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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

g,
ne

as



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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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



Pat ent Publication No. 2-500172 discloses an 10 adm nixst eki-pg Ssa ce
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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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preparation q:VICE | S. coggose of .a plate,. having a predet er m ned thlckness

and a predet erhi feg'® FOF PhriUFERGHEE: The plate is capabl e of
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%p|C|ne 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.
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When a unit- daéeléénhﬁbihéébng g%ﬁ%ﬁ?nbg %QEBﬁh%gaWEhgvgcgglhetg%

adni ni stering_devi ce e nulti-dose m ni sterin PeesPEeReSy
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medi ci ne and,administration preparation device is composed of a plate
having a predetermined thickness and a predetermined
number of through-holes. The plate is capable of moving
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



10 besi des, the device is equipped with nmeans for pierg pgrch poont ai ner.
Therefore, the user nust nount the container containing the powdered

medi cine and nust pierce it according to the instruction of the

adm ni stering device. This is never conveglent for the 15 user. The user
must carry with himthe adninistering device as well as the container
containing the powlered nedicine, which is not convenient, either. The
speci ficationgpby¥D 97/ 04826 di scl oses a devi ce which requires a
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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



on the inside thereof for containing plural unit-dosage Lrsedignanes.
However, the device is relatively conplex, uses a |large nunber of parts
which are difficult to nold, and, hence, is expensive. Japanese Unexan ned
Patent Publication (Kokai) No. 3-18376 dlscloses a nmulti-dose

adm nistering device in 20 which a Iarge quantity of powdered nmedicine is
conpressed, and the conpressed body of powdered nedicine 1is continuously
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medi cine in tﬂswomééﬁﬁéﬁdmf:Ofmwlé@v&ﬁséfoé@@ chfls L B§, Storage chamber to
prevent a chaqge in the densit wder ed nedi ci ne and the powdered

medi ci ne of af&Mobrdt %V%%YUﬁ+%1%b%% F%ec@%@hFh@%rlh €he Pbyeesels nedi ci ne
cont ai ner cham@Earﬁuglé@véh@q@ﬂpﬁe@gwi@mcg @PEHOEhaBE@VibdWdes&y t hat the

uni t - dose of cont i.nu ust and quantita |ve adnlnlstered
after being IVI dg #ﬁ?ra%g CRYFREG R e qﬁ %ﬁ%@% ipfFmeda 10
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in the densitYSeorHuslarge (THENkRY | ee Preks woigh exxeatisf tonlt sto Told) ky,
it is not suidimd, findie) N Cpdghve! is desired that the powdered

medi cine is Japanese Unexamined Patent PubllcatJOn (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



di spersed into primary particles at a nonent when the z4npdigh ogepar at es
away fromthe adm nistering device and settles on the admi ni stered
portion. However, it has 20 been known that the particles cohere during the
preservation to formsecondary particles;gi.e., the particle size
distribution shifts toward a greater side.” It is therefore desired that
even if the powdered nmedicine is cohered in the adm nistering device
durlng 25 thechambagegusbeppmmdetedtheddﬁvnalng dpéﬁ&t&@d agaeén into the

rimar arti t aves.t nlsterln devi ce by
gontrlzlﬁg th%ggﬁggé u?g %#geﬁgﬁf 8%%%I§?£?Iha ﬂ%@?g lnlﬁpﬁcgy BeRP®n which
t he nedi ci ne $todhgededamberato3prpvedet eroharde vbhuthe dahsidyuaftthese in

th di e i e t d dicine

under goes. a cﬂﬁﬁg?‘a Hhehoq ROBR Rng e BogM . BOBidIHh SR A Crie D Ranges
dependlﬁg upoff t Reitodose inecoppénas. lnlth$sp©%ée366rmedesmned t o adj ust
the wei ght of cohes SRereshaiber Lhat £5 adel phokehgdsgependhagoppon a change

in the bul k densjt t e medj ci n descri ove, none of the
conventional 2%% Kb?%h %%Oﬁ atQtB%mH%+Ed AERi @F fedéAinesisring devi ces

satisfy the cenuineomsly @idn@ﬁ@ﬁtﬂﬂaﬁb@eD?d&%ﬁ?ﬁ%é@ebéﬂfgﬁtgﬁz%gﬁf .
bilit i e_Si opera i q
gg;;ap:ohugtl%hgggéﬁgs g Y%F’c%ﬁ%? ?ﬁ%ﬁ?gph?? ude mPc%E?r%?ep?%Hﬁct?on
and a d8od dimepdicimeg qmmmﬁnmqro¢hamhepoﬂdenmﬂnﬂ@ﬂmtn@eméai&iﬁé66f a g
O sclosure oy e daMentd ol v alef v, 9BIE: TERA ST RCRY EOp and

assignments of the pribr art resent 1 nvent! on
nedi ci ne mul t33YosBIr e m%@%‘-ﬂif@s @ve:ﬁalQi\%mt|Spd@@cfobeldoiaemcpwthé'hat

i's, the objegjoietdi MEBSEMe I VERGEONCASs fy Qrﬁéﬂ?e aj poygler ed nedi cine

mul ti - dose ad nisterin devi ce which satisfies equi renment s_of
sprayi ng t he ST ne TTHSy REdERrdfHEte HRRAS  CYMRASX | Parhe and is

(portabblity)huldy easty Bnchatti ki oger £di gfelxﬁ;asdarﬁ@@uc%on S]E epzrtg and

ow cost . That 15 The o COeRed et TR | ROHIRIER HOethi £ aL® pouder cd

medi ci ne mul tdlﬁﬂiﬁs@eﬁmrm@tmlmﬁgr}dqwmcles 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



conprising; neans for defining a nedicine storage chaer-cgaosapabl e of
storing a multi-dose anount of powdered - nedicine; a nedicine container
unit (5b) provided under the bottom surface of said nmedicine storage
chanber (5a) and is capable of containing a single-dose anbunt of powdered
nedi ci ne; a medicine guiding unit (2)_c@pable of nmoving between a filling
position and an adm nistering position while remaining in contact with the
i nside bottom surface of said nedicine storage chanber (5a), and, when

moved to pBRdekkll RedIRSidd UM GAUSES: S didRIEEE Nea£PRERI BRE unit  (5b)
to be opened to said nedicine storage chanber,(Saé t hr ough openi ng nmeans
(2f) and, WREHIREPES LS, AhdetEmiMg st ivRALRe | bR, be atdBEnE8FATREdI ci ne
contai ner pérdabehizQ0by dlrdiiind Hhe tHihe, CbOSPdopbiabIBEREEt to said

medi ci ne storage cha r. (5a) and causes said nedicine container unit
(5b) to beq%bﬁﬁuﬁpgﬁﬁg?iﬁéﬂTtQﬁ§¥aH§ﬂ§aﬁt%ﬁnt?ﬁﬁpﬂev$%%Pfﬁrough a pipe

]gzlgl, 2d); ceassitd8htf partmyi Agws aiak tTed qimm&mm(gj &kﬁdita(adodbeEV\l;%en t he
illhin 0s} Ll 1, Ni Lin osition; .and a punp.unit (3
capabl o brobrBers S8, BBpRe Y. T beBRRAL heafhE PR at) Chr ough
a filter (6a) provided. in the bottom of said nedicine container unit

(.5b); whergi &8s G -8€dikCicig gWdiRg it (2), at the filling position
enabl es sai d nedicine container unit (5b) to be filled with the powdered

nedi ci ne from s&t dV#BHi efnéhes adoyge memdrisered mpohinmrughdai d openi ng
neans and,asdidihéent®NBAt thedaphabe 634, ftidmi-dderdhe hatiomsurface of

sai d nmedi ci ne storage chanber a) .is located at a position where said
punp uni t {5V eSc%nﬂﬂﬁ?@ﬁ?gdm%%ﬂﬁ¥pﬁeH@ﬁt WqﬂSQ+ﬁ4hkﬂi§iﬁ¥F%ﬂpe (29,
2d); and swvicediltabeiguddsogibeidt bedpbw.at the adnministering position,
o ecred out of THe Heui £18°pbebRePrat BHESTE (AL SA4F e (20,
2d) whi | e prEiglen g speddaved pBJ)cinehoutl tiioidusey admitnd s rdimopeni ng  means
(20). - - aAGCW dinfcl OshBesPEB8eRhel PUGRL Qe JBUHIfing the

medicine in a predetermined amount, a 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 - N

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



-guiding unit_ can be easily noved upon being operated fdpomsrthe> @4 er side
of the device. Wien the nedicine guiding unit is at the filling position,
t he powdered nedicine in the powdered nedicine storage chanber falls into
the nmedicine container unit through opehDng nmeans provided in the )
medi cine guiding unit, and is filled therein. Wien the nedicine guiding
unit nmoves fromthe filling position to the adm nistering position, the
powder ed mediet _e(gh’) tRebredilosse wéthainespanti ttd sadwemtedind ies net er ed
into the anmbotagé oRembire (6h admigni el ti.on . corresponding to
t he content Of'it:ng di ci e Sontai F_\mg‘r C%tél%ell\s/a?;ﬁ%gg%ﬁh i CL?r?iecta.lfler
Thereafter, Ther nkuPLi H8 ESnFammEpigated widhodde. extiber orhe frttieci ne

gui di ng uni tddwi¢dethrOugE hOpapki (2gat 2ghhe adm nisteri ng position, the
opening of the pipe of the nmedicine guiding unit cones into match with the
5 nedi ci ne contai [ on operating the punp unit, therefore, the
air is blown int&agﬁgygééﬁc%ggx%ﬁﬁfgiﬁ%?gIﬁﬁ?ﬁ}“ﬁnﬁ“%ﬁ%“bBﬂﬂ%r nedi ci ne
in the nmedi dhslevasonthengrlling bok st Bjrecingd the ogiivars tek i g tdusiaiibn; out  of

t he device jflyough the pipe. 10 The nedici ne storage chanber and the

medi cine container unit are nolded integrally together by using a resin

to define a body z0fpudnhe deMm cey Th €Sl ossible to sinmplify,the

structure O%\e%g%;gé%aoﬂ%@)n&ifdiﬁt% }%r%%‘?%:lll%e ¢ ofifetBh@ndetdand

the medicin ¢ i u - bashrgupk oalutEl tde (ex) ce body. The

medi ci ne gupdbrgded Hn HaIGRS tom Aels £ $Kidd K& n POt d1.0n: . ol e-1i ke

portion eXtﬁﬁﬂbnngB%@“d fromthe digi-liﬁgéiig%?%;éééﬁg% &grghﬁﬁtegrally
e I

nol ded t oge u5|n§l£'resin, t he opening neans is so formed as to 20

_ penetrate verticahig meddeghmet midiisig lurke: porf,) oy @nd c£11; @ pe is opened
2t its ot neroaharohr Rl st W el Gt oA OFYh ford Shrh-arh o\ no.
gui dirng unit*HsedoVith sbeapgmdesey sedictiore figimga @mddEsiihe Ther ef or e,
t he_ openi ngstrsans c_ghadbehe(Spi) ptﬁu_mpglk sa@d cfﬂdnhn@-!l@aﬁﬁirgnﬂl Sé@&hl@%ofﬁ@mer ed
medi cine. bys Wikl Ed0eohe SR BSH' SCEN < I G dRY R0 B00K TS nearly
chamber (5a) 1s 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



t he di sk-1ike portion of the nedicine guiding unit haami@cdi 20wkt er
smal l er than the inner dianeter of the nedicine storage chanber of the
devi ce body, and the nedicine guiding unit is allowed to rotate between
the filling position and the adm nistering position over a predeterm ned
angul ar range. Therefore, the medi ci ne 35 Ut ding unit can be changed over
between the filling position and the adm nistering position relying sinply
upon the rota per Va devi ce,pody has a
cl osure unit gﬁl?he %%b?@af%%r %ﬁg éggéF%n%tﬁglggégﬁFeuﬁﬁFt %agfasgﬁaft
hol e at the @Eﬁ?e?hﬁh@ﬁééﬂlﬂérgpadshggunhtoﬁghthhe poves| t&eapoiveonat of
the medi cine gedanfiiunkerang pBeigeahCi esesagéggﬁg Soghaqk hing sgal ed

e [

with the closgﬁe uni.t,, di ci,ne stora Ci ne uni t.
Thus, the sea ﬁngF‘lFﬁBe FEdrdpgeuat rﬁ@@eéhaﬁ’b@rmﬁtchawntlalhbel

preventiing umddscind beakagacef uhhe. DOUQGﬁEQPEEQtP.h@etthﬁu@gtﬁﬂﬂZurIacte
s In ont ac

of the disk- Ikﬁgrggrtlon f the icine guiding unit

with the bottom - surface 8? fhé ﬁﬁdPgEWB éPBPaBEecﬁﬁﬂﬁ%%net%@nhﬁb@ﬁrand

| oner positiowsibf &hé hbdi pbwdegeddinegiohhe ffiethé Mhé@leiky SokORt A6k )
ortion for i k ion come into contact wt
Phe i nner negggg %? EQE?§ECIggggéﬁﬁﬁlVlggngﬁ?h%lﬁot?Yﬁn%Er?%%eﬁ%Yl?ﬁe

di sk-1ike poF¥¥@%96ftbﬁePnpabC|ne guiding unit is brought into intimte
contactigwi th t he e t hanber Thi s

ohe b8 ne L RECobr 08 PRANGED Pand e dd L ol okC i ke

mRintains an intinpte contact DEtwesh om s
portion of ZOC?%'%E%‘EFCV%étgﬁFﬁllﬁ@l@%tllaﬁ%lgrhblrbotwmm flac eusming he

redicine storegeishanbessine §UB6APIEE CREEEYIER! el plpdie; pondered
shaft o

medi ci ne and eratl medi ci ne gU|d|ng unit
circul ar géé]?lbbjcr 0 fbf'ny ?re%it’r"‘?‘ic?‘h’ée Whekipdavigte thrdy 25
junction port Qﬂiwﬂlmmet@QImeﬁ1«£n¢xxtmrug@0cw&mbértﬁhdlﬁﬂéﬂhédhéiKbShaft

hol e ofisthe sy [ n on-,ci r ular hape in cross
section forned in ﬁt(%!:le ﬁm]bgf part ?he%‘l'e%& é)%o&ré N %? t he
outer side of thémH%VW%éLQ%P¢mﬂM#4iﬁgrﬁﬁhtlxnﬂkﬁﬂehrq;lnwar:ﬂlékﬁhmkﬁlthe
filling positpartisn 4t 2456165t B NSrPASH tdAbn fnga Jﬁaﬁf% q&pchﬁi

e tha s?othe

nmet eri ng ChaQﬂF OVer devi ce, which, has a non- C|rc

shaft of a ike portion, which are 1ntegra11y 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.



non-circul ar shape in cross section of the pole porti oy mafkchhegog®edi ci ne
guiding unit, and the nmedicine guiding 35 unit noves between the filling
position and the adm nistering position being interlocked to the
rotational operation of the change-over device. The 24 March 2004 - .13
shaft having the non-circular shape in tréds—section and the non-circul ar
hole fitted thereby, have a hone base- |ike pentagonal shape in cross

section. By sinply ' t ry s net eri.ng change-over .device 5
fromthe outside ofﬂ]t%?%g%ec}%c{}ﬁtg%es?oar %,rl%klsr]ilgerré]dﬁl&’l K& %&% JefdCdR& can
be changed ové&tB@dRednithe thid Idlegurnsosiniitohama: tefe fadmiodies aer ithg

posi tion, faciddntdid RediiRr IRA! Yels®Rng MG YA heS Mo TaKE" LAy s o
change-over device 10 includes a lelnghlcal ortion~havi ng-a Farge

di aneter and®f &P AGGiCHne SudddRohaning anshdhe diesistoe, stioargear e

mol ded i it egr alhlaynbiedgdisN@leal BN Grid W @hieN ¢ 11080 rRULRN £, PRIGHRBEHYE 2k cifAGe
cylindrical porL%pn Vlgﬁﬂﬁ | arge di aneter forns a rotary operation
portion, and the VAN FP@aﬁ%ﬂgﬂpﬂan&F'a Jhas, ghgnsead iagf ofeshe

powder ed nedi ciedd ciaes agerhgenetatibereiis, mads taiecdQn pelekenkanghol e for med
In the base p i n fines_.a,.spray port. in gn.end thereof. The
change- over o%é?ggﬁgﬁ% ﬁgggggfl?feﬁpchgédﬁfeﬁgPﬁ&lFﬁéecylindrical portion
20 having a | arge @hembogrtoof sulrd ackande theedidkvildke podtibheogykhedri cal
portiom®f a gerkbidkagetigh ko a r.ti.an owder ed L ci ne

ici E?hgln% 05 +2 cop@lst 11QN Ak ¢LRe E&?ﬁ Egetg%?

passage. Accordi ngly, péwdered medicine I's conv KE™spr ayi ng
port at an efi¥*¥éfCenhefdéhecaedigdnes s¢praged chamberhetesopped ad8 part .

v The TotarylspeaypoBtienbna ehante- aKelcdgl chiking’ BhTRIalE Bendekachabl e
fromthe dEVIBe bodé %nd the nedicine quiding unit.” Thus, t e_cﬁange-over
devi ce can be”YeRoTRUAFENPPRELRBY EOEMEGdP akder POAPrAdkRERPELABN3EOGUI di ng
unit, i.e., cam be remevédtbr oonthetagtithi sheriingerdevirgackt 8¢l thecan be

washed d ca Sj re- at h the_admi nistering.device. A
centraﬁﬁﬂole ?%ng?%eghéf'tﬁgac%ﬁ e?gtﬁgphguE%FF8nP§s%ﬁ?agésgr PES
di sk-1i ke porPPBRiSR PhRethednedheiygei dinding5Suondit isabdoaghtotinker ance is

formed at theigenhgteOBohbgchohtem sHEf 8oe+8h ke rdRdi Sknenat QLags ghanber

to work as . . . s
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



a shaft that fits to-the central hole in order to 24 Mu ofar2804064 14
stabilize the turning of the nedicine guiding unit. Accordingly, the
turning of the nedicine guiding unit is stabilized, and the rotary spray
nmet eri ng change-over device can be ea§ih? turned. 5 The rotary spray

met eri ng change-over device has an arcuafe groove fornmed in the bottom
surface of the cylindrical portion of the large dianeter with the non-

circular hol ea5r2 HAMEY  tH ehH QS LY tsHiase dn Rriddayauiciod aimed on
t he upper surface thereof so as to 10 be !tg}s%eée ed i.n the grcuate groove

thereby to |ith& QO Cigiukdthake (Het i Ui AYE iR PETET he
rotary spraylLik ejerithgdeaigasioias dewmess wearteion. WBn dimplypr ot uber ance
is |ocated at_an .end of, the arcuate graoove.. .the i of. filling the
powder ed medi'd tJi%gIt?l'f‘ﬁ treocfalré’asf%’f %téﬁfén%rcorfaﬁiger"aog‘geegidse‘{lo&céat ed at
the ot hér endiron heheasitsiode faf tdueridésieri et puvdartel maticine is
limted. The arg Ve . QGat ' "g% qn.{p}?é { L ayay from

t he powder ed (ﬁ{eldﬂ%%ﬁe&l{%gt{aeﬂ rsroeédi Cl nrg&asdtl prk?‘g%lgq{%ﬂo_ c Ig er?ffgljl' sol ated from
t he passage dfogielqovithd dchersatinimes oo ition, Ayl Shtled, thid
does not congndshcyact with the powdered nedicine. Nanely, the groove

I S not clogge&)mﬁth the powdered nedicine, and it does pot, happen that the

prot uber ance (4a) TRe prehABH PLY IRSHFFIRBISHIRAR TRV P IFHR groove due
to theigl oggiig1lwded he GPwiadr 2yl t herpooweiedimed clasgé sdtateret er ed.

The cl osure unit and_ ihe.nedicine storage chanber ecured_an
intimtely acﬁﬂe‘i &t ‘f%%’e?%?amqlé%ﬁlo? ?Iga‘fjsn%l? o?/%%‘rfo&‘s ’?‘%%‘%j’fy 12%?? ne the
filling posi tdmn reried0inteyealini sogetmer posing on wésihe pPosdeneer
medi ci ne rel ying: t tgpf{ : qﬁgg r On the
bott om surfa)cﬂe‘:.ﬁ%'fIH'F‘%(E,:Y | Skﬁél)k poﬁ?ﬁ%gggpé{lﬁle@ﬂne 1 cﬁfg %)Sjl! |%%1 unit, an
angl e (x) subliamriehyferrs xarrtrrpfopeeaoheni PRy hiedhs 3F EBR center of

the opegi ng 38, OfndMecPi RSoFSidd W 68 SRITEESidmetldP degiees. aFurther, the
angle (y) fromope end to the other end_of the arcuatﬁugroove i n_the upper

surface of tROIBTSRIMeAICIne RFgFA%00HOIMeS therR 1R orP 9 35)€ HAP Ry t he
| ar ge di anmet e¥ix¥dulde Holé@rformed in the base portion, and defines a

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.

,‘f

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



spray netering change-over device (13) is from 60 degreemarte 480 degrees.
The angle x and the angle y are in such a relationship that they are the
same or x is slightly 5 smaller than y (x s y). The disk-1ike portion of
the nedicine guiding unit on the side_of,the medicine storage chanber is
inclined upward fromthe periphery tomaré the center at an angle (a) in a
range of from 15 degrees to 45 degrees with 10 respect to the bottom

surface of therghskidd kﬁqémc.rﬁfrpirhg Jf‘etmé n@edﬂ&w&eﬁud&ﬁdﬂ&lﬁMI ci ne

guiding unit is inpgclined q? es (Fﬁﬁ% in a rajg$ of fram 20

degrees to 70“‘6%‘@‘?‘&5’%9]:/%”?5 eestp}b"crf”i% het i mieshhEng A9 Ut ci ne

gui di ng unit. sfrmlamuie; %mélmé@ssmwmeﬁémﬁg tdHanugh-dver pi pe at

the time when,the ﬁ% qhﬁlne I n.the nedicine contai ner chanber is
A e (it

i nj ected by'cﬁﬁﬁ%ﬁ? ned- openi ng neans in the nedicine
gui di ng5unit is a Tﬁmlmm}etswamgnmrlmldhanqa—au@r tdesvidies hdg len 20

portion. The J&%%@étg%’év expanda lorgn{]%g @ﬁnp%dﬁég%e opo&'tﬁ m sur face of

the disk-1ike poriion S on e faci he ne I ci ne storage

chanber t owarey}irdrigtale nsfrtien oplrit gy barqmeingﬁrmtqmevm the fm a
pocket 25 |i kg daiiar tﬁk?l@'% A8 5d NI S PRIdLLONMEMaNGR of the

powdered nedi cine in the nedicine storage chanber _into_  the nedicine

cont ai ner chdﬁ%%?uQﬁquﬁFt@ﬂ¥%ﬂﬁn%ﬂ|?ﬁ?f¥993¥ﬂﬁﬂﬁﬁ4ﬁf(ﬁRQIQQﬁaﬁqIqq i and
admi ni speri ngpe Hederted gl Ay dftﬁlﬁéegﬂﬁoxi@etﬁiﬁ‘éby tie medicivie 30 can

be smoothly co Ve ed in t he nedici ne co ai ner. chapbe t he
operation of T Jo?rhr%/t[ sﬁ%ﬁ%%lrr?%ggmc 1?.“)Jvter rbée?‘?é tqﬁ]eﬁf%t%é' area of
t he dent facismrahenetsmierpfichdreyersoirer mﬁm,agmeﬂmnb,emh@ ithea range of

fromo.1 t'”?ré&l?eéax#dé“’lss Ofoéé]@?&’pfﬁi&ﬁ c?aoé% f%aga g'#sur , from

0.5 tines to™l tines t he ar faC|ng ace of

the di sk-1iketlp2 pafithi oo fpll e ttlvn. Powddind thrd st Jeﬁ kil trsht |

there s no dndy tipdOnny %%éf@néé @t ficfed NG NS J@TB Nng,
unchanged on t he si de of the nedicine container chapber, In practlce due

to the difficdld Pesitipn rﬁﬂrdlarfﬂ“llﬂfr%te%l%p’ﬂﬁ RodRFeiiediC MBS0 to
80% and, partiiwmidtsdy preferably, 50% of the depth of the hole.

The arcuate 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



The dent al so decreases the thickness of the disk- |ikg parthomef the
medi ci ne guiding unit. Reduction in the thickness contributes to
preventing the contraction 10 or expansi on caused by the heat in the

medi cine guiding wunit during the nDIdin? and makes it possible to realize
a highly precise spraying performance wh Sh™i s a feature of the powdered
medi ci ne nulti-dose adninistering device. One or plural pieces of vanes

are fornmed o t di ci ne
Gt di g oni ¢ PG OIS UGS e Q MUE LR AN ORI dR3AEC
chamber is stiR¥asy %QW@M@%OW devd agni ¢ o vies framnddn detgxeres | i ng

position and ¢die gidSdeay | nqn@saﬂglcmx Zhdene df e/dnes-Passersed by
the nedicine guiding unit are nolded as a_single part u5|ng t he sane

material as & H@#ﬁé&%%?@&&%gﬁhﬁﬂ tareaﬁd‘%ﬁﬁ%\% FnySs

thi ckness prandedt hay£an @e gmjded as a single part as descrl bed above.
The angle subtended by the vanes and 25 the center |ine of the medicine

passage i n the guiBiegianilikmpditdavert &heamgpslisfida gmiskimg elit
relation, i.4& .+id W0 dRO1ER %@ﬁl%rs%a?%t&%%ﬁ&m% g P\:Glh'n%da range

of fromO0 degree to 45 degrees fromthe vie acconpli shing a hi gh
stirring ef f iAY&RS goR Hoesparadhanie hqwat thedicae s 188 dde

during the rofaryy, anelreag”fdoé)rbf)f #ﬁiﬁm&@%dﬂq\g Ccf‘egch&n gy, uni t is at

| east partly constitut e resin so as to e an air
chanbet 0t her eﬂerﬁpeqme:coprha rhgﬁpmm isorr fafcd loef guep d,nmkwllﬂca:mqﬁtaabrt.o the 35

bl ow tho. ai 1 i nto T Tl dey et B ed 5 R by B T The
ai r chanber, igred dtriesd 2vbvidindt 20 kesl 7 B ,pgWdéned rnadgel neé |E_soinl BWn out of
brotruded pRAaRoRa E SRsrasR MHH 5 9RB ol o S LR GRAHREE 5 1o
a_dj ust the v@ﬂrﬂmhdd:m@gumﬁmnﬂmmer Thiza revde rddh edisioese, t he
ol e G MO ol W, S W STl R 1 S
vol ume of thh@avssirachaesdmidgiendmn dﬂ’@rﬂ?@dl&#dlet @cma;sterl@:harr@mt of the
powder ed nediigiRet@PY Yredimy XM 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



time of adm nistering operation. The nedici ne guidi ng aunivk kg 2ddal ned by
nol ding one or nore kinds of high-nolecular naterials selected from the
group consisting of a polycarbonate, ABS, a high 15 inpact polystyrene and
a cyclic olefin copolynmer. Further, a dr%lng agent is nounted on a portion
of the device, the powdered medi ci ne nul | -dose adm nistering device is
obtained in a disposable type, and it is realized for admnistration into

t he body 20 Cp&rﬁyontntgsthsrn%él dEBYhLYE Ofné Nd@nt hechdng . 1 Brigf
Descri ption oi t he Dx sectional viewjllustrating a

powdered ned %thaFrﬁP?l988¥éd§9n1:h?sflé?m?\596e‘ﬁc*éh%c%}%ll%j“%@%n 25
enmbodi nent ofunbhangeéeﬁh theepidonsct FEge ﬂedﬁcﬂnée@éﬁ@@ﬁdeﬂléﬂhmber.

| I ustrat d ce bo Fig. 3is a
ecti onal Vi eah FTECEFSET ngos. Epobhr et bk ly P fik Tttt bahe (1): 30
Fig, 4 i5 a s@@ptl@n'af t/hev\dehtussrﬂromglm who8es amdl cpanet gridhxigy unit (2);
Fig. 5is a v&ggféféyf%ragbgg hgoééggﬁoéftgﬁe gg%éClne guiding unit (2);

Fig. 6 is a section few 1| rati arotary Spray netering
change- over deV|céTQQB§enF|@18q @%Cée%%%ﬁlbm%Jthlchm¢$$LQﬁrther@p%kpunp

unit ( 3 ) 2ﬂké®§@ﬁt2@@4of 18e ﬁé@lcﬁnés @ EEE % | onad \“ﬁ%& éﬂ rgiing a

devi ce coverh% 9 is a sectional V|em/|I ustratln I Ci ne
cont ai ner t%%ﬁﬁn?ﬁ%l%%?9%13$t%$f?¢tE#eY%ﬂtlEEF#@F qqnﬁ%a%tw¢@m/of

the filiver (6&x Ex;gané,ﬂomsc@uyé@mbjr'ih@t}ﬁ@ét Noh NeRé hdiei dald QuiPuid ace of
t he nmedi ci ne ldl @Eunlt a V|em1|llustrat|ng near_ T he

bottom surfa %f%%?%l{ nébn% 3ke9)it ppgsiple £9 sepliziy
illustrating Enelaxgh]:ge nmoed:mre s & yieg qﬁe:tfwrn‘md:tlg)d@lwte?cgulh:rh rtgtﬂtmﬁu:(é)
Fi 14 I rpove of. the rota ray
nggerlnglihgﬁ%%qgwir &éﬁgé ?fg{nglgéged ron1%?&3?ﬁﬁﬁﬁﬁ%%§ 4%&9 1 a
cylindrical portidme 1C5'f (H?g@;abquae@qammf dtames eare formed 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



Fig. ‘15 is a diagram of experinmental data conparing Exanplenloghsh
Conparative Exanple 2, and illustrates a change in the anount of

adm ni stration versus the nunber of times of injection; and 20 Fig. 16 is
a di agram of experinental data conparing 7Ex_arrpl e 1 with Conparative
Example 2, and illustrates a change in ﬁhe Cv val ue versus the nunber of
times of injection. ii 25 Best Mode for Carrying Qut the Invention The

powder ed nedi gbR@elUb! hed98€nadibNLebGhI B JEVIRE &bPIELNRALELgRILRD
referred to as,adm nistering device) of the present invention %onprlses: a

devi ce body (E}PBonstituted by a closure unit (4) 30 shown in Fig. 3 and a

medi ci ne storage umhe £9ltebonlsi B r&tfssdd gorEdbRi 88 gUbgbpsuaslt (2)
shown in Fig. é. r.mvablyt noum%edfon.saighbod% (1); a rotarx sprag getering
change- over dBOFEECP19) 38 EhFGNTRARTRI gENE PRAICIDEFRREBLIRE FREBPEHCKed
to the 5edi ctoneadgiidtnghanvblefe afidthasmadbspiny eonta{léy ahamberend
thereof; 24 N?ﬁCEh%QOﬁaéelthé PyIR 8?'£?é3}eéQ£¥Qd'§95{90n709fo¥h£ﬁ3 at
least a portion of the wal[ portion that sefves as manual ~— conpressed
air source foPrgurdfifg pastheni efnehesfitberstis uwkanpgda &hdxtbée contai ner

or a bag; 5 ca¥ehf( S .n; Ei r C t) pray
port (2h); aﬁgpgg¥F%§§rBfG?BEhgaﬁg?% %g g?ag?ég'aﬁg ?gg?g? &gg??%P?%%ing
t he nmedicine ¥ohvEenef Ehﬁn%%@l?S%?;C@%ga%%%rp¢%%@h@riﬁ%@ni@oﬁdﬂﬁ$ther

exhi bi ti9 the £pb! embiigtr 3€ tRat poRsetsd: hed{Mne ddmihhecbpdy {4)ohé
constituted ure,unit and the nedicine storage unit (5), the

by.the clo . , (4
cl osure unit X%ﬂ? ﬂgv?aﬂlﬁlﬁB?El?él PefatHRlicent er thereof for
communi cati ng the Tedimedecinédgagdingtui?y étsbsaidedSoPporiylding and the

the ol osure i cioss KiiA8 89 ERRTRELach IR 485 ELaPE FAICABETEESR T ('ng
unit  (2); (lthetgeonpdeensistingagf anpelysirbesatee HBdi cankigh-
15 impact 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);



20 storage chanber (5a) capable of storing the powdereg pRdLgl Hgpd N an
anount for adm nistering the nedicine many tinmes, and a-nedi ci ne contai ner
chanber (5b) fornmed in the bottom surface of the nedicine storage chanber
and having a content for admnistering e powdered nedici ne 25 one tine,
the filter (6) being fitted to the botfom surface of the nmedicine
cont ai ner chanber (5b) to permt the passage of the air but |nh|b|t|ng t he

passage of the pawdered yed Céél:etlém e BRI MG By 8D &ivi
comuni cation port communi cated wth the punp unit (3) so 30 that the air

is blown |n|ﬁﬁﬁﬁﬁkkﬁk55|ng and relaxing the punp unit (3) at the time of

gui ding the nediciggj, (4 119 4 edwidial spray :ﬂﬂhﬁﬂm nganediayimtevi ce
e guiding unit

(13) having a ray po h) is.interlocked to. the

(2) posi ti oneccPeratyrrﬁgr i e S Bk O 1t LT (st o t ogether
the rotary spray B'm;.er]lmg:.s:hangﬁem\mf ey | £l {ebi3) ( Gy ng, at t he center
thereof, a passag (2c) f or pass: i er ch 2004 -
20 and the air eEo olu rom‘f)lunp msai%%icjtrféjoug% tcthe Mgﬁ{ne

cont ai ner chasfaqsmf ithe ediexine gpodind)ynitan® capabl e of_ bei ng easily
det ached from the Bdf%\;E?Cq_q_gya i w%ﬁé‘@r% 'r{l@alg%tgé bk (2) for

washing; 5 (1V) th i ne gurding unit as the passage (2d) for
passing t hr olgirfare &% W%\Aﬁ'ﬁ@bﬁlff? diﬁitwc.bt}iﬁ)lt ukdX? (3) and for passing

35 DN 1 vl e o gan e ety 1o L
evi ce body an ottom surface. (2e) o e nedi ci ne gui di ng
unit (2) has S&J%ﬁ%ft@ N el'é‘*i ’Qﬁ‘f "bn%fg‘é“%i’r’éqrétré’r sh@lier than the inner

di aneter of the nﬁdig:J nBl simragsmemlil:(ﬁétra‘theg hodd0na sgirdavee (23)

separating th di ¢ t or age ( d é@@% n i ner
chanber (5b) ctefr oq:'ralrnle €At ac}’ Het e)igﬁ?% Jfrt‘t% %?%I%%?n s‘h&?l ace ‘%e)(elo:f)ot g
medi ci ne gui diieyediniitorn 29h¢1a83p¢$11‘@e poidé ot therpbindal ¢l ePCQIZEJ)OIé)f a
di anet g | ar gey th thes fiedd Jne contai ner chamber (5b) for
connunlgatlngﬁf%eﬁﬁg%lc%%gggtéggée anber (5a) with said medicine

cont ai ner chanber §Bb) ,120i%m Cbliﬁi{)%m (2%) e¥RRT HeRRt At c‘é‘%?%gc‘?miéa%ge’él‘?m ne
cont ai ner cmﬁslé 5D)wir Mérﬁpammesﬁaaﬂbléoz peidi 111 wgtr Pessage  of

the powdered fedi cine and the Ay bl ong, oul 110 {10 PYTD Y tnfilled M 0vO"

of tlmes 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;



of the body; and 25 (M) the nedicine guiding unit (2)4 sakotad@d While
being interlocked to the rotary spray netering change- over device.(13) to
bring the hole (2f) in the bottom surface (2e) of the nedicine guiding
unit (2) into agreenment with the nedicine container chanber (5b) of in 30
t he device body (1), the nedicine storagégchanber (5a) is conmmunicated
with the nedicine container chanber (5b) so that the nedicine container

hanb 5b) is fi]l ith, t j Ci 1 .G
ctorage shanber  (SCmE i d HeGHEHL 5, T g Trha M AR S 1
35 bei ng i nt erdwciced ab thee wadtlampperyray thetterseanyesh@ige maaeldevi ce (13)

wher eby t he ( 1ﬂﬁﬁi J el ists (2) sweeps
t he powder ed%ﬂﬁzﬁl%ﬂf n 24 Sﬁ/ﬁ%rc% 2%3(}2 % e n@dﬁg}%gﬁ%ol%giwnelﬁs chanber (5b)

so that the pRRfdidgtereditighdlaible cdiaEdMBheF SfAd!, is contained in

the medicine contaimaly cwdier phand id hely. thesdeddddigrodatidigng uni t
(2) is rotated while being interlocked to 5 the rotary spray’ netering
change- over (ﬁPR?MDQO£RWég%ﬂn/q medi ci ne contai ner chanber (5b), pipe
(29), passage (2d) milckeapr(@d) pardwr A Rirgs caymMiaat €d viddh  one anot her,
and the air is_hlown out fromthe pu uni.t . (3), t.he paowder. medi ci ne
wei ghed into BAY Dtpjroéh]é}%rtfﬁ%é[}?dm qosntsapjrlgey%cfﬂ}aarr}%nﬁl{]h(es%?dr gafecgo_rt (2h)
of the rotary sprayhemguerseny charegesioverfwtiliar g8)hitsTHdhieadiallioniard ng
deviceq gf th 1ﬁ§§%§ e\ [ can be .assenbled in a manner as descri bed
bel ow. lgFi rs?f}@% e Tl I(Itjg)r %)8&5) set_in position by being 15 pushed from
the outer side intdE} hetediadhel Lorksigrrs tiamng yumhe GlRfPLe Whst

bot t om on the putaiy sirvle iqiditfe dasdegydathid 1)5) Thensadtddigrepasifd on is
defi ned by fornlnqra steglln t he nmedi ci.ne cont ai her ch%ﬂggr (5b) at the
time of mol ditly MY RSP BRIV () Bt FHREDD TRRFSSheEYui ding unit (2)
i s inserted idonine it ideche tnogdhigei nmiguiddnqtursitch( 2) poisit isenid hat, for
exanpl th di cj ne contaj ner_.c r.£5p) _1s.i i he

hol e (gP)  orRH | (I hbding #é‘%{?l?lﬁg%n‘%‘)tm‘%%é%%ggﬁ%ﬁ% égqédﬁl;%err%t er

| arger than t{f@t) ofs theermedici Ny 2aled arindr Yeabeesuzmdinite tbole (14) at
the center of : Qot f ( the; el £4 o] Nidi€2) 1S
fitted and sen(l:%&r%d]'% %ﬁg} p ot‘%ggf aﬁ@)e %ﬁ {1% t he %%ﬁ?tﬁlg%d%hdej bothom
surface of theMevice body. Here, the

(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



requi red anmount of powdered medicine is introduced intxa mM3@ct heoxedi ci ne
st orage chanber (5a) in the device body (1). Then, the closure (4) is
intimately adhered and secured to the device body (1) while passing the
guiding unit (2) through the hole (11) at the center. Next, the rotary
spray netering change-over device (13)‘h%9iﬁg a spray 35 port (2h) is
secured to the device body (1) in a manner that the shaft (2k) of a
non-circul ar t t,h n nit (2) is
o e S n RS Y S S S i SRLeol s ng e L (2) 1
in the guidimeginiine @:orrtweme;t awfgan@mrau Sipat e rt@ecld@rvggew@siy dévirce (13).
1S desiTedidalsdhl o i tndidlg y;%etrme@ TRk hROkBvi L hdagve 2

hone base-1i ke penta shape |n cross section having two parall
si des for ex(d{)u@m‘ﬂe %M%W%@W%nrg MEddt i(@lafopoweehdRg; a  si de at

right asgles thGFQEW’am%éﬂMédidkﬁ%(gﬁﬂdlﬁ %&QQSMQ? %b@e&heD@hB%@gbhe

assenbl i ng, t pé%%yﬁg{gﬁ%%8$ﬁr%Pé%é&ﬁg cl WP th % |n§%%8?d I n one

end of an 10 @%u a P spray

nmet eri ng cham:gatower) derd dor Bssiextthd powdengd meidiciap rtﬁxwgrlnect ed and

secured 10 1 N%d MARHS Rled IR A GRAOPEHLY A0 HedILe) podye Doy
edto

cover i s connec eV|ce fo cover the spra 15 port
(2h) to therdBy) cemd é:th@ g tadmisnizstaes (@ edevifc &hef medie iney amtliddmg Next

descri ped belgiano \ it glﬁalg@;%wwgy otfh% RAGRRl RS ent

I nvent i on. esire | ce I Cl ne U|d|ng
unit (2), rotté)ra)ﬂ %}%rerqw%n G dher med’é\‘Pll@@ ctorags é’é’&rte (&) and
body cover (Qahearb%ﬁt%ﬁaldwkf&@ Jup arl+dinkg t%en@zrdl@arn@ livdds of

e AL St e by g LB o SES" T
acrylonltrlIehhﬂi&dmgﬂe/styrene pol ymer (ABS), polycarbonate hi gh-1i npact
e Tt n0 vay 1§ Hided R AR e 1y et cete ettt s di ng
30 unit (2) midbt(Rindashy imoladipey tomm drheaneod ,pél yreses (259l edt @d from t he
group consi siyiRghedler AGMHM A G/HRH! JH A/ HEiR1%eP YATRI1neASS) |
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



pol ycar bonat e, hi gh-inpact pol ystyrene and cyclic polyoMglin mxpol ymer in
order to heighten the intinmte 35 adhesi on between the nedi ci ne guiding
unit (2) and the device body (1) As the filter (6) provided at an end of
t he medi ci ne 24 March 2004 - contalng chanmber (5b) of the invention,
there can be suitably used a S|eV|ng meé§h or a menbrane filter depending
upon the size of particles of the nedicine and the excipient (mhich may

ot al vays boowe G £ONsd | dui fhdy tadiors) IOl el osabd T

spraying the nedicine |nto t e nasal cavity, ere I's use

havi ng a si zé"AL1GHR NP A PFeAR e BNineSangHMhd, 15 MRt aingdrigblshe from 1

to 25 m or &né@i@.{rﬁé\%cﬁﬂt{éﬁﬁer *’lﬁﬂ’dﬂ%ﬁ Pusndl] amdeS e fn(é&b‘.&ﬂé’ 75 pm
and nore 10 pr rabl fron15 to en used, f or s ra
medi ci ne int og‘Hfgl )(h’eﬁ*er‘?"sai%%d“hﬂr?erhﬁ% l"f‘%?”ﬁ CJ‘F%RH% a size

of openBng Ofth@trdt&&z@erspﬂ‘m}ﬂ lﬂemrlﬂcjwa:marﬁ;ﬂ-ng:msawﬁme ber pde of a nylon
or a stalnle teel and he menbr ne filt nade of a
pol yet hyl ene pyr opy ene cjorﬁ om Cgfégﬁé% [ é’r) r y(ztl)ce) a
sintered fil tmﬁssaqe i 2 m@l&mwﬂblmnb cazrt)amh:e rte:ntmdmezateadamnth 0 the
hole (5c) in S f i t

dde é}fﬁﬁr&ﬁ}e ﬁ]@%‘ﬁﬁé’ alf‘el | G %u ﬁcﬁrget@(aadsmﬁﬂs' b r?:ﬁ% o r

The punp unit (3) of t on 1's an el enent or conpr

t o adni ni st er(3he Fsuddre Portrishaedisingmgigpdrinttha at i on) I t | s

desiredot hat pfedeasimifed Hideit ofs tdierdy i Htdhn MEd ey p:LQa[y %fo of
the punp |sé§?gﬁggf a flexible material.” Here, at | east 5 |on S
made of a fl et Y SR G HER LR SR RARTYRE a portion

mag_e of the flexi ke hartmtfrmsa&erim;a dm)ﬂiﬁé’b ask nﬁc& cﬁmméﬁimm ion't hle g
neadl cilne CO er c can pe spray or..In IS I NCl udes
The cases whad e SHRTE Mo b dahes BSHRRAEIER DY he 11 exi bl o
material, and V\herFéLnS‘ta purep filnidr () ilss constin gpcssiﬁ:gon hey fhesaidl e
mter! a5 exCofsibd Mdd Ahd'GAledd GG QN B AR dihd Moo g Dody (1)

and other portions are constituted by the non- feri al

such a fl exi Mhanharer(sh), fowared c@hwmcanmmﬁ;wm 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



- 24 plastic having elasticity such as polyethyl ene ofqs Maekupsofy! ene, and
a natural or a synthetic rubber. The powdered nedi cine -used in the present
invention can be constituted by, for exanple, a nedicine and a 5 widely
known exci pi ent such as m |k sugar, star s, celluloses or polyvinyl

pol ymer, or may be constituted by a nedi€ine alone. As required, further,
the powdered nedicine nay be suitably blended with known additives such

as stablIIzer&nt@ﬂh@@ébﬁ@ﬂEstEht@ﬁe'hbﬁ—lecﬁiaihﬁoﬂedeBB? §R Pgeused for
t he i nvention, ere can be used a wi de range of nedicines. Concrete

exanpl es .nchH& lﬁ@nuﬁé& PéeFEPoF@FﬁﬁEeé%aHriﬂg‘éeé’%ﬁ g5280erevas
anti-infl anmmatexycdrygs)or nenist@eeid#al @Rkt tRE! aARBLOY¥KYr HAS, the

anal gesi cs anti-infla antipuscayrinic ant i depr essants,
oot ouoey aobbnr 8L -BRTREBPAR {9360 P3vEe PaRS, bREerL ke BEOERLORANL -
al | er gi & agentbppraisearssppsessing hgeths, taot paradibehi aiddsugser vitam ns,

sex hormones. 58?B§1089§B§§E%9E1n§9h th%i£h¥EFQ¥f8n?ﬂy§85ﬁ%?éhg{ugr“95

anxyiolytic se I'VEsS (o] NS Cer heart
failure treagiflg étugsghénangéQScshebﬁbnchndltu@ossdeeb99|tye treating

agents, p'ateb?bogﬁﬁggéggég'O”DEEEH egfkNds éﬂﬁﬂiﬁ a@hb EkGQGB Fance

nmuscl e-rel axan anti - rai nes and anti-r eunato arthritis rugs Ther e
can be 25 fuﬂﬁﬁérOﬁsEHepéﬁPFH§PpK69eFﬁaéé§9§tE¢u§§ genehend ©fofRones,

cyt ocaiis, vaaccaaae naluekhsas RHCLBAr b3etEf s8HEHcaSo@Nthe- 6888y and
genes. As the_non- g%lde &elnaceous di, ci nfi t here can be used t hose
of one or two°BF2 HDP RFnBY GPeRAE-©¥6%d &%cge ¢l ed FEY¥hyt HRe pump

above- ment i onedigr 08p. iAnoognethed) ahliesecaaedbeopthéelabby paed efe or two

or nmore of thoge §&l¢ Eegoé§0?P;hgngroggngg ii%hggbgéxngoH]5réSUppreSS|ng

agent, anti-insomr a ru mns; Sex tr- Fnes and
anal gesi cs. 3€°%Beﬁh@dn§ﬁ pbptﬁa&ipﬁobedmaéé®u50daagso chves the bpray

exenpl iff§ ed opgrer (b n n e a dgKHgs
selectéd frog?tﬁe 8r§22964€§%§gﬁy2g6%3?698 t%%n@???ﬁ%g£g%gh?e§§? Spot

anti - i nf | ammabBey18YEHE18R - non- steroidal anti-inflammtory drugs, such as
hydrocortisone, prrdessaksseibbdi BELbROhGBECthe materials constituting

the parts of the present invention.
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



dexanet hasone, bet anmet hasone, becronet hasone, 5 fl uti casoenechn@o®d hasone,
fluocortine, budesonide, salbutanol, and sal neterol; anal gesics
anti-inflammatory drugs such as acetoam nophene, phenacetin, aspirin,
am nopirin, sulpirin, phenyl butazone, ge%gngnic acid, fulfenam c acid,

i buf enac, i buprofen, alchlofenac, 10 di chlof enac and i ndonet haci n;
antimuscarinics such as scopol am ne; antidepressants such as i m pram ne;

cough  suppr @&yt ih <X RNt S BNIGH WHe Si ritalt iash Sadiera oel wwgl i cate,
codei ne phosphate and i soproterenol hsﬂiochlorld X antﬂf.u§ggn1c agents
such as 15 dIBHERIHMHSAhE 1B T OF SOMTERRAIA £ e
chl or olohe?yl a;mlgia}[dlang*ali;&id fﬁr]ga Giagends muchi cles anf e:tzenanedjazie'lhe:asemd\,
ozagrel, tranilast_and ot i.fen: a- lmgr u 1%(1'5 :
ondanset ron, r1"hger éerﬁcsléilreonﬁc, (%l}locc onbér&gﬁ%e,aslm asg?nlsédg% %o’,npg’?%. oneu;a"sl2nog
anti -i nSormi alor ygsrdrid awdiraineol dhemdsrd aﬁ%iﬂﬂra}iﬂm‘arﬁhﬁ such as
cyanocobal am, g IGADaLAM e Sfsal ¥4PASP, Ut Sldarliplaiatrg ol , -
an e

pr ogest er one, stosterone; anti-neoplastics such as tanoxifen and
tegaf ur; antimesh haviriqs sicte ast prwevin| of | freame b Dito 28 iypamensi on
drugs such as nical di pine; anxyiolytic sedatives such as diazepam

ant i - psychot iRere e eralitr depmm i35 gt 19T dIRSHPTANR L SHSET as

cimetidine and ranitidine: heart failure treatin S As-e dopani ne;
anal gesi cs sﬁ’t‘anvja{%g o RSt a‘?‘:’oa%%fp‘?ren%: ot TR Bngbftgon%'If(oa#cht ors such as
OXyt r ophum ang LEAALSly . RS 1Y -+4 TEALLNT dinae W B TadYialy dhat el et
coaggregatio suppre§§|ng agents such as beraprost and carbacyclin;

anti - di abet i asediimen si rmoaridos ea Bndvayps bi thére msciged relmeebranguch as

pinaberiun1aﬁg.'na rizon; antj 35 mgrai hes such_as, er ine,,imgran
and alnidita ,lfa?ﬁ)‘pe'%‘fqugr r%ﬁh?%i%pa‘???ﬁﬂ'?so riRs St %ztrﬁléc at i ¥ and
platonin. 24 fad ol P0G meddh sy tHe Mepé | g8/ Proy Bdbmaseousscligbess here can
be exenplified ornqﬁgs and c tocainf. uch as Iutenig%q@
hor mone-r el eaSiFR; hFHONELE TR #PFiof hbhet riafe T di79% o of s, somatostatin
derivatbves, paboprlegkems, 5o bxytopyhsne hi codton derayan i vebasenkepdnl i ns,
adrenocorticngcﬁgf ggwgn eh€E§é%afiY€ .. bradikinin derivatives,
carcitonins, 1'hsuld ns, glucagon derivatives, ) )
It is also allowable to attach the filter even into

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



growt h hornones, growth hornone-rel easi ng hornones, |t @gi-8h NEHJROr nones,

I nsulin-grow ng factors, calcitonin 10 gene-rel ated peptides, atrium sodi um
urination peptide derivatives, parathyroid hornones, parathyroid hornone-
rel easi ng hornones, prolactin, thyroid s% mul ating hornone-rel easi ng

hor nones, angi otensins, interferons, %rTeukins, eryt hropoi etin,

granul ocyte colony 15 stinulating factor and m cr ophage

formation-sti gﬁﬂgﬁg Q43 drugs, those
sel ected froﬁ?H%e gv%g :%%?gﬁ} up canqﬁi us one, two or nore
ki nds. As th@QﬂaﬁﬂtﬂQiésleQ%eraél%@ ﬂ?é‘-‘@')@é'ﬂﬁﬁ fd EYIHBSHhFUbR®cough

vacci ne, di pht her i/ achidted Qﬁeamtslﬁ@.a%é&p idNGhd Hrdirnaa ivaegition
Descri bed bel ow are the sjzes a volunes of the con tltuentcparts of the

i nvention. THERE GNP SOV R Rifvi (P52 XaTRAE 1 & MRGYHE¥H&A™C 35 space of
the devgce baghadiy Jﬁfovhh%:‘td‘ﬁvgﬂrﬁntorsmﬂs & macil}urm;m,sma:ialrcﬂﬂaaqosm ble to

ff d f || t t t

o bt ubor ance Sk TS bR el L g 48 RS R W
sizes of the opemingined alvmewediid rxeeqinl.mﬂu diunrhexhartier gBisleradd of the
medicl ne Ul B8 dUd ndPdbe Tt Al eﬁtaa%a Wiy (Ao ff1aaRRsct ed and

the nethod I'Ts connectlion, size of t erating portion of the rotary

spray meteri rRpQihar e toakrl iran e %TE@)OXJ(%?'QSI ¥ ft'd’re thikfong the rotary

spray ggtering chage b QUeic Oy is Kddsdy fmndhanthddit imundhafe t he
nedicine that is stored. The anpunt of the, medi cine to be stored in the 24

Mar ch 2004 - S8R Rfrithied & iHEISATEE AT MRAIGRER 1 o QUSRS RERMRASH

upon the Ki nchmﬂache ﬂWﬁéﬁlﬂ.déN}ﬁfbtéma@tam)ldrugdmsuqmvmrsafénmcﬁﬂ ne is
to be admi ni st ered, tCthth nasal_ cavities twg% nq; a day in an

amount  of 15‘3}?&‘ AT QRiMRP(atE et Ti4es a day), then,
the anount (dveflpunatoiryt hh:mu:lerrmﬂgmcm rf&lﬁn—:bﬁlﬁm@m#mrdru%, weeks

onsi 15501 0. B fisbdiimdly dikidep e T RTINS Mo body

(1) has 10 a QRAGLQIAING Mkl ties antiith-Tbis taiim age s ntaltiia  vol ume
of about 5 ma;idefsc tfRdfd 5 IAMdZhFh 8 ing 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



adm ni stering device capable of storing the medicine iy aarsnfdoo ent

anount even by taking the junction portion. (10) between the nedicine
guiding unit (2) contained 15 therein and the closure unit (4) into
consideration. Further, the volune of tgg medi ci ne contai ner chanber (5b)
in the device body (1) can be suitably” term ned dependi ng upon the

vol unme of the pomdered nmedi ci ne used in each adm ni stering operation and
the 20 number, ( | f s ri I e 0 red
medi ci ne t hat | fé q%% %fi¥g§4%§ﬁ%ghagg ag§£?%h§%58¥9 th ng ng “about
0.1to 3.0 aﬁqmd@dm@@rted-lnrﬁé@maﬂ@nys dyvas ;i sugh aﬁount of about 5 to
200 My each yldodsiSorid)e JFRlcriG 1608, kaakrelathehe(5h) Mst have 25 a

vol unme of abolt 2 to vol une of i cl ne container chanber

(5b) can bed§&Pﬂ§¢@@S§Wepr@ﬁhﬁ“ﬁ}hﬂﬁ@nﬁrlP@FrP@Ftﬁﬁﬁﬁn&r protruded portion
(6a) ofsa di FIhHilcadlsone! umme%asaﬁwstﬂlﬁh@cbmlh@ngbbd(e\é@huﬂ%) of the

pr ot ruded port| n 30 (6a) ependi n t he bul.k densi,t t he pomdered
medi ci ne, PG%a aﬂ@Ft%ﬁ§Hwe SﬁlFﬁeanﬁéﬂﬁeg AEMRLOTYs

nmet er ed and ﬂkmbadsuphdememweu@ammmmpmen@ba@@@nﬁﬁe&h@ bubbldanslty of the
powder ed nedl rug@ﬁrl%pu%ul$ er.e '%hé%ﬂ%% 'd% ar hkgb%%%h%n d_the shape

of 35 the pro poftlon hér'e “Can*be “exenp 'fle acConi &5 'shape or a
cylindrical §Mé¢@namnC|9cd@3|m@mﬁmm@m.tm@upawﬁe@nl@lp@ﬂo@ﬁn@ne 24 March

2004 -18 'ﬁ&%%ﬁb?%n%% %%Baql?dﬁéﬂﬂd@@dﬂgéhQ%m%%%arﬁniH%hsﬁgﬁugkﬁ t hat

t he powdered nedi ci ne contai ne dicine container chanber (5b) is
al nost al | dSSORRLGEE G0 R 1 tESREESSHE toh S UM SuRTE PESTisRE 60 v er a

tines to tenguy ptrle@%&nt’éh%xpé&mﬁa@ﬁswulcouth%Crslulaqad alsn sbdifufter detail .

Accordi ng to terln deV|c of the _invention, the dicine in
t he nedici ne® SWQQ ﬁbeFo osBREkEN 8RS fHSPREOKEFEE e cont ai ner
chanber (5b)hyarb¢hummnd@g bm&umhﬂsﬁamacga@@mn@ wich @%) being interl ocked
toth 4otar [P c e nd e unit-dose of
nedlcﬁhe is & t%éhg%%%#ﬁg%g Qh cﬁﬁg'gﬁﬁﬁﬁ%é un % fhﬁn t he reverse

direction sop@éomopbenwdnmam@edamtnﬂaihaagnﬂ m@e@¢mt@mn®ra35 chanber (5b).
Thus, the uni1d936o%f @%@ﬂ%&qgnga%z%%rel, 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.



easily and correctly picked up and nmetered fromthe powtered rodi ci ne of a
mul ti-dose anbunt stored in the nedici-ne storage chanber (5a) w thout
using any particular device such as scraper and w thout using any 20 neans
for preventing a change in the density b¥ passing the air to cope with a
change or deviation in the bulk densify 8t "t he powder ed nedi ci ne that may
occur during the preservation. Here; (a) since the closure unit (4) is

mounted on the 25 gevige %&é‘% éel)drm 53 | &ldey gl n&% Cjé s brought

into intimate contact wt or age n‘oer
medi ci ne | eak@* R bLkted H@Jg@@ﬁ%tmﬂwamuwm aﬁumt@mmg(z) and

the medi ci ne ﬁ@ﬁﬁ@g@—ﬁé@éﬁ@in Se0rmdihs begiSlesh é‘ﬁnmﬂféf@a cine does

not 30 chang hyS|ca ropertles because the 1 nterior he
nedi ci ne stor 'rrb%‘?m? CHglN (R VR R S © T ASOPERSF IRE + (b) t he

nedi ci n& gui cbxggtcbtnirts,(ailmﬁdimrd@tdu}a&ﬂfés} ndnjpaxiied vigflhered state
nentionedi|1 i? above Jnvolvuﬂ? 35 a:ﬂ4éki de; ree qf re3|3tance to
A &t

i npart a suit een%Feog]?@e o % e f i aind to
prevent a atmﬂdna(hﬂrnigonﬁnﬂﬁmanxwwknsxig&uhagdﬁedé¥h¢&w£$9£904 -

29 (c) the ottomsurface (2e), of the nedicine
gui di ng unit h%l(?mt( connﬂg r%x%"&eh % } ' Cihe S oarsajd-ég }hoarr%%qe?{%a) with the
medi ci ne cont ﬁﬁﬂlskﬂﬂﬂﬁﬁﬂmQQﬁﬁﬂ inﬁﬂkﬂnhqnnnxngIﬂﬁqpnrskwaal¢mﬂomﬁnthe 5
medi ci m@ contgHer éﬂgﬂﬁ&ﬂ def£n t bly

cont ai ned | nrfhe I’TFEdI ci ne cegﬁt@alensgr %ﬂﬁa%rgﬁﬁp ‘% %ﬁfbmgﬁe{gﬁd?l f or med:
in the bottofSurtdy S RAFAttiche QﬁmﬁﬂﬁﬁylﬁﬁﬁakﬁﬂerﬁnﬁpI

agreenment wi treldhsihey Iﬂ‘ldl@nc(r@ QRRIIe i ih kaﬁitd)fﬁts.xlﬁdla&tﬁir{gc) Of the
medi ci ne gwq.l uni t reatl ecreased e is applied

wher.eb ressur
into the medici némceorﬁe& aﬂﬂ%} b)2% ’tﬁﬁ%’t‘?&l%np”{) f}t M tine of
filling the|ﬂnﬁaﬂh&ukxnaitdnthxupaxatﬂnyngrannhcnjﬂdIdﬁla&yy 15

accuragel y; aguiﬂgy Pﬁ%gu&ﬁgﬁg QaLa&@é JE?%théagﬁg &ﬂ%ﬁﬂﬂat 2) on

the side of the ne st or ade i nclined by an angle (a)
relative to tﬁ«t’é”qﬁﬁtorﬁ%@%d@ptlde/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



(2e) of the nedicine guiding unit (2) to inpart suitakieMi@cHezpee of

vi bration and notion to the powlder ‘to increase its fluidity when the

medi cine guiding unit (2) rotates, so that the nmedicine is reliably
contained in the nedicine container chagber (5b); thus meking it possible
to make uniformthe anobunt 25 of the powdered nedicine contained in the
medi cine | f, contai ner chanber (5b). In-the adm nistering device of the

i nventi on, ?hadimmﬁ?igg t&@ulrwgﬁﬂ' e tigﬂréhéi{it& f\%ﬁi&%@@@ﬁeﬂd&rﬁd) Chat
mnimzing the size o ol.e devjce. Besi des, e assage a
is installed th%gte'f%é‘%ffsovgfﬂl%é“e%rﬁ ne YGRT r@%rﬁ%gﬁ%ecd‘?ﬂ?i but es
tﬁ m ni m zi ng:dwtﬁarTGi mdi’cﬂixéﬁltﬂshcﬁo 'g:h;a aﬂrtm'ﬁﬂﬁéii(’jéd\gi.rﬂﬁy}tgﬁé asg Whol e, so
that it can he easi carried. The adm njsterin evice of _t resent

i nvention 33’"’}%621 t%%wgtrjﬁrc’ate%w%oﬁ’é“etslﬁ)da\‘yo%f% PRI 5% oﬁs’ﬁ?ﬁf of
the cyl bndri dalmepgrar amefcavitar gel 4 aneferr dfindwe a rdayay,y tsperay et eri ng
change- over ' ( « WLt h 4 ; on-ci rg as a
center, has ﬁﬁéﬂ ‘%&ot%ﬁ%@g{n%)e %Q%l’?e %ﬁkeﬁ%}r&sﬁi&%&&o e t%%dog%rlg uni t
(4) so as to B WassE s ibpqameesarlduat & olld 130 meher b Ween t he

rotary spray giigirdd) e Ol s e ([eNsity 't af &, Sh&RUSIHY the
protuberancev%é%%}tq arrive at an extreme end of the hole (13d), there is
t

est abl i shed § 155d ot ofRfrsfiti% tife W& dquioe ihpdhel bothasn
surfacekd (2e) degtte odixinge Hd ¢ niidrdider Df 115 IMPHPIEECh1EHEn the

Todi ¢i ne. conVAIEe CHARREY SoF o TP 1 HIE A4 IFHE Pt g i ne
and, besi des adnteri sttfeeringpldeyise) dapaldle ki tatorsing ade ofediwimediciae
Loy a0e o) U ) WALl UIRLAS GRS e
with the extdrilor betvasn ddvd mestichiricogudeiing Ui t(Rat contesimessed
PrETTILS i TSI P e sl B e e e (30,
hir Shm acgulrogcr:rg. (V\)hgﬁlrttﬁ‘@rzo %ﬁ’eot‘f?glé‘rnﬁn@ef gﬁ"r‘% WL IGing, £QNEFRRF end of tghe
arcuate hol eh@i®e)r qk)hdroppesideyisicd&odyhq 10 pan 28) sfitddly
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



medi cine guiding unit (2) is connected to the nedici ne24 erartai 2@r4 chanber
(5b), and the powdery nedicine in the nedicine container chanber (5b)
beconmes ready to be 25 sprayed with an easy operation. Wen a charging
position is marked at an end of the turpgof the rotary spray netering
change-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
gpe_r at edf SOhV\zhﬂﬂr@nt)i@v_emié@QﬁI@mdlﬁl@ﬁﬁﬂ_ b@éi:l@él;-aifl irﬁes@@ml: &St s ng
evice of the_present invention as described, above, the nedjcjne storage
anit (5) is EonbiHau BPYRCTR TRUSIIR COPGRHIFOn S 35 BRREGARR ¢ he

cl osure unit ¢dytiinestcldmnisér a( fiey nkd | chhdyt sehl edli s¢laiegSd wpon he
medi ci ne stor r : mg th h LC | ed state
however, a di‘?‘?é?%%%%@%c%%?sp I ‘% let pﬁehn%%?géﬁr%é‘g%l?%fgtnﬂﬁ%st%% 1F‘T%%Ii ci ne
st or ageo24 Matkdhe®004 - 31 chanber (5a), the punp (3) and the exterior of
the adm ni st er i NOrGev) £e@ls bR, 11 MpofadddHiBgy e FRALEL NG {4y 1 he

adm ni stering device of the %resentfe?nvgntéon, owever, t%eqﬁ% el%SC) is

formed in the. bot tRFFOLALRS R cthp AGRINEIERT Heg sdeyige ehatrr (5a), and
i's brought inigvegteeMEnthavhddidtndi Do {RE)mEPEPEse | st dhgge hoidmpesur f ace
of the nEdICIP gu1d|Q%1un|t(€t.tr§hélne L, of filling,the dici ne,_enabling
t he pneumatic %i‘ sERrePr MR o 7 SRR P REE RS oF For bR)
chanbeil 010 (Say , tyrming Jhamedit are cgundindenmiin (2 ptissimg devi ce.
Referring to et BERE o B Mol Sl afisfe 500 ManfBrdte by < e
center of thed¢wiee (0L)) amhd hehd Sucentdrsefof medibting 2§ $wepeddyn t he
bottom surfa t 1 Ci e gl ding: unpdy (2) 43 gy & 0 the
angle (y) o?&f]&\%ﬁ%ﬁ cét}get exkf%ﬁ%ﬁégu?inﬂ?h%glrgt Q& %%r%l/é ireret er?%\g

change- over d&WFREEHAR sHROVES i P Py cantainrrl i 50 the MedignefCconbrd Bor
degreegst o l&h4mgeessind, TIE, 2hdraipraddye &f ofedicedress s 120

degrees. Wil e thjg%I ng?icine j din _un't_éZ% éota%es e%yeen the filling
posi tion and T3 20N SCE%IFII"?FS‘H% J?‘flberfévhl 3 (RREEhRV et T PRNYRE of angl es,
t he vanes (2lpowypienmediatedicimeunbea milt2i-dos8 amovie skxdoxdd dimechéeon wor k
to stir the mRALING idkorage 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;



25 the nedi cine storage chanber (5a). It is desired tduwamatbe smav4af ace (2i)
of the nmedicine guiding unit (2) on the side of the nedicine storage
chanber (5a) has an angle (a) over a range of from 15 degrees to 45
degrees with respect to the bottom surfacg 30 (2e) of the nedicine guiding
unit (2) fromthe standpoint of neterind’the nedicine. Mre preferably,
the angle is in a range of from 25 degrees to 35 degrees. It is further

desired that the p{eg (egé 1@6léh€2ﬂ?df6trﬂ@d Q#lghé‘%é%‘&ém(@irb@éea méﬁs (R
y) over ara %g of fro rees top rees Wth respect to t
a

e
Lo SO e e a8 i RGP FhT GRS PS4 et o
2004 - 32 stmmimim swfoﬂageeclsamlgefhesarpdwttmethé/hﬂ@imﬁi@r@&waméhe

angles ((3, ol an e of from25 degrees t.0 40, de The
adm ni stering d%@lcﬁ heglnv%n%f%ﬂe€%§ g%rg%Ff%ﬁ?ﬁéﬁ%%ta?fhéﬁ dryi ng
agent that isnedielhg @emﬂaimeravbambarch&hge emablmn¢nﬁmed®m®1¢yn®ft¢he

pondered medhgifg) £2UPe oYL el Ut dLAY A0A; L o LB o£fl SPERSLDI

property of t nit Is spraye n1n|s ering device of
the present if®ehtion 10 may be di sposabl e. Though there is no particul ar

limtation on the (@PrtiRaShdPe WISE R E@ﬁm@@“ﬂ@réﬁbrﬁ%%ﬁ%ﬁ“%ﬁf%b@@ of
adm ni stered {3@ S| t he adm ni sterjng device of the 1Invention, the
nedi ci ne can dﬁ‘?ﬁgh?%lﬁ%r%*ﬂo?%g% Bty %) CGRTeF e%n’%%cfffﬂ%%e%e%%s‘@rt]éaw ty

or theibungs. thé’rplpée(se@; d;pme@alm ﬂﬁ@vrb@lesora gﬁﬁéweddz/c) Ié@ﬁ@ém vely
eyl ce |

construct ed §9w§ nedl | he nul ﬁose hé ni steri gh IS
conveni ent t ?@nee%% l?% %%% 5 b i ghe 1% %ﬁe% ¥ f555°ase
adm ni st er i ngerersi0e pm\d@ppblel@dlmtmetm rs@d:atylmng ashtatradnatcloambedhi ch i s

an excellent §gLe conT@ﬁéeQMﬁﬁutyr ls @Qgp{fg qéﬁaﬁﬁﬁﬂﬂ%%ﬁgﬁgrlng devi ce

containing, int tarn dose anmpunt red medi cine
which is adniTRGt@IRR) | 3PQ Vee ypeveeTed nedirine | ¥ chbhledienst eri ng

operatign. EXANGEESIPE dfwention will now be described by way of
exanples with reference to the_acconpanying drawings, It should, however,
be noted that the {Slent?DEHEEFTE nbfhyPt 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




30 limted thereto only. (Exanple 1) Fig. 1 is a sectizan@hr¥he¥o4
illustrating the entire constitution of the nulti-dose powlered nedicine
35 adm ni stering device according to the present invention. The device
body (1) of a cylindrical shape was obtained by nolding a cyclic olefin
copol yner, the device body (1) 24 March 3807 - 33 havi ng a nedi ci ne

st orage chanber (5) of an inner dianeter of 15 mm and havi ng a nedi ci ne

cont ai ner chgder., f | Aet : : In
the bottom surfa_ccenf)(fﬁmt%lg hr@cﬁm ne g%%%%’ %ﬁ%'ﬁe&gﬂmﬁgﬁ%r%gna
medi ci ne cont@l ridte cIRRATerSYEHCARE ati| GlogEE Wit nidh Mismmea®ere éfe 3 mm
and 2 mm respRfdiR] Yin fHE dWuatdiend i af Y3 SPF A BRI Wikt hange- over
device (13) was obtained by no] di ng a-pol ypropyl ene, the rotary spray
met eri ng charfft:d e rSREAY d%ﬂ-yf(elra’)n%a?%w%-é‘g%% - Goril{ms FotRtRhmet er

of 4 mmband rtmusrﬁgzgilﬂm t;fﬁ“c’)tqﬁ&ﬁa';lrﬁfe O(L4aap ﬁdlrﬂérﬂ:feam?%%([jn cg(glﬂ,&:@rar?éﬁ

connection to . the sur it and to t vi ce .body, (1) e

medi ci ne gui ﬁ%gtrhﬁﬁloq(ez)% 'ob If%d"%yesf'?barr@rlré‘%ff tch)f"clﬁljcl Hin

copol yner ancgomis: impuratedvierd hchalewo e (I5f baidy , tHéhéamdbine i sver facedi ng uni t

(2) having t h i sk with a. bottom swfac di t of 15

nm and a -polh(?e?f adg'ehtcei{egﬁl{e%f&;ﬁ é%ﬁn@@%%d&%)oa}t{eﬂrpo% rcilsaés%ro% '

met eri ng chartde aadicdag contsinen rehanbemrd| e neof gliadidayigs tbqdy, the

angl e §§) SubNdathibls A EeNEs: Aholodblifle dRilpand b Genier of the
b e o the angle (y) of

pi pe (29) was set _to he 115 degrees to be corres

q
the arcuate HH¥E{SH bR Rvdaredreds N f Og?e%j\‘fies neth& fd&t or age
1 (3) Tl eatundea e s 55 oot Sy e
\(Ni te)h \rNggpect Yo% h(g)bdtgt &ﬁos‘lﬂj}h‘ac’@%ea}g%er?r?%t gﬁ‘tptg} (t%%) c%\le%eh a%gr ees
(y) with respeéet megliidimebgitisghrgynirace (2)e,) tdre tivecdminer of dehe Rumigher, the
Lt L N B e s R B A R0
nm i n whi ch &fmdadstgatism ey iasy dndhajuialidrFiaated Dnawratisert ed.
Next, the deyreh® isl)app¥iedidfRpechvidy o IRITUGG fiidd &hdfdermde of
a pol ypropyl Eir}»%)hafvrlorr]ng t Qa %%?nrg n(gj )Slazned OghaSt nghaendpalénqci[ere% 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



35 punp unit (3) made of polyethyl ene. The nedicine st»iagechunobs(5) was
filled wth 1000 ng of the powdered nedicine 24 March 2004 - 34 having a
particle dianmeter of 38 to 150 m The closure wunit (4) was inserted in the
device body (1), the rotary spray netgrP@gL change- over device (13) was
mounted on the main body (1) and, finally, the spray port (2h) was 5
covered with a device cover (9) nmade of polypropylene to conplete the

agm' ni steri ng:lch—:tmege wa)thetl};envggmﬁ o X tdiRl Mol v e @i HW aI hei ]ght of
about 85 mm and .a di.aneter about . 10 [ Conparative Exapple 1] In
Exanpl e 1, t%‘eﬂfj MR cfel‘ﬁlca%c?tt ﬁé’%“&ﬁ rﬂef[ fd%&r}ﬁg the (MgHCIRg e

obt ai ned by nol di rith thee @dniinci stodefriqy deopicley ret tHen oAttt i ve Exanpl e 1,
however, th rt oht.ai ne Yy | di ng a _pol ypropyl ene,. 15 and
the others. wer S dha i Roligh ol TEACH ) LSRR AR e B
powder Pbul k S¥efsay of BO)masiicine mmnﬁqq)ruiwﬂbeo:el(liﬂ)o,sargcggis%% havi ng
a particle sipgeg i 2L N : ' t ( 90 ., was

i ntroduced into ﬁh&: 4nl§1d1%dgi ne s%ﬂoﬁggﬁuﬁ.&sﬂg(i%%% L{{Qf@sg?é%{%a%plzgﬁ% and
Conpar ati ve BOHHAT SHTERGE (Qf dhe frdirinfaiidina vaide-atv drheldvinge (13)
was reci procald ¥imvedy del Weelidie f iddddig mPIind PhARthdie SR AW
position, and the punp wqipﬂfpressed at the 'spraying position to

consecuti vel &osgjreﬁppq%én}ﬁ STt dtie FRdiHng Shargge Shajbate

admi ni 3@ er i ng Sdgvi pammy easidy edkteadvr ok the adeEeric ddyel i rda e anount
of unit-dose r |_IFeS aml.e ffered.a very stable and
const ant sngg%?oﬁu%%%ﬁc%%#“{%wﬁﬁmg@ﬁ%% i%ﬁleamdé'd:el,neaﬁ:t?n mtted

the rotary spedgnast-eri ng change-over device 30 (13) to snmoothly rotate

reciprocal ly W t hgueseaPs fif ¥ 8%, lsn tihe r:gt kgﬁﬁ the
sprayi ng anount was 6‘@@ (C\/g: 2.'80}6& il%?\%%rl%glal C r{.}v}\{/aeg a;nsgluégi form as

16.
that of Exanpfd FUubkmanged,byyithensentath ofdhhe dide (@9 )oardttihen, however,

resi stahice weenterolofedhen Hole I3 )6 EoiReR i N0 boftdh & ey SRy
nmet eri ng chan%e- qver deviceéé%%ﬁ: When left tq stand_one d aft%&athe

thirtieth adfiniSteMetd aps: ng pRitot@ly &5 &I WG dle g te 35
met eri ng charye- oferthgewircaate3hodied (idd )alimsher atodtaay spray

metering change-over device 13 shown in Fig. 14, and is
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



Further, the m xture powder was found between the bottxamMvagbrfame i n the
devi ce body and the nedicine guiding unit (2). Fromthis fact, it was
presuned that an error was 5 occurring in the sizes of the device body (1)
and in the medicine guiding unit (2) Qf jgonparative Exanple 1 due to the
hi gh-nmol ecul ar material used for the nolding. [Conparative Exanple 2] 10 In
Conparative Exanple 2, the device body was obtained by using the sane
materials as stasépointxefdtspdraptgl thé heedteEnsRNNEsr&SpieEdxaypy e 1 but
wi thout formng the hole (5c) in the bottom surface of the medicine
storage unit ?%%.a’éﬁ%e%r%ﬁn off 48 »furte GFRAerf1 FrOBUI2e deweep £00 490) of
a hydroxyprogyégf dulose (99.8% having a particle size of 49 to 150

m crons same aS those of the above Conparative Exanple 1 and magnesi um
stearate (0.2% waBhe mdbecteTne deeleedri e sinvenelonmay B6) of

these Esanpl %&r@%@%@tév&ﬁiﬁ&p&ﬁ@t “fad fsr@éﬁéyligif%ﬂ%eri ng

h
change- over devig; (1 was , recl proca noved bet ween t 1 ng
position and &t s?)r%%ﬁ%e poi thentu B epRl Bu it viblke deewdased at t he
sprayi ng posimédicine conssedithy etlye Spimydi e SMX 46 enaPovgss. The total
wei ght of the inistering device was 25 npasured each tjme to record the
sprayi ng annd%fgggf%ﬁ# -p%éhﬁftﬁTﬁFr ?HT%ﬁiéﬁ%ﬁé@h%$oﬁﬁ % SREHER9- and in
Figs. 15 and 16. Wie exdmsiprisy/tesr 30y tderesce it dreddet ethwentvisy stabl e
and congt ant snf gyl ng; 1of 16.7 myg (CV = 2.2% in average, and
permtted the rotary spray netering 30 change-over device (13) to snmoothly
rotate reciprocal IThough Hdgranis probrart iqwnl ahel Tokpat en ven Bkempl e 2, the

sprayi ng amuydrt@sns %S Wik M e p&Wetdd VS B AE LD pyvas a sl i ght
decrease in the unjfor m&dxﬁyof spraying as , conpared to Exanple 1, but was
140

within a nedi&@Hdistess RF rEhR AT R L YR HI9 SRS HPRdAR acy. The
same devi cesinvegret ffoarl | etheninidd idines agen osvcedmint $ter SRAMEntABBU} t 0 nmake

sure t repr plity. le 1,24 March 2004 - 36 the spraying
amount E%as veér%lg}ﬁ'@ielzeg% eéua%ﬁd %/%s%ff%?"ﬂ%% 0316‘5'53 %3‘“‘(‘5/ = 1.9%, and
al nost no dif f er erldee \presende cigrieredi dn eraovisdds ratralateivdesi des, the
rotary spray i - i QJS%M 1 Ve MRYEGD
reci procal ly vﬁ%ﬁ%ﬁg’?gﬁ]ﬁlﬁﬁ&%rﬁée anp e&Zr?le on t gd%sf%er hand,
t he spraying%ﬂﬂiﬂﬁsﬂﬁ£$ﬁﬁléﬁqﬁf?(3p¥§h is convenient 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)



10.5% indicating a drop in the uniformty of sprayi ngasareanpered to that
of Exanple 1.: Besides, the average spraying anount has dropped by nore
than 1 ng conpared to 10 that of the first time of Conparative Exanple 1,
and the CV value increased, too. 24 Nhégh 2004 37 wii ri 4, ri I H -P
O{1 '"dw Nr O VNMNNhmMmWr- rNOVrl Inri mrlr~NW
an Ommo 1'1 m) 11. b O nr- m/WmmWern/MMmNNhFOt'HvWWOMnW)m

r riNd vl Wﬁlélxﬂmzj\lra Jnilddi\/&lfn@'scwfa %Haxﬂﬂ&f'w\ﬂ& WL C rol 0- P
0'1 a 6 cP W MMMmMmmMYVY vv V' RF v
v ffdd v - 134@*61‘0% Fl-‘on@' @1191 d PO OReP B cOBinay chemhey 0 Q P
OO0PQ o Qo6 OQf \W QN afherdd fdf -3, Nudm [arild M (dé;fﬁrﬁ%ﬁs 05 mf{ AC WY
VEP7(r 1(1 N %J'wbé%tom surfacerofuthérﬁééléyéé sté?ééé 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, flnally, 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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(1)000\1/\? 00 Of%r%hoero, QI% angct%roe Opo%doera was found between the bottom

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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10.5%) indicating a drop in the uniformity of spraying as
compared to that of Example 1.. Besides, the average
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.

i
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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
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
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
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
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

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

spraying performance.
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wwrn r 24 March 2004 - 39 5 1t is thus learned that the hole (5c) in the
bottom surface of the nmedicine storage gphit (5) plays an inportant role
for achieving the uniformty in the spraying anount maintaining
reproduceability. [Exanples 2 to 4 and Conparative Exanple 3] In Exanples 2
to 4, the adm ni stering devices were gapaduged in the sane manner as.in
Exanple 1 byt formng the devi ce bhody ( 15 _and the nedicine guiding-unjt
(2) by 10 nol di ng pol )E%%ﬁ%ﬁ%nb@ﬁ}ﬁ te [Apalelbyenm d S5* aMax- | Min-

hi gh- i npact | pol yst yren&*{ganpl e 4) % 1 h dbnpar bt i [FFYERHnpl e |3, the

amoun

A4

adm ni stering device was produced|i the(usa o JTANNE[ ) aS kg Exanpl e 1 jut
formng the EBF.I o body (1)Fig‘?”ﬂ the Eﬁ:dlxbgc 9%0}'“ “916“"” t 2(2\! iﬂfi' Ji&]‘jaﬂlg a

15 pol yet hylrgreg—Thesg lg.KilllL_ib ol s agEgT St gL U HEG U5 g WEFes T EpAd i n
the same naIEET ¢a@s UEYCTTHRD 177  (ogpalakEve TapanptE b [CRTHPdRals Vs xanpl e
2 exhi bit ed|cddBpe Hang [T €HlgL S1AS [ hoge |[0ks CONMp@ar gt | 368 sEXAgD € 1%, 5 AL, 3
Exanpl es 2 {&ouh. E6 BI[T €GraR€ald Y (NeoSamasr eSulhl S| am .90 [[ias¢1eio Exeuspl e 1.
[ Exanpl es 5, 6 and Conparaiive Exanples 4, 5] The adm ni stering devices of
Exanpl es 5 anw* 6 Fhuctwhiidn cheffirgére & wasdehhrgeiktfioofmve. degruee to 50
degree ;;25 while maintaining the angles (3 and y at 35 and 40 degrees,
and the_ adm nistering devices of Conparative Exanples 4 and 5 (see Table
2) wer e subj EEXEAPLE St He toafe ansh COPPAF atdye F¥ampaesof ktRafdle 1. The
results were as shewadgminiaklsidg Wevieesl edr medmpbhal fraver ablig spraying
30 performance was exhi bited whenthe angle a lies within a range of from
15 to 45 degibaésh the angles B and y were changed from 15 degrees to

90 degrees while maintaining the angle 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.



35 Table 2: Effect of the nedicine guiding units havirgg Mdicslsi2fiddar angl es
a upon the powdered nedicine spraying performance. 24 March 2004 - 40
Table 2 Angle Angle Ave. Corresponding a Angle y spraying Cv Max. M n.
figure()()()anount ($) (ng) Ex. -1Fig. 113G354016. 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. 5Fig. 1150354014.97.518.010.3 Cw*

Fluctuation coefficient = standard deviabiengave. value 5 [Exanples 7 to 9
and cbrrpar at o Evarnnl +n 91 Thl:\ ::"lm !’\I Cf ﬂl"l rn flﬂ\ll ces ' ':Yam\l es 7

) . v E—EXatp "C’or o 1 e en
PRGSO Sualy 4 i M

degrees whil g maintain némf%e angl e & a

devices of Cpntrol Exapples 6 to 8 16, (>ep)T'b[q 3) QLS measyy for their
anount s spra (] in ong Lbklé:‘ till 4§ ST CEENY gFet att :fEl .f?llld paftigthe SHzZe
di stributiongxfsthe p V\UQE_&G IHEOTETIE >pgglyfeu63?|l OuUghs & tre Spray_gort (2h)
by using a |@&€rediTTTACT Qg RATLI[CI4p S ZQOdISQinUIIQ@ rEASUTT Y
“instrunment tExneE@sSUre [[5 segmBAL S [( CAYE[ Coo MASSES)| Of 1P L1 O € Uigaget s of
not snal |l erjdoRan EX006 M CronS.12The THREU[ L §0 WET @pag shewip | N | Tabizesz 3. 1N
Conmpar ati ve [Exapplees B| andid, ithe [spgayl ngs. ameeni|s WEE e decr easgdzan
Conparative ErxapplEs. 78} t heigdinsperisiamg propelt ysofl thezm@rtiicl esas
deteriorated. / 20

[Examples 10 to 13)
Controlling the unit-dose spraying amount by forming
5 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

n

surface (without a recess or a protuberance) and a filter
B having a volume of 0.00670 cm® on the front side
10 (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®,
15 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
Py of the medicine container chamber was 0.0314 - 0.00335 =
0.02805 cm’. Similarly, when the back surface of the
20 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
25 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



Table 3: Effect of the nmedicine guiding units having 2di 8srohl|20r04angl es (3
and y upon the powdered nedicine dispersing performance. 24 March 2004 -
41 Table 3 Ave. Segnents Correspondi ng Angle Angle Angle spraying |arger
than figureali yamount 300 pm (ng)($) Ex. 45Fig. 1130354016.75.0 Ex. 7Fig.
1130606016. 87. 0 Ex. 8Fig. 1130202016.64.? Ex. 9Fig. 1130707016. 86.8 Conp.
Ex. 6Fig. 1230909013.07.3 Conp. Ex. 7Fig. 113075.7516.813.2 Conp. Ex. 8Fig,

1130151513. 57pSwii&xeaphesiddné owdS] sppaye@ it d he gni trglosS, Sy i NY
anount by forming .5 dents gnd géoéu erances iqaépe Iib%;g %6%. Afilter A
havi ng a vol utie* 3¥*B908%3%" s Y& WETDMS SFRRE ohvEBCXarf ace) and
having a flat back surface (wthout a recess or a protuberance) and a
filter B havi olu . 0.cn8 the fr ide 10,(convex
surface) and %?’%gxé VO %%g%fé)%%bﬁé% %'r%r@‘l%fhs ?’hcgr%‘é%zk‘g%%‘?ff%%%g (%%%ave
surfacep were adhered oderheiandfpootuberinees efdlmckibuer acep. to the
medi cine multi- dose administering devices of the invention having a
medi ci ne contai ner chanber (5b) of a volume of 0.314 cnB8, 15 and the
powder ed nedi ci ne spraying testing wast@®kRikted. That is, when the front
surface of thRedddEer P 1aced [ne  NMed{CIiNe_contarner giamper pl e
10), the vol|um: 0. the $8UEI hePBYM al nB80Thahb®R1ks| 08BBY | @65@335 =

0. 02805 cnB. [1wntark Yy &men the back surtface pr_the 20 firteriA facedit he
medi ci ne conftamertyha®re3§ s5p)¢ eidhp|-e? 1433 | ne- 4t ufre® 0P22 ne BohtAi fer

was 0.0314 rHigh bulk| o060 | o 553 | 0.606 | 0.555 | 0.645 | 0.553

density

Ex. 10 13.38 12,60 12.98 12.94 13.52 10.56
(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 .82 10.44 10.26 1¢.70 8.16
(0.85%) [ (1.43%)1(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%)




‘cmB, when the surface of the filter B faced t he nedi cine Magent a0mer chanber
(5b).(exanple 12),.the volune of the container. chanber was 0.02470 cn8B,
and when the back 25 surface of the filter B faced the mnedicine container
chanber (5b)(Exanple 13), the vol une of e contai ner chanber was 0.03475
cnB. In 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 aus{age sprayi ng anounts and CV% wer e
as shown in Table 4. Table 4: Average Sprayrng anounts and CV% dependi ng
upon dents and pteotub®rpeederefl madi¢ciheemp6)-dPabl edmiRdwder ingt

No.880418804;§§9§é8@9ﬁ%§f§§%%6281 Low bul k 0.4560. 441. 0. 4930. 4410. 5250. 442
density Hi gh bulk density0 00. 5530. 6060. 5550. 6450. 553 Ex.

1013. 3812. 6012. 9812. 9413. 52M03BS foroged {ningoy (meddod.ne. Fruyayed8y) (1. 91%

Ex. 1115. 1214 4ddr 8294 92182184 3 p6 : - e
" (2.11% (0. 929 ' 4805( 1)' 860/§?2 %5(8/():5(?_{:%5%/519& multi-dose amoimt of
129. 769. 821 %‘f%ll'@e@%ll’i%, (0.85% (1.43%(2.19% 3. 12(2.53% 1. 83 EX.

1316. 7416. 2616. 9216. 7018. 304 5md@i i 4 (doBBYdnd (2n 369 OpPLlhr8¢$424 March
2004 - 43 CLQ%NB 1. A1$omdered nedi cL ne qgltl-dose adnlnlsterln% "~ devi ce
conpri sing: s Tt RFFOR iR 36 @F n2a LY JPagRCiRfafheF 288aFhalBsE| e of
storing a mi%d) cosk oameapalie @bveken el bk ci ned ngl sedbsé nemeantabper

unit (5b) pgg&dgg%dtﬁgggc%ﬁg_botton1surface of - sai d nedi ci ne storage
a) an a

chanmber . ( s cap € of cont-aiding a single-dose anount of
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})  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



- powder ed nedi ci ne; a nedi ci ne gui di ng unit (2) capabl eoflareBviom bet ween a

filling position and an adninistering position while remaining in contact
with the inside bottom surface of said medicine. storage chamber (5a),
and, when noved to the filling position,,6causes said nedicine container

unit (5b) to be opened to said nedicine gﬁorage chanmber (5a),through
openi ng neans (2f) and, when noved to the adm nistering position, causes

said nmedicin c b I hr ect to said
medi ci ne stOEESe@gEgEggg ?Q&Bugﬁd%géggggI%%ﬂzﬁﬂegﬁalnél%gontalner uni t (-5b)
to be conmunicated with thesgidemiedicise wgwdddee caithr(@igh at pilse (2g,

2d); neans (&éﬂ\lﬁ%tﬁ@ihlﬁg sakd s ppdi %Ie%lgilél cyh@gpgwd%#%ed&%tl‘éﬁeq{g?e

filling position and the~a nlnlsterl osition nit
capabl e of bFBREngeEREinpr cOpPhBANEX @nﬂ@dl(élbdet@obﬁalm@ﬁ@tﬂd qBb)of hr ough

a filter 68 d b n n nit
(5b); mhergl hig?thgé.E?ggthgr ?EEQHE?F %&&dtﬁ§@hﬁ% %P&gl%ﬁﬁﬂ%03| ‘i on,
enabl es sai ﬂ%dVE?ﬂE E%ﬁ?épﬁeﬁaﬁﬁlpOlFS %CﬂowﬁéhPPFlé@bﬁlPW ﬂﬁéfﬁbmdered

medi ci ne fromaﬁﬁldpeﬁtdgcmggnst@Q@ge chanmber (5a) through said opening
neans, and, at t nent t he bqttom suyrface of

sai d medicine sto age h@ﬁ%@?rfa TeggcF%EaWBSEéFdQS50§FP98ﬁ5§ﬁ§%ﬂ§ sai d
punp unit (3eviceoanunidabedtoi tha2h Var ghe2@@4 sadd medtildnexterior

through Sa'qyﬁiPS?éZQhaﬁgér # Q)Sﬁhg H&Sdchgﬁlgyhg'an%glgggzhﬁégy the

dnlnlsterln po tion erm icrné in i ci ne
cont ai ner beqetmp dn}@t@@ﬁabhy bbgetherde|uelnggetmesnm tthe the air

t hrough sai (heg_rﬂee (ggaod%da,f%éedg,gééngﬁal d hole (5¢c) without joining it
to said opening peans_ (2f gomdered nmedi cine nulti-dose

adni ni stering dé¥1ce'%dEQWQWFEFt% diaine1muhkérderesafnipaditerady st orage -
chamber (5a)deancbesaacebomﬁuglm €oat i D?rwhéréln(5b)séi§ fehdednient egral Iy

{o0EtNer, DY MR L N1 40l A0E, % PPt oL IR SPHL Bt thon®and «
pple—llke portion extending 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
g 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



devi ce according to claim1, wherein said nedicine gu2dimgcunpdod?2)
includes a | ower disk-like portion and a pole-like portion extending
upward fromthe disk-like portion, which are integrally nol ded together
using a resin, said opening neans (2f)_ 'i% so formed as to penetrate
vertically through the disk-1ike portion,~"and said pipe (29, 2d) is opened
at its one end in the lower surface (2e) of the disk-like portion and is

opened at itghekBer evd)i Dst Beavegeyiend tbge P ti 4. A
powder ed nedi ci ne UU|?I-éOSZ adﬁln|s$ér?n39§ge€§%eeg§%%?é uHQ%b % é?n13

wher ei n said H%a?Eénﬁoﬁ§°(i?e PBiRehPRy éﬂdaséyﬁlﬂ@di@bﬁesﬁab@lngh@nlt

di sk-1ike port{2pn of said ned|C|ne guiding unit (2) has a diameter smaller
than the .inner dianmeter of ae i ne storg e chanber  (5a) of said

devi ce body, and-t he- nefli BPH eﬁﬁ PEgIGANE MesTirdose| admrintstestnge
between & he fdéviog' aposrding adndclébm Bdnvhéséeni ng Q@ﬁﬂtb@ﬂtﬁmer a

predet er m nedg r n d Jedi ¢l ne . mu ti

adni ni stering @%gg%ge(%%gogg t§et§1§ﬁaln1§ é?%lﬂfsﬁ?ﬁdd@9$t%l%%dy (1)
has a cl osur edWhEing4yndh (hp ﬂem83|ne sontage unth tba) betsamdsut Hsvee
unit has a shaftshphenédddinl éiasrgsats amwfrf»‘ £h83§§§89 Lpgough the

pol e-1i ke porilon of said di ci ne ar d nedi ci ne
storage 24 Ma %%3909Q51t3$nsc%ﬁn%@%d(%991¢§n%e@m lmﬂthnshlﬁzlh@relosure

unit, 9@ d neihtie@ 15¥ 04 a@En k£ ﬁé@il@ﬂd(§@5dfaﬁﬂé&'8ﬁ QHiﬂ'ﬂglén't (2).
6. A powder e dIC ne. mul ti-dose adm ni stering device according to

claimb5, wheret s%?%ﬁiﬁﬁt%ﬁ1%%r?%c%oT?e}nB? ?ﬁ%t@?EKW+?ket%%r%$%ﬁrof sai d
neq80|n§_ QU|$hr@amEn¢f(ﬁheC@nasur@ @@ﬂtap&)mﬂ&ﬂdtﬂﬁebﬂétﬂﬁmsyﬁfﬁ§@efOf |
al d nedi cl ne rage, uppe ositions of sai
?YEdI cine gui di ZSEI3Pu‘$}i§t 1@) ar e ﬁ%@%,%{ﬁﬁo 5 % %%h‘?a?ﬁ?g\%%?' o?lu’(‘gbl)‘gfor med
on said pol e- unike(%brx$OMK@wgb$ intgohetimdoe combaadtt wiribh t tiee | baovetom

surfacesof thayetnsairse UsEEid (rﬁédléﬂqetgl@opgéé 0D S ACEs %ize) of the

di sk-1i ke portion of said dicine guiding “unit ought into
inti mate contact Vqtflt&EPQﬁﬁ?¥ﬁﬁJEF%%@%%%ém%ﬁt%E@Qﬁ@ﬁ@ﬁ@iﬁ%ﬁ%@@#@@e
chanber (5a).deride payEerdthdqeeh Cd:Il@:Ll’ﬁfUé} |w1¢@§@1z§dm Nk St @ hédicHeyi ce

n said
according to qifﬁlng uni ‘”fi) has a ff (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-



guiding unit (2) has a shaft (2j) of a circular shape 2 MageRSEOEECt i ON
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 shapg in cross section fornmed in the
upper part thereof, the means operated frgn1 the outer side of the device
to nove the ned|C|ne guiding 25 unit (2) between the filling position and

the adnini st e{k8YpEREAGdRM él§a F O} & Yo SP S HBSEr | N change-over device
(13) which has a ngn C|rcular %ﬁélBC) that fits to the shaft, (2k) of a

non-circut ar shape’'in &reed %%%@ Hidg dlpbt g | MU SRR ci ne
30 guiding undév{es, a@dilﬁlrcSﬂthdjl edtTa e '!J}Jhﬁhéhgeimlt (Faid nEvaesryped the

filling posit e adm ni ste p ion n |nt rlo ke to the
rotati onal oplj&(rgg?r%)rﬁg T ART o ¥ an %V’g?/eer{)fi%b f Aﬁsq ilﬂf\fﬁe‘?
medi ci n@ nul t pexbsen atih3a) shavimg aBBaﬂmlatBam dam:g 4 a:;c]lmdnﬂanerel n

Lgﬁ (Szlh?];:bl <(51r2 OTQE%QSggﬁﬁlft}?%gl%%erle%@%l%ave a aseea%élc\}}g)r E)gi - 46

li ke pent agonbRteEEPELY rtegethes catimh.a gresmp,om@e eah A g miphany iolose
adm ni steri ngthé’%}b?ﬁl@ﬁf@éﬁ'ﬂﬂ:ﬁfb&'l@éﬁi él"ff‘éﬁjé‘ cﬁ?&lrﬂa'lfé}t A r 2y

net eri ng chagge over device (13) i1ncludes cylindrical portion (13a)

havi ng a | ar ge° R ENeRRE TP RYT TR i 3nd %tqmllcl@b)a]hé?ﬂﬂgl% sch%l I

di arreth @n, tpaatﬁnslnrdmﬂbd téJ{ltM:'?iéS/ a}] C&ﬁﬁ&@d‘e&&ﬂé&%ﬂ@%dbséfd@

peri phery o e i ndri cal, portion havin ar | er_for

rotary operattOHISOrt l?% %’hohEF IE%/II?%HT‘?JC%T a]pﬂﬁ l?‘g'r? aln%}) r‘as in

di anet er def ites mmqmze\ch.mdlamd]eiMa (S3ay frsmedid har edng  (s) t he

non-circul ar %F%éﬁn 43c) fornmed in the base portion, and defines a spray
n

port in an e t hereof . 10. owdered nedicine nulti-dose
admi ni stering 15 i ceh RBBIeH ath m i imenmul thhedade adnihisgteringpr ay

met ering charwzw@rac.dﬂw&ﬁ 13 dEafpriedinddm det@ﬂlﬁ@cﬁc%\f eg?adﬁ

devi ce body and sald medi ci ne gU|d|n unit (2) . A po
medi ci ne mul tNERSAFHIRE VY ID0 RV D dec iR tt® d%im 3, wherein

a central holdaeﬁzﬂrél')ablés frgnrach il ddei ei@ly | (1 f hihddd e fcice (2e) of
the guiding unit (2).
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



di sk-1i ke portion of said nedicine guiding unit (2), @adMasackpraodberance
(8) is forned at the center on the bottom surface of- said nedicine storage
chanber (5a) to work as 25 a shaft that fits to the central hole (14) in
order to stabilize the turning of said dicine guiding unit (2). 12. A
powder ed nedi cine nulti-dose adninistefigz devi ce according to claim 4,
wherein said rotary spray nmetering change-over device (13) has an arcuate

groove 30 ( Labcdiidratt idh dits WPYa SUTRGR! HAbEY rl@g,e porti on
C

(13a) of the la%ﬂ? dlaneter with sard non- cir hol'€ (13c) as a center,

sai d cl osure RAFYEYOD fofad it it e anveieresd) mestimd@eod st Rdmigest surface
thereof so asdd, bmemwltcﬁtbﬁdttﬂ:ﬂiz%rﬁfél{aﬁa% Qirsoq}b%a(t%%d)at?’@hbh%rt%@k to

limt the rotatjon,of sal |ne ui din unit (2) and of said rotary
spray netering qﬁﬁ%£ﬁ$§ ?é% %ﬂﬁ%ﬁ%q$ thige Ro¥se o6y BEGEEN e
(4a) is524 MHrchiatoaed. 47 Iocated at an end of sai d arcuate groove (13d),
the position for 4f5l1ixn tgﬁ qu r ICI Ilnlted nd,. when said
prot uberance (4a) |s Iocgke %éiﬁl HMl ggﬂﬁpﬁﬁ%FEPn

adm ni st er i nGaHEpaRFered: nrﬁemocm@lIrS 41,5 wlhemetmd anlangAep(omjer ed nmedici ne
mul ti-dose a@aﬂyeslrd@rd By +PRVideR G Ysdidnd 4 %p%gl?.)n@ ﬁga%eggkgng%dangl e (x)

subt ended by he center of said opening neans ter of the
openi ng of sdi epteroQf dha reepdndo Ml Gadg Pide dRIhenditbr- botdoporti on

of sai Ho nedi (SIuIIEag:lel difngheUdils k-A)ikd %c@&li%ln % s@fid ﬁeallbglﬂbl )_ﬁu%'?ﬁl |ge
t han, an an%l yé subt ended b% one end a &ther en% t he ~arcuat’e
groove (13d) orn % HE Yuppgér S ade 0%t e Sdyohidyi sTR1ASF tHAR¢ 188) of the

| ar ge d|anet@mgﬂeoﬁwnheub&emﬂ@ﬁebyobn&ae@dn@ndcbt&@kaénhobe Eh&c) of said

rotary spra A n er, devyi ce from 60 .
degrees to 1%6%3%% ggog?% Qﬁg%éo e%é HE%GE)%Er%ﬁ¥P|_SOgQ ©adni ni stering
devi ce accor&Wﬁgn Fiepadi prztigmendida)t € dheklhirke 2dapeteirofirofn sied

medi cite gui deRgetnble 62)a0RohN13kAe 29! note {IEG' yChResat Qr §8€a9§a”ber (5a)

is inclined upward from the periphery tomard e‘center at an angle (a) in
a range of FPEAY1Begeyingschangs-gvgredewiceh (A83ecE vo, thd hetton1

surface (2e)§ggmt@g Gbgkekbk%opﬁ%b'%%grﬂéé 15. A powdered nedi ci ne

mul ti-dose adm ni st
. 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




device according to claim2, wherein said pipe (29) pdoviades 2004t he

medi cine guiding unit (2) is inclined upward at ‘angles (P, y) in a range
of from 20 degrees to 70 degrees with respect to the bottom surface (2e)
of 30 said nmedicine guiding unit (2). 16.,46A powdered nedicine multi-dose
adm nistering device according to claim1, wherein said opening neans
(2f) in said nedicine guiding unit (2) is a hole (2f) penetrating
vertically thmeagh {B€)deskehikeupwatdofromStld . cfePDNglel 0t HEdbSL AEM

lti-d dpi, ni i i L t l 16 i id
openi ng 24 War iR Sb8a 29)g5% LS AESPILEY SReELdhar 474 RS eR opent ng i n
the bottom shetheb-12ky dénthe2m) sénlthe pbdéi dacimndsddd eedicposket -1i ke
dent (2 i i i i Gl hanb 5 id dent
(3 hee)sting oraraorpaibas 1488, (Bl Bfu DLARE ML TG o Phoefl ¢ O
nediciné stoF@@%?Eﬁéﬁ%e@f(Ehs_PﬂW@erhé medicime tonthe meedifibmder  (5b)
quring Lhe opstsrage EREmGOANGEAP PHES LR feditde S0tk ANLDIchapbog. 18

A powdered nmedjicine nulti-dose adm nistering devi ce according 10 c¢laim
4, wherein ont®Bl PPEEAE phecereratiqmnber (Qhyngirg feovemdilon fhblonger side
of said pol e-ahdikedmorisesrdhgsai d medicine guiding unit (2), so that the
powder ed nedi ci ne LQ thg nedi.Ci n g%g{age chanber (5a) is stirred as the
medi ci ne gui ding unft (2)PHPIesedsieetoks ThEtiT1deshPPOHIFRATERE t he
admi ni der i ngdepbsé t aomorddng Apovieirdd nediet &bn rnd i oxlasrupgl piseesi ng
devi ce accordj | phm 1 I n.sal d .pu unit ( s al,least partly
constituted ge’?g"#’?%ﬁi ﬁ?g} r%%%wrfélghga% % J%Ige g@??% %‘;’%\iqf c%%%e?gf?\érei n,

t he openi ng ke ppotion 08 Subpd nedici® geidbuplwdit o(2he sovehapart of
the device bggly ddwdetd® ReT: 1k t; L SnSleRs 5¥%ﬁ r t o- bl ow
the air into é%dé medi c] ne cont:gi{%\elfr( %%%?%er (?E?%r o] h c'sqléu Irlter (6)
in the air chitbbris SEHked RS JoRIdte e (W ing piidh QU ™Pvede devi ce
through5sai d lpétpeedi?gth@dii Pling Abs F AW E Ok HER i 1191 8 #inglose
adnlnlstenruboég%géﬁ according to claiml1l, wherein said filter (6) has a
recessed portion Or a protruded portion on the side 30 facing said nedicine
contai ner chanmber X%b) A padjarsdd tisiicine 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.




vol une of said nedicine contai ner chanber (5b). 21. Azowdeerdzomdi ci ne
mul ti-dose adm nistering device according to claim1, wherein said

medi cine qguiding unit (2) is obtained by nolding one or nore kinds 35 of
hi gh-nol ecul ar materials selected fromthe group consisting of a

pol ycarbonate, ABS, a high-inpact polys#grene and a cyclic olefin

copol yner. 24 March 2004 - 49 22. A powdered nedicine nulti-dose

adm ni stering devj %fcord ng to claim1, wherein a drying agent is
mount ed on a porti ¢dnedipine p@i/ﬂd@r“éhbsmohdmmmrmglose

© adm ni st eri nglevdensd czﬁ:cafx&mrrﬂ_:j Rt LAl M %h%rrpldw d}@;ﬂq\%ozy\g%ﬂ £4d; Sedi cine
mul ti-dose a&gh%i§kfrln devi.ce is |sposable powder nEdSC|ne
mul ti - dose adm nis erfh%’ﬁﬂﬁﬁ%ﬂ? hﬁrﬂf%%?Qﬂzmrnj. wherein said

powdered nedici n&3nul @ ﬁm&ﬁx@ﬂiﬂn@cﬁﬂc@déﬂ%lﬂﬁt\ﬂ—%s@ dcinf aém%ﬂé ering

t he ned|C|nedbg Qet%%é%¥$£ ﬁ! fﬂlmdered nedi cl ne ose
admi ni stering devi e accor &iﬁﬂhlnl SRiFd e SR 1L iRPUSRARSE ed  nedi ci ne
mul ti - dose a@ﬁﬁhpgm@er@tdewmee-mﬁnﬁmﬂst@dﬁmgla@e&b@glghglggagagfélnto t he

nasal cavity. 26. o4 powder mul ti- adm nistering device
according to_ claimi %ﬁgrggﬁgggi&eﬁg eref™ 698?ﬁeaﬁm%ﬁlﬁ£ﬁﬁ%ng

adnlnlsterln@eHéGPcéCP§rﬁéﬁg é@nﬂﬁﬁsmeﬂunghehelnedaﬁdn@owﬂerkhe lung 27.

A powder ed nmdagiinemibi t1dasgeadihdhabeLldl BELHOD, juherein a medicine
cont ai ner unl%ﬂ %tcagab e. of contalnlng RediC&i ne pf_a
unit - dose an® BYi 4BE uRdeFinReiBdet b sb@ﬂaceauﬁta medi ci ne

storage chanber 25a) Aapahﬂéréﬂ ﬁéaibﬂﬁetﬁﬁlQQWQSéédadgﬁgF%g@§l 3]ng uni t

anount of adm pistering. operation,

(2) is prOVIg dﬁ%onﬁgggg%%?%eg fafWIFrnﬁﬂﬁﬁg%?|%ﬁlﬁnﬁoﬁﬁeﬁeﬁlnlsterlng
'p05|t|on\Manﬂl¢m@©tmmhtngdaseomdmxnlmtéhlﬁ@edeﬁﬁ¢éelgofbﬁn1Surface of
oS tion. | carmBLESORRIAGAREmedn 80 LRBD cnd BIER et 0 et of e

posi tion, said nedjcine container Gn
storage chamber (5%) thrRREfFEreHenedic #mgwmﬂxtﬁadqmm aghini speedingo t he

admi ni st eri ”igvipesiddasdSed dedmesi £ime; copiatda] ﬁ?&'bﬁ? is closed
(5a), and é g

wi t hrespect ;.o cd ng storage Chanber connunlcated wth
the exterior f’ ﬁ&!§§VICG lﬁﬁﬁ%?lSterlng deVlce 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



pipe (2g, 2d), and a hole (5c) is formed in the bottom4 surtaceo®f said

. medi ci ne storage chanber (5a); said nedicine guiding unit (2) is noved 24.
March 2004 - 5 0 - between the filling position and the adm nistering
position, so that: at the filling position, $aid nedicine container unit
(5b) is filled wwth the powdered nedi ci ing from said nedicine storage
chanber (5a) through-said opening neans gin at the sane tine, said pipe
(29, 2d) .is. pneumatically connected to a purrp unit (3) through said hole
(5c); the powderenmTeeiCi i nt; r. yni ob) i's swept
and netered intq -ag%gﬁmf%?hﬁfgs?r%ﬂ?%e o?ﬁ %%m sﬂéﬁlﬁ%ertplé“(gatl on as said
medi ci ne guPH?l’réjllS’ﬁ‘lrt Spp¥d8tfromthe filling position 'to the

admi ni stering position; andagt thae ﬁqmlﬁgs 811 19 P OS] Eldoqnecfjt@%(n%g) th(s)

is operated to_ bl qw t he air ipto,said ine container uni rough

afilter (6)098%&1“&& uppE (Eaxxdéﬁeélﬁéeﬂcwa@hoﬁbeopowd@r@@inrr@eimgh
sai d pipe (ﬁgomzda1acmed1aM/asearag@4chaﬁﬂaerAﬁs§$§A@Bréu@@l %10' medi ci ne

mul ti-dose a evic orne In the
bot t om surfaglggﬂ([;)lilfr§gt %{egﬂ %nc’l r‘% Eb%r% 3 c?ﬁglﬁbe?al(cgé’)lp@ab%\%'l &f i8toring a
powder ed nmedPeeHeRtdicadhy appursctefl tany dumgesn of (BdrhpbsgierdaNa apesation,
the hole (5c)sbeing located at a position where a punp unit can be
comuni cated with the exterior via a pipe (2g, 2d). At the adm nistering
10 position, the powdered neldécbPawdened medicine mnnsandemeddnuhe( 5b) is

i nj ected outceht 4 heesleyh e toget ber S%%Et L8 mBLE-LAT Y hﬁ ol BeRfs whi | e

.the hole is kept away from being brou I'nto con
(2f). of one time of admlnlsterlng operatlon as sald medlclne

guiding unit moves from the filling 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).
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ABSTRACT

A powdered medicine multi-dose administering device
in which a hole (5c) is formed in the bottom surface of a
medicine storage chamber (5a) capable of storing a
powdered medicine of an amount of many times of
administering operation, the hole (5c) being located at a
position where a pump unit can.be communicated with the
exterior via a pipe (29, 2d). At the administering
position, the powdered medicine in a medicine container
unit (5b) is injected out of the device together with the
air through the pipe, while the hole is kept away from
being brought into contact with opening means (2f).




