etdm bodé)r Vi ‘{ % A powdere i i-dose
adnlnlsterlng eviceact ‘%ﬁgﬁf (0¥ IQQQNQPVlﬂWéreln sai d powdered nedicine
mul ti-dose adni ni £3eri mgpdmdeo:%d wddirc 1 rd iuitS L eId s atcfﬁﬁrﬁ?sdd&ﬂ(}? into the
nasal cavityye %@ceA %%:%%%ﬁ%d i_ne | ti-dose adm nistering i ce
according to claim £, erein sal Eﬂﬂhggr&@erﬁé&|éﬁﬁé Rfderlisss
adnlnlsterln@eééﬁﬂﬁ@ W@ltoﬁdoa@ma@mmﬁmmmgah@ed@&db%lﬂ%ldﬁébddgbléng 9.
27. A powdered nedizcin o3 ni stering . nethod, wherein a
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ra

amount of - rr%g% adm nistering o i on, di-Cfne gui di ng.uni t
(2) is provi l’Pt’)S €énﬁeFR§eﬁeﬁlc#PPI Fﬁﬁopbbﬁtbgdyaqdvamyadm ni stering
posi tion while nasntﬂnpa@daréanmaaacmhéhmamelméggeaagah %'f'ifn ce of
said nedi C'Jla'evfé rgggogganbef_ (5f%] en nove illing
position, said i crne confarfefanft (5%15191’%1“0%%%@&?‘6‘3@5?@ nedi ci ne
st.orage chaﬁt%il%%la? meug@osepeMng1MSn§%évﬁé@ igheprnoved to the
adm ni steri Qgimjgpﬁggé Jjner 5b) is closed
with respect to ﬁieh? 2\?1?1% Ig(tg%ir(gilggc%?% h? 5%135 aﬂgc?ggiégmmm cated with
the exterior of t de%nw redgredicproany Dy -Ree adwimisdbeififc) is

formed in tkievhate mnc@nuirﬁg:et@fcﬁaﬁirﬁi TRdid A8 St AP, GhaoPes (5a); said
medi ci ne’ guH@HﬂE&ﬂﬁ“ﬁuftQ dose aéklnlsterlng device is for

administering the medicine into the lung.

27. A powdered medicine multi-dose administering
method, wherein a medicine container unit (5b) capable of
containing a powdered medicine of a unit-dose amount is
provided under the bottom surface of a medicine storage
chamber (5a) capable of storing the powdered medicine of
an amount of many times of_administefing operation, a

. ‘medicine guiding unit (2) is provided to move between a
v filling position and an administering position while
maintaining a contact with the inside bottom surface of said
medicine storage chamber (5a) so that, when moved to the
fllllng position, said medicine container unit (5b) is
opened to said medicine storage chamber (5a) through
opening means (2f) and, when moved to the administering
position, said medicine container'chamber (5b) is closed
with respect to said medicine storage chamber (5a) and is
communicated with the exterior of the device through a
_pipe (2g, 2d), and a hole (5c) is formed in the bottom
su;face of said medicine storage chamber {(5a);

said medicine guiding unit (2) is moved




24 March 2004 - 5 0 - between the filling position anct4 baragdn2mist eri ng
_position, so that: at the filling position, said nedicine container unit -
(5b) is filled with the powdered nedicine fromsaid nedicine storage
chanber (5a) through-said - opening neans and, at the same tinme, said pipe
(29, 2d) is pneumatically connected to g punp unit (3) through said hole
(5¢); the powdered nedicine in said nedi Pné container unit (5b) is swept
and netered into -an amount of one tine of adm nistering operation as said

medi ci ne  gubdich@eNitheMVa ihOPdd1] ifdnl Ll SialdnQM 1 % 4418
adm ni stering paqgsi,tion; and gt g??e a r'hdl’rl]i s?tng?itﬁ%. agéng'lqﬁsc}:rﬁrtltr}% pump (3)
i s operated PESBtdRMhECaithaitit o sai d medi cine container unit (5b) through

a filter (6) toinject the spowsered1TadigChs:24bn0l sHNR RG] AT ough
sai d pipe (gght%Qhe%C%hif (5b) is filled with the powdered medicine
from said medicine storage chamber (5a) throughjsaid
opening means and, at the same time, said pipe (2g, 2d) is
pneumatically connected to a pump unit (3) through said hole
{5c});
the powdered medicine in said medicine
container unit (5b) is swept and metered into an amount
of one time of administering operation as said medicine
gquiding unit moves from the filliné position to the
administering position; and '
at the administering position, the pump
(3) is operated to blow the air into said medicine
container unit (5b} through a filter (6) to inject the
powdered medicine -out of the device through said pipe
(2g, 2d, 2c). '





