; €3e9u39r $D: ~#6#T$TN-J756 POWNDERED MEDI CI NE MULTI - DOSE ADM NI STERI NG
DEVICE Techni e present invention relates to a device for 5
feeding a poﬂmﬁmmwmmmm W determ ned anount and a method thereof. g5
particul arl e ITnvention relates to a-pqgwdered nedicine nulti-dose
adnlnlsterlng devi¥&" More specifically, the invention relates to a
powdered nmedi cine nmulti-dose adnlnlsterlng devi ce by 10 which a pomdered
medi ci ne of an anp&RWDER I CTNR T IaDoiS? RN DT
t he devi ce body is picked up and melghed into a unit dose of pomdered
- medi cine of a constant quantity, which is a very snmall anmount, and is
sprayed. 15 Thé&erhwrds@iloFiedd her provides a relatively |nexpenS|ver

constructed nulti-dese peedest Hﬁ%@%&&%na@@lwt%%e&bﬂ% Vice i ch a
uni t dosgéof pgaegred nmedi ci ne gan be consecut| vel preC|ser pi cked up

and adni il ster ARg enPoWEsY dBviet prederesdines ﬁé@allntZ@n@a@l me thoda|
cavity, tracheahebeofchusioge bafgicanarniq me Q%ﬁ%thb%?%%QQt%%rEobﬁ

spraying or in devi ce sanitary, suited to being carried
and easy to usggbgé%%gcWSE&ﬁﬁ&eAPPlg&mggﬁédaﬁﬂ&qﬁsﬁ@rééﬁ @@Véﬁﬁlnlstered
into a body cavity ¥oclke aperhidipadaly,cahiet  nvenaliofavielhtes &ior away by.
means of spray n e |l e,, t.he powdere nedlc eis
admi ni stered b Bgdggfpnggkﬁkoggh 6381-§§§E gsining ssering. fexite beerlng
froma ndsal aW épéya @Pwﬁ§r§dnmﬂdscenedoﬁyannhmbammoofl@ﬂurhhetamksW@E of
a patient SUffGHm&ﬁlﬁﬁﬁﬁhﬁgtBBE:aEQBg EE%EEQ“EnSQETeBng AR tg titis,

t he powdered nedlg ge is adm ni stere spraying °nto e ora vity.
Recently, atteRtFERhEP §5db¥§ﬁ96F¢eﬁnﬁ9 a unayg d@Bﬁv@ﬁprWdB@#dln which a
nedi ci ne i s abmethednienbe hheohhﬁaﬂ%t&Gﬁﬁh&@&oughlbﬂelguﬁo geggaﬁ Re of

t he nasal caV|g¥ ah Iung and it haa been - attenpted t m ni ster
powder ed medi chne V|é HU&SUE he¥BFPane Peptlde/protelnous drugs such as
i nsul i n nd cal ci t ofhe, lageuEhbnaiudthgs prooli degsta eéhabubeuywedlate

ef fect such aslﬂbgbéhgngQ&USBhQqu da§§}%3598§ ﬁgggégﬁggmg ggﬁﬁﬁlablé |

produced in the form of ora 'y "a
agents that caft Bénéﬁﬁ?EﬁPén@PYlggeBYawhsgbsalunnesdbee pﬁjpowdérédugs and

[t has been freeueaihs taRObeCEohbabusugh1gr R BrecTRRSy AYALAN yplaqr bed

t han the orally_ adm.nistered o adm ni Ster
a powder ed ned¥8Wﬁ8 ﬁﬁﬁfﬁpsﬁg Pngﬁﬁeépé¥ F§V&§¥dsupbméér§genﬁéﬁéﬂne

adm ni st2dr i ng daviegs aralroaghty,ctgaéhéaedkaBEhh9089 Qﬁn%heokm@ ypPes
Ci ne 51nthe first

according to t s f.or _storin

type of pomderggynégﬁgghglgaﬁﬁﬁﬁs?gF% gydéQFEX%n9a°Eo%BBPéét#€8vthé in an
~anount of a undleviloeebadngnsaniaarpp spetedi es beingcerrpdatiedninehly

adm ni stering gsvhﬁg or in an appropriate container such as a capsul e.
Therefore, a unit dose of powdered 20 nmedicine is adm nistered at each

adm ni stering operation. This includes those of the disposable type that
are di sear ded BhtRgroanh adei nistering operation. In the second type of

powder ed nedi ci ne agniﬁ%stgring devi ces, a powdered medicine in an anount -
25 of many tines of - aunthfeSt BF ﬁﬁlﬁﬁe?aPlBﬁsa§§laéé5ﬁﬁ6€aﬁéa°lﬁ Bady

approprhate c?nauggyrsgéhchstthe nasaﬂntavstgy;agampﬁaaitynorsaggnwggd out,
a unit dose ofppo [ romthe container _and is
o b ol B Lot RO PR RBhEr ot

adm ni st er ed. ention ﬁed|C|ne
to be adnln|st%?@GeFﬁdam§¢h§¥éeopéraﬂmbnl$tedeﬁlhEdSpsamlhgnuntdoshé and

.the anowmt of ﬂ@MQEr6ﬂvﬂ€§'§fn§ ﬁQtP@n@dgﬁPfé£§ﬁ§df£8m aPhHE8h bY18gy,
operations is deaned a é doge
- dmlnlstere by inhalation into the air-way of a
patient sufferlng from asthma. For a patient suffering
from stomatitis, the powdered medicine is administered by
| spraying into the oral cavity. Recently, attention has
35 been given to a drug delivery system in which a medicine
is absorbed into the bloodstream through the mucous

membrane of the nasal cavity or lung, and it has been
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35 As an exanple of the powdered nedicine unit-dose adm ni stering device,
Japanese Unexam ned Patent Publication (Kokai) No. 59-34267 discloses the .
one whi ch - 3 sprays the powdered nedicine into the nasal cavity. In
these adm nistering devices, in general, ajunit dose of the powdered
nedicine is contained in a container such as a capsule, and provision is
made of means for piercing 5 the container and air streamintroduction

means for spraythgmphedpﬁwdaﬁﬁtdnﬁedbﬁzl @@wﬁl’eQ@dt ht%d(a‘.%ritn@ R&". 'antnﬂcrol&% nasal
cavity of a pa Ei?tﬂ'i:anés a he di sposab uni t -

g exaggl e _of %
admini stering devicarcrnt &FRAC AEFoﬁgt"QRPSPQ Pigéatslué:llil RS. 121$g@@117gnd
di scl oses an 10aiditeniner aegwedli as dtrugh Wtﬁt:hl Posd bbc%&bﬁ@“liﬁh)édlate

por 11 on'ner eof 161 Sara)1 A9, [RGTHROEGE RELEALRS 4 Ue *Fihahea . kAq SEres
i ntroductd on nBaHS, beRe bspHuAedf lnhehholfdrmgoﬁnpbwldem-@goﬁremrynl cated with
the air 15 int égﬁ{ggy_gggr% n Egggugg QHEQU_%RESr E&%@@% ghgghra whi ch does

not permit the 5 ssage i cine Poses an
admi ni stering G8UVER ﬁ/ﬂFéH P§e§naﬁnﬁﬂb$§#§nteef folttelabeaeededrugs, and

Concer ni ng thelﬂnh&sdbéen Eﬂaqhéht@y %b@?t@dp%’g%r %qcﬂodgggbcbggohgre

inhaled into tﬁg L g nber of devices 0Sed.
For exanpl e, 143 PE §r89F8£ egntPﬁHaFEP @ﬁﬁﬂéylﬁéméa&§ﬁﬁe§dtﬁavgare
usual | y W¥sed pharnaToIagmiahbyerlﬂheapbwaéa§d|ﬁed§cﬂﬁet dopewabragwder ed

d gl 5 ded wi th
means. for pi or i atorhe. cantnrateAThy) ARICEORE EoHe o PoReBHSd: REURBMIE: od

medicine is adﬁﬂﬁ%é%été@lbg deviges &remmoughlpdcbasbhﬁ1Edhaht69tﬁ§§e0n of

t he user. The g4 S [ % e resmt e air owa
the time of .nharfﬁg LAe! 8088 hEESLRRNE LD°bhe' ERRERR 68 E0SpEnE,EhON,

3, 906, 950 and ROW¥d&l 6#5“‘@1?5%!-6%9 devices in which both ends of the capsul e
are pienéed and. thgncanéufe € a d e and
.S "Patent Nog. 3, 807 400.d 5ol ochiy o6 Dagoekeq HERTEHhaCaRIAL ek D Tus
during the 35 ‘??ﬂ’tja?%?foﬂ 197\ %ﬁeéx%ﬂﬁt-%lw %heaﬁuﬁmpuabsefadmlmtt-éosag
device, the spedmintstraviof obeD4t26838sda6660H68aL88 in-thAe ONe Wwhich

adm ni sters th This_specification discloses a device
conprising a s%or?glg!eg%ﬁfﬁ‘g rég‘r’ ach‘g’6|§7na?? % HOPHLERE Gebfeenesd§ushd

storing multi-¥st SrPHeHe ci nEherefone ai acunthadbee 5fhpowdgredcapacity of
uni t-doge, nMedhedieife Sisi DahiLlsBAES 4PV the dev ce_body
and is com‘rum edlat t(ge filling osérlpoﬁé)%myt%é%%g ?%%%&% %ﬁ%ﬁ% +°8nd
with the conta $ ey t'%h%t%‘?n stke divposalblentype thatcaneai ner

chanber, and pdmaugdem;aanstéﬁ smmﬁﬁtﬂﬂt@hweoﬁététmwos' tion with the
cont ai ner chanber to, |r“ect th ir mtg t he stor:r?e chanber to stir up the

medi cine in the_storage Thaee? T P RREdenet dhedtcim@nber is filled
with a predet eddiireis tenimg dﬁvm@er&obasmbmdlen@di@inétm ref &fouhti S

transfepked 134 rm); h@lﬁégr@gea&pﬂ@ t!e:bi'n:# he %%%__ &for ce, cr eat dtgg t he

punpi ng neans or by gravity, a nasal cavit et? nd
Eur opean Pat erit? F‘Hbl"’?%?&)’hl#\feﬁ QA Be i sdaske st tme agal admi/miayte\p.bﬂtgcator

conprising a repumdton {4 QYESHHEY Vb, r owder ed
medi ci ne, a stor Jg’iﬁ[chanber for%at or | ngsé)mt}lftl -3‘90;& (?fg%&ye%ge medi ci ne, a

pi pe for flown Rreth F rfe? eé?ﬂﬁﬁe’aﬁt%rf@mddi%trlbutlng t he
nul ti-dose of gxbwideistemsdli cine into a unit-dose of powdered nedicine,

Means fep distri but vvder ed nedi ci i ncludes a drum shaped
powder ed nedi ci ne I{c:?ta}geg E}: % Hhvae%tlr%‘t'ar‘{}’%lw R RPVREHe i nsi de
t hereof, a pI thw%ft(‘:m aﬁdl@rnxsmmtﬁd sif & iy e nope@r £ ion tiglose of

nmedi ci ne. As ydemi&s {9075 adid dng Relolllel: eﬂ_’\%ned%m ne 30 nto the

air-ways by inhal ation, European at enft Ilcat scI oses a
device in whi QR HNE th é?ﬁacﬁdé@dklﬁtsﬁﬂﬁshde’d g rnhlltatbluewf:eqpeamit:eomarl es

of bubbl es aread dg®ihed AN g Rackidywer the condition that the
di stancs fromthe bubbles to the center of the 35 pack are the sane. A

predet efRi ned quantt® Pt FHIARIGSE diheRansdexe jgine sanicteodnariat ed in
these bubbl es.adhhirsl gteking quiiicd) tdapardsy )Urﬁalx'a%!uﬁéd tFe@bout the

Publication (Kokai) No. 59-34267 discloses the one which



- 5 center axis. The tray has holes at positions corresponding to the
bubbl es, and when each bubble is noved to a position where it is broken by
an appropriate openi ng device, powdered nedicine is taken out fromthe 5
bubbl e and is inhaled. Further, European _Pafent Publication No. 0069715

di scl oses the fol | owing device. This adnini'stering device includes a
contai ner accommopdating a predeterm ned quantity of nedicine, and a device
for taking out spiraysndeiceboweilztid meRRRATDAHRS ik (R LOUA NG/, SGpS L0
prepare for th%h%%@ nb§trat|on of %Pe nedi cine. The a M A St Fation
preparation devic SYigeS W MeNeLRlode amithatbsehiafkness

and a pr edet er rehee gromdislred mfedﬂvmfi-é‘lflicﬁﬁ:alm Rlrfte do%f%azﬁég:' %% nQvi ng
W

15 from a posi tji i he. t hr augh-.hol es. are part|

powder ed medi c:angra?%t‘klé\r%{no%[rﬁc# Fom e < %oﬁ'tsal"ﬁ‘&e é‘%aﬁrﬂ%@l%ﬁ‘g to a
position &t whitde cleatiadines fard ed misttiretaime nmwaamwre nledGat &b n the
passage. \Wen &hes I hal_at i 20 rt connunlcated
with the passa % ?ggbafrw%r??g&seqe%%gqﬁ%lngsgg&@ (%3’5" t%’g’t &IRET, FRFS ed
medi ci ne can bg Eakes aduCavidm Ofe & Peddiginthol s Brerexampler of dte a
scraper, whi chdiepapasd llehenaQwry; InGl tai i

t hr ough-hol e f rngg bﬁe plateg%igggg qs%%rqa 5Q§%|gﬂ?pg%' ééﬁ%ﬁﬁ?

t hr ough- hol es F5885WEF LR ton 8@ py¢-HRE 3@tﬂéﬁcépsﬁﬁeamcraper

Therefork) a cadmuadtstéuriagca@vtieeemtibﬁdcoﬁ%%@' R0 i Eoo%m%%‘jﬁ' fi cat 50“1
weve |n oraer

it is describe he raper. i s opt I rOV|ded
to approprlateﬂ ggagéér ERE RS & 331 Bdds Erping @noppeainge
scraper. The réas@helbeaﬁapowhaodoshegee&tEbrdsbkgyamg1tm@uheahgl§gr@ger

This is becausggt di igh n es _has ity and
it frequently ggcﬁ?sggmqghgﬁggﬁhro %lkoﬁggrég %&Pn3§e@ I §°FtPWed

with the powdeP&dt Hﬁdheﬂﬁénwﬁ@eghbmm adminunstatiedgwieh che b&\te
her et of dr®e beefineedtut¥edn mBE¥NshaneoLBsi & np599|§g§m%§b %S%rhgggﬁg

above. Wen a ug it = dgse adnlnlsterln% evice | dose
admini stering 4 §FBe °BRelRl PPIrBdEe BGnPﬁP§P§¢|ﬁ§ &é@lm@dnslpeeferred from

t he V|$mpﬁ|nt BfrSheppvwoi on¢e48ad H&é&@b@bb'EBYadEHhis%§rQﬁ%aH§§10bn t he
case of the un sg.a ering devic i scl gsed or exanpl e,
hhiEA°Ea PR, bRk BrERBRESt

Japanese Unexam né e 96vVige67, a contai ner
such as capsule is ﬁ@@@gsa#ynghecuntardosg anhanérd696wﬁﬁcﬁEdl@bﬂﬂe@@d 10
besi des,2¢ he dgyH¢eihe u ercing.,_the containe
Therefore, the, user nus?gn%gﬁsgeﬁgaggﬁfgﬁﬁeég%oﬁ%gﬁﬁlﬁ 1?ﬁgep8HBgFEd°f
medi ci ne and nﬁ%YlSFérEQVPtbSEEoPépﬁgsﬁé thEOrnexampﬂeontbérehés
adni ni stering ﬁsuvteedTbnslhﬁaméfeémﬁgayfﬂbe@&pé@ie%“@hé@ U2y ngl?ser
nust carry wth him{he adm[lnlstei‘lkM device as wel he qon arne
contai ni ng the pomd%reﬁmﬁﬁa RPRE2L 0K chifseAGk €BRSEAPent, uBithdpseThE
speci ficati on pewiexed/Ne826idestsoaesommogates. Mhtﬁbhraamﬁh$§tér§h lified
adm ni sty i ng [ hoypever, the u who needs a
pIuralléﬁgof t?ﬁggé%fgg %#ﬁ?%??gtﬁgﬁﬁﬂﬁg?n% ﬁnpﬁﬁﬁFﬁPgtELFnﬁaH§V;€e
containing a phiFer Haeberpsklenis-pbercedd theesowderedpmaiedihy fsprobl em
- fromthe standgémihi®fefe@Obyabhbi hYr £Pow NErdiddly- ggsgh dgéﬁéfﬁﬁr'ng
of

device is free féon1th defect related to convenr enc 9t he
uni t ~dose adni ATEIRPi G HRSi CEeBut The 2dmimbstening devices hapertheir

problem That featuressinethedaififlby 4® @1&)@5@%&'3@ ynﬁaﬂlﬂgaéﬁat%' V]?' y
ecessary for

Kk d 30t wd t
glﬁnlggggg o?dg%%:%§§ ¢ foﬁﬁ?rgﬁPgéf%r é%bﬂﬁ?ég?gghggggaﬂe?%@ $88i ci ne
in a collectedaﬁ@rﬁloh%eoib dishhose demhmbwlﬁmlwmucn bBEhdeﬂéstafofhéhe
col | ected powdesgsh 1&dk£é “ﬁleﬁéecgeé(ﬁé aﬁagoéﬁgéd’fﬁeczeéﬁggx‘ég aﬁsﬁg%gﬁ?reyso far

to sol ve thehuyove nmenti oned pro or e
Publ i cati on LY 7ale R # belomboaRd df 631 Ratent 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



7 _ a nmethod of continuously fllllng t hrough- hol es of a predeterm ned
capacity with the powdered nedicine while holding the hole with a scraper
or the like. Even with this nethod, however, the bulk density of the
powdered 5 nedi ci ne changes when the adnlnhsterlng device as a whole is
vi brat ed, whereby the through-holes of the predeterm ned anount are filled
with varying amounts of the nedicine; i.e., the ned|C|ne i's not

adni ni stered igné ﬁl@f@lﬁa&amﬁﬁﬂyﬁéréotﬁ@e LYE e bBYY an nt 10
Publ i cati on No 0744188 di sc nmeans mor ua?ltl s ?QH [ Vi gﬁ%g t he

medi cine, i.e. SPEFLEIORRLCR ?b%ﬁi?sgﬁeévée%aﬁep@@@pmshna ar 6hPsAGERed
powder ed rredl cchnanlsénrdigeachahb?raﬁﬂdcﬁe&oﬂéatHérdé{?QHEebofi?rHHQ on the

i nsi de t hereof ‘t_?(;r cont {_:n ng g g dOSﬁge 15 di ci nes. However, the
device is rel atrvetydc 'Tﬁ) x40 @eg aMediginau e?°BFab5FFsC¥AﬁF‘Eﬂrare
difficul to nbddinanal, cmpacetyl sf euptbsdase, Japadesne Unexapipedibat ent
Publ i cation ( 8 es, a rrultl d adm nistering device
in 20 which aKﬁa%g’e ‘%‘é%‘?& §€$a8'h§§ P élﬁ%d‘fl%"ﬁ%e gogg PdsiBd, and the
conpressed bod?omuwfédabreuhel flellsn@omsntlwsl y:.'ahdttqeaatoragevel y .

di vi ded and pe@mﬁbéﬁwm@l@f@ﬁ tﬁﬁcesﬁwgnéf’ &h b@t§8dad§gﬁlg€§g%§, vi ded

nmedicine is con%ses sed o ensure a predeterm ne uan
medi ci ne. Ever™9#+HR%i %n r’r%lﬁﬂo‘aonh%%%érCh@mrt h@nddnumpsnermﬁgn@lew ceis

. vibratedp the &kbrlukuldm‘@téd' of the ﬁQFPIE%Zﬁ%sOPQ.’ré‘%g;\ggtgeghg'rgSnﬁgglﬂgfie

resulting in a gﬁe_lnthev\eﬁg

that is peel edc%? PSP FBIRC T 3®lﬁe’d‘?'&?n ¢sSheraganrhreberetoin a
constant anpun$tin upethe vinedibobny. J.Euthéleﬁtof@géscﬁ@xhbéﬁl,fﬁh@idlﬂlt/hé“ ng

t he powder ed i Cl LS vely To_put Lt.into clinical, use,
therefore, pro eﬁ%ﬂger% ?é\%ﬁ%ﬁdﬂs u%%ﬂrgé d‘ﬁ'?}ll Rl ?f/e?iﬁt?ﬁl@l%?d?%ﬁu%?\d cost
of producti on. ofpawiexeR cned tainenabteF VY 26338s t bachestransférredose
adm ni sueri ng gesh cend nsﬁ’@i‘&é‘et@ﬁaxﬁlbérfﬂ)fv‘{:)ﬁé‘ﬁ%? kiHéOféPSepQ)f“Q&gﬁ&' by

medi cine collected in fhe storage rior
di vi di ng oper at}rPUIREN AR RR$HOF nbY h‘ér%‘&néct ed for mis noved in space in

thg StOragedchanberAéOam&ﬁﬁgtc&vﬁﬂﬁln&&niﬁhéi@rﬂﬁé‘sd]}éx‘héé Ejﬁ@r@gwﬁred g
medi ci ne and t medi ci of unit-dose s containe
in the powder edf%%g%,\gﬁ%%ﬂ ?‘n‘fja?rﬁgﬁoth%ﬁ{;‘éfé%ﬁl?%l?ﬁ%ssﬁcﬁ?ﬁ@lf%?\%t&nd/ or
gravity, so thagplicaten tcayseisningealinameal sat:onflowaslsbylyndg source
quantit api vel y r s_dgvice

i ncl udesba st oﬁ??%&%ﬂidﬁ@%ﬁ#%ﬁ{%&%ﬁ] a’i n‘gr {c_%\%%g c?%&’%’én %F ni ng
nedi ci ne of a %‘Fﬁl‘il%s‘@llﬁl'@@ﬁ%m@ pevdered medicined a pipei figr neans and,

further, requufp@wﬁ@wm CLigd pSPAELed HhedTWViN, L L8 %%&Qﬁée Lpedi ci ne
W t hout causi n% ein the density. Thus, as the device needs conpl ex

parts and is 1% ng'%h?lo‘f‘uy%ﬂ-‘t%?ﬁq ot ti%‘?"f@e’é%@rm@@lcmelisn’él@s&red
mat tﬂe pO\é\deneIit-rtmhe:lcme p@wdbﬁwrrﬁ@dhémé; Pr & Q@f%ﬁé@ﬁll@&%ﬁ&oﬁfnt
en t hgcnedi om the, adni nisterin vice. and settles
on the a i n| porxtat%élsmgl é{l'g :anff U4Ees az %%‘S?%B pPRYudered
particles cohén%dmnmgetmaqw e@e&mb&r cand ;a frorasgceheevy paving) esn i.e.
the particle sige fisidd bt’:ﬂéf’é'oﬁh'étﬁl ﬁﬁ%ﬁ&?@ﬁ@élﬁég chd é:.ss for
ered t

therefore desired that even if the Icine I's cohere
adni ni stering ‘b%‘?/"r"t’emdlﬁlfi‘ld-’%tﬂlfés%t%? dRAiqire powder ed medi ci ne is

di spersed again i ntxs thedevid@r fopasdmit BSteindeché fﬁowﬁf‘edtm%&fd%et he
e adm nj stering

admi n|s r|ng by, contrivin ructure of t

devi ce. °Pn a sy5t erﬁe'? a¥%eb§reb‘?r}l‘.i‘f%t3r%ndl%‘i"6%ea‘? nFat8BE pr edet er ni ned
vol une, into aPubi:tGaimuth h@hhm&ldmlﬁﬂmlmgdé\hm@ein Wwhichea ght  of

t he divi ded 4,1-%1:?r c n. the bul k. density of the

powder ed msdl cl ne nﬁn ependi m@gg%%dn%o It(k)&fe o#é‘(%%efre?ﬁgi AeS€¥ ¥ s
therefore des#?%cb‘thb%ﬁ waxe t fermed girowid tthe Packdinder thatcomsdition
adri ni st er ed daRANAiNG diAVhrfe D3RG | thd N5l s degiAy olntbe gPdigine.

As descggbed above, none of the conventio
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 -



g powder ed ned|C|ne adm ni stering devices satisfy the requirenents of
neterlng the nmedicine to be adm nnistered, portability by decreasing the
size, easy operability, quick operablllty, easy production steps, sinple 5
constituent parts, |low cost of production, .and a good di spersing property
of the powdered nedicine particles. D scroéure of the Invention In view of
t he above-nenti oned probl ens and 10 assignnents of the prior art, the

present | nvent tonepr ouisdes arneniesdgednghag | ecpbsgeggngd”'nlster'ng

device that is described, bel ow e present
invention i s tBSOpFBSPERIANGotEERE hubbdrae ﬁnﬁtwhaoseaahnbnbbﬂernsg 15

devi ce which sabiedies éhﬁoéeﬁﬂbheﬁﬁaké ot §BrB bﬂ@ntﬁg Hﬁdbgbgg kEa@e
predet erm ned anmoun part abi , an eas P

oper ati on, eas?pﬁ?bagcg?ﬁhcgteBQWSQrG?sﬁéﬂéFéﬁeo#Stﬁékﬁémaéﬁeérﬁ@deEne
and a decr easedubbhbeandfipaihBaded.l ow cost. 20 That is, the present

i ti i h a. | ti-d d t
hEX?Qe'SBan.E?Réerﬁ%ﬁ%@é#br§a§$Pﬁ?hSQa@§ahCépﬁegéesiaaiﬁghiﬂﬁé9'igi{'”9
capabl e of stofipgleses|thedbeblawdngt devipewdeThds25dntdistaeing medi ci ne
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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 appropriately

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




According to the present invention, the medicine guiding unit can be easily
noved upon being operated fromthe outer side of the device. Wien t he

medi cine guiding unit is at the filling position, the powdered nedicine in
30 the powdered nedi ci ne storage chanber f%lls into the nedicine container
unit through opening means provided in tRAe®m&dicine guiding unit, and is
filled therein. When the nedicine guiding unit noves fromthe filling
position to thgpggginistering position, the powdered nedicine in 35 the
medi ci ne container unit is swept and is netered into the amount of one tine
of admi nistering op@hﬁﬂiénuéé#ré§EQnéﬁménﬁ@tBMenqodEEmCeoﬁstbempadbdine
cont ai ner - withugi fu1€he t I t aiper | osed
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the air, out ointhé0deexamp1éromgpahésepunexaﬁQnEBePaEéhﬁlPQbi&@b%gen
chanber and th C upi mol ded tegrall oget her by
using a resin K8§g¥?n§8a §h9$5fh§ ég@%?&ne*hﬁgc QESCFPSéégsgSIe to
sinplify the sB?G@ﬁﬁaéYofOrheoﬂbalnenbodyunmt#ddsegofhmedﬁdnnenanaLOrage
chanber 1g@nd t hg in 5 i ner n yRroduce t
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chanmber is seapetabihithe closure unit, medicine storage unit and medicine
QU|d|ng nit. Thus %he eﬁ of the nEdICIHE t or age, chanber is
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with the innercsnidase wil t
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circul ar shap%@dﬁ ﬁgs section forned in the upper part of the 25 junction

portion_of the ke portlon so as to be fitted to the shaft hol e of
the cl odtre unit, el FYHArivarices faveibern aradtape far ctossokeet i on

formed in the werbdwé-tmérfw&féd BILTERANS RS ALAfbId PRI NGpo o ST de of

the device to ve the d|C|ne ui di ng uni
ﬂn%ent Pub catlon(k 6%9715 mentioned above discloses




30 between the filling position and the adm nistering position, is a rotary
spray netering 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 nedigine guiding 35 unit noves
between the filling position and the admini‘stering position being
interlocked to the rotational operation of the change-over device. The -

13 shaft havi agmeh@oBOBECbakh ahoiBaRe i1 19 ho e
non-circular hole fitted thereé ,°hav§e§l2&%@%33§§?§§§ ggﬁgg %%a shape in

Cross section.p§§d§Fﬁ§W§nP9tSPP%SiFHeWﬁG@aﬁ@esPpyﬁeﬁsﬁemEdgcan&ng@ideer
device 5 from hbadduisktie BblenaidsykCecrbBRTCLIr ehe! hexAEl RS Guiding
unit can be ch?ﬂggd Qyer between t he Ell%}hg position and the adm nistering
position, faci tpﬁé PHe BRUPYEEonthenbull: depsdsyapEnsher poydengdge- over
deYicg ;GS:ncImddicdneybhadgbsahhrnrth@naﬂﬁﬁh&ﬁtérﬁﬁbgae?gégebgraaQﬂPFe
cylindrical pottign | amet er t .aré nol ded integra
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havi ng a | ar gePgpdatesminednemaunst arg dhdlati etthokhirgingaafouReslsds

- cylindrical pogio ; mall .di aggte fi.nes.a powdered nedi ci ne passage.
forned therein, ﬁageg ggﬁghcﬁf8&Vagﬁhoﬁggggﬁﬁgdlﬁn P easgéglﬁgﬁfpgn}gaﬁd
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portion of thquSRaé?leﬁﬁgycﬁﬁgl 389a5be meddrdnagl §;ethedpsrdosed a
nedi cine i s conotuey spetovet bquippayi WYtROk! d2limaBhapddopolAerdgvi ce, and
is sprayed ont e dLs 5 . The rotary, spra teri ng_change-over
device is forn@gagglg% §g§gg ébfgg#;8ﬁ1Fﬁg BeGPEELRA gﬁam RE fREMEAne
gui ding unit. FAushet hesédanyheveef fevi centadnbrgr piovell tnoe-dbeagevi ce
body andsfrom phbgisedksi neygd .di UBLL A nb- $a: e_remved.fromthe
adm ni stering dev%ce itself,Qggﬁkbeg&gsﬁgglg%qggaﬁgggtgggiyyc?gg}Fﬁched to
the adni ni st er FR§SdBvi-eEgeANUBReE apfhppEtEswhichedreat diificehtetoi molte
bot t om sur f aceandl, t hendbskiki kgpeRrsiiye@n of the nedicine guiding 35 unit,
and a protuberance gs formed._at the cgnter on the bottom surface of the
medi ci ne storage chafBaPets WBPramingdsRarentnhRubiieatient kkokahdrHp.hol e
in order to 3-18376tdbstlaseshe mulbingosé hbRiAEstErDRgOMbFiAE YRIt.
Accordi ngly, tPgiLHr Qi ,cipe guiding unit is stabilized, and
the rotary sprg§lﬁgtgrPﬁagéhgﬁggggggrbgeegggefﬁﬁ BeIEGLPPyIBurned. 5 The
rotary spray nePBPrAgsefangedobke dembreshed hadyaofupvwdgredveefivcimd in
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medicine is Iiniteﬁ.?The,%ﬁ%ﬁ%fﬁﬁgéiggg ?éwﬁggg e@ég%égg%o$$?§§&géparated
away from t he PoWder &9 kR 2i tRenge t e Heei vehahtt of agke 20ompredesed s
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~happen that theipingubedancerdeher s meevenfed 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



25 fromfreely noving along the groove due to the clogging of the powder
and the powdered nedicine is not nmetered. The closure unit and the nedicine
storage chanber are secured and intimately adhered together, whereby it is
allowed to strictly define the filling pgsthon and 30 the adm nistering
position of the powdered nedicine relying upon the protuberance and the
arcuate groove. On the bottom surface of the disk-1ike portion of the
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15 snoot hly fIQM? t?égﬁgh thgﬂg Ee at % a powder ed nedi ci ne
in the medicine con br2cHSRHELPPSTE FﬁﬁPgdmﬁ9n§p€P tPnSu?Renﬁuﬁﬁaﬁﬁlt
The openi ng neamnd, i futhbenedreguirgsi di sgffibciens sphokefpenmbyihinghe

“vertically thrpgﬁgetgg géagck#gewgg?ggﬁtég kg?eﬁggéngrgggdgﬂupmerd from
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of the pispe t hiwEky t@tfeénhatpgekeéd2§o£'Bélﬂgn&ar£ gqdent assisting a
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t he
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during the opgﬁaﬁfgﬁggfgghérgggé éﬁgﬁr §°We?§?|ﬂgmbﬂéﬁ53r698r 8%%?Eeaﬁﬁen
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a range0f fropedn! khbWRSthae 2ehe! bHPE1OLe "EoRBED! B0, BhE2LARD, 35

particularly, fromO tinmes t € area o ol e facing the
bot t om sur f acePPESEREAHIQR- FpkEorm_segondaryi partpeless ihe.dephd of the

dent, there ispapticiéatios @iovidediibs shapetetophrihg aeéster side.
renalnsunchang cont ai ner cha In practice,

‘due to the d|ff?chft§H$ﬁ2¥ﬂeen%?ﬁfﬁﬁgE?hﬁgdﬁﬁ?ﬂ of the B@W@ng from10 to

80% and, partimedaciper &§ecabeyed 5080 thet Admilrpsbepinghdehite. dbeident al so
decreas t he o f [ i di ng
ani 1 Reduct op s ot hor PRCbkhag Boddered magtELRg 55 AYEpERRRE' AGadH
contractlon100+nE9p5h§|Bﬁlﬁéﬁxeﬁabylﬁhesh@htthﬁ thwenwdeni kb geaﬂEﬁguhet
during the nnlaamgnlaeérﬂnbeaev1c@og§l@b§t£9vi§altﬁe etPhQEhyepafC
sprayi ng performance %g a,featureof the pdowdered nedicine nu dose
adni ni stering Y&V RESEREIRE %?ﬁf%? pi eces of vanes are formed on the150uter
side of the pole-Ilike QOSYSbemointhhlcEdtnenmédﬂcﬂnéglsndiv16@dthﬁh &he
powder ed gedi to h stirred as
edh ol nosu di by SaePeEHEREY, SbEEnS LRSS, £ RYELasFe b hRY REaidtne-
theadnln|sterlﬁgnbesn%DGnCQmeee, the wanebtpoﬁseheedlhydeﬁemeéﬂcmnee
gui di nguni t ar a I r Shiagh t t

&naBLg66s 28 éh§h8ﬁ FheA" LhEShEdk 38ﬁ?§Eﬁe§§ @ﬁés#gé% ?ﬁey can

medi ci ne gui di g yni t, and ave any shape ort
be nol ded as & ?hﬁ%@epﬁhenaeaeéepebéanabepen the hﬂ@l@fsb eenedichnet he

vanes and25t hergef§etheraeopé aéslﬁedlEbn§d9a§€aeﬁe'Qeiaﬁtgafdtﬁeun't may
lie over,,a range,of géophggrall el ation, , fromO0~degree to 90

degr ees But  dSiFFLBE .hSa?éﬁgelﬁFe¥?6n¢epa%é+es ¥BoR5a JehRREe iPRom

t he vi ewpoi nt -tlie ababkpliesbity af hthe wédicing. ef ficiency of the30nedicine

in the nedicine stofag ring therot operatio he

change- over devi ce. %%egﬁgﬁﬁfgﬁ?tgggvﬁf Pe4g:© ga¥P?y°38ﬁ§?Pfﬁ?ag by

afl exible resin so as to define an air chanber therein,the opening portion

of the punp unit is coupled to the35l ower part of the device body, the punp

unit is depressedand relaxed to blow the air into the nedicine
cont ai nerchanber through the filter in the air chanber, and the



powdered nedicine is blown out of the device through the pipe. The filter
has a recessed portion or a protruded portion on the side facing the
medi ci ne contai ner chanber 5 to adjust the volunme of the nedicine container
chanber: In this case, the size of the rec@ssed portion or of the protruded
portion of the filter is changed, and the direction of the filter is
changed, to freely change the vol une of the nedicine container chanber and
to adjust 10 tREWdRBEAt MeficRBepaRldniatrednei devigeisnsstdséy theone time

of admini steri peqapeeather: oFNMeTREayNENEUNEURG ! kol BeOBLRYATHLRY
nmol di ng one or nngebkimgs gf Blgh-nDLeculgr material s sel ected_fromthé
group consi sti REFGRPapoYy Odr G6REEESIABSENE B gR (1538 pAPETBBRYétYrene and
a cyclic ol efi gquéoRobperabifityherase Pryiagtasansteps)OLahpdeon a portion
of the dqyice, BR ggm?g&ed n%dicine nul%i-gose adninisteriag devige is
obtainedin a 8|s§8 BFB®: PREESandOF: CP8 85| PFRJUFE™ORdnPRAsRr 4PP8N i nt o
the body 20 cadispersmng plrepeasyl ofatheypowdeptd medicune. pBrtgetles.
Description of the Drawings Fig. 1 is a sectional viewillustrating a

powdered nedi cine nmulti-dose adm nistering device according to an 25
" enbodi ment of PRECHPEYERt ofntbAt ToNenEign 2 is a sectional view

[ lustrating a medi ¢hngi8l06208nuNabotELnbAroAEY BecBIMS(Tha Fig 3 15 2
sectional, view illustrating_a closure unit F I'n e device ggdy (1); 30
Fig. 4 is a seéFFbﬂaWevFémg#|FB@tP&ﬂPﬁgaEtmhé € PE@renfeigurataghunit (2);

Egg. g is a vipmpbﬂ&?staapbw?ﬁtba h@ﬁi@ﬂh@fmhmeiﬁggbéiB@mﬂHEQEEEiHQit (2);
ig. 6is a se iew,illustrating,a,rotary spray netering

change- over .déé#ggg(fé?s #Fg§e§cF§E§QSBE}PHnaI view illustrating a punp
unit (3)i - 18 Frpat8iks &aheeobijentl ofi ehei pruesenat ingeatdeni e eover

(2h) 1 nei usi veRBpPE8E; A BOwHREYa, hH3bE B! RE1 81 TRELE BonE BT RLPERa( !
11 is aiA ew i feVdEeavhighneatishidéeBothenregninemeotst bé spuaying ghedi ng
unit (2); Fig.mddit$nad Yhew bkbUsteehiRdaNgAbuhls BokhginsHibace of the

medi ci ne guiding unif ., (2);

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

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

means for defining a medicine storage chamber (5a)
capable of storing a multi-dose amount of powdeted

25 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; |

30 a medicine guiding unit (2) capable of moving
between a filling position and an administering position
while remaining in contact with the bottom surface of
said medicine storage chamber (5a), and, when moved to
the filling position, causes said medicine container unit

35 (5b) to be opened to said medicine storage chamber (5a)
through opening means (Zf) and, when moved to the
administering position, causes said medicine container




10 Fig. 13 is a viewillustrating near the bottom surface of the nedicine
guiding unit (2); Fig. 14 is a viewillustrating near a groove (l3d) of the
rotary spray netering change-over device (13) as viewed fromthe opposite
side of a cylindrical portion 15 (13b) af g stmall dianeter; Fig. 15 is a
di agram of experinmental data conparing Exanple | with Conparative Exanple
2, and illustrates a change in the anmpunt of adm nistration versus the
nunber of tinegndt (Hbgctoobe abdsaa ﬁ&gh iéspeca dbagaaa1médedﬂﬂéinental
data conparing e 1 arative Exa nd,illustrates a
change in the %g% %e %ers%g ?ﬁg? eFaBFangﬁédo@egﬁﬁﬁBEtF8ﬂta§33§est
Mode f or CarryuhgthﬁbﬂhBOIheequmnnIbatﬁdmméthdthedextQE1ﬁhlbf thee
adm ni stering 4deyice (RGLE Hagtﬁag L%ggérgé?rred to as adm nistering

0

devi ce) of the present |nv a device body (1) constituted
by a closure unit (%$aB8 $éhdWncpPrmpRicagedndishnedholre (5¢0r igemedi in(5)

shown in Fig. QheabBEQbﬁ'QﬁrQHbd'Bﬁ HRiY ﬁéaléhﬂﬁﬂskerﬁga cﬂaﬂ§¥§bk¥a

nount ed on sald ¥ é spray nmetering chan over devi 13)
35 shown in Fig L\ ?GﬁgtggdBEFH@ SH%GFPQCREQtt&ZﬂhbeﬁﬁaﬁélhQGQU|d|ng

unit (2) and haslnla@rpasmeibn(aha 8heaadmifibberenty; positian,aaﬁanp uni t
(3) shown in Fig. 7_of

t t f.th [t
serves as a nanual co%%$§sgga b?ggapggggg?%Og}§Wﬁ595ﬁ£anéaggFﬂégp§ald
consti t dtled bymadid:enebtentemnarnenlbr(abb)aghrBughbadylmeﬁﬁr(69) shown in
Fi 8 f t ; filt 6)._sh
Figs. 2, 9 Zﬁdﬁﬁ%v?ﬁéaBg?t?ﬁfiﬁFﬁ¥° BF 18474 nddEshra reftanirnaroito)
the present in(eRliorhexeiRer exhibits the following 10 features (1) to
(VI): (1) the body ééid'§e398§hétgﬁ§§19¥ ﬁHE%C§9§Uf§tUEh&h£411§§ )the

n 0

nedi ci ne storage sure unit t the

center thereof ?%ggtﬁﬂnu%PegEFﬁgs?ﬁﬂ hedieing EGPHPhgeEnPﬂlPZI Rithoshed 15

body (115 and fihklédteithbrthé powedrednmesioingerebanbaid(fhaditsne
(4 ILne storage

h |1 |

hnd s d et o5 Bofdad tRanber vl 88Y" EnkBlin | 11 BERRING, BRERE ERT L 2] has
t he medi ci ne 29h3$omagenthaabed h8de ¢Spabie bbcatedi ay &hpopbudien ed
Tedi o ne co a“WRgpgnganﬁePaﬂé‘?h?£e&eﬁgf%h?%ﬂﬁﬁh?%9@9339¥tﬁ'gﬁé the.

medi ci ne contal ner cha omsurface o
medi ci ne st or a3EteRARHeENEANIRaFRAE BikeN{26: 28);adnilni stering the

powder edonedi ci ne 2§a9@eméﬂﬂ81néh§uiaiﬁ ruﬁﬁ% P??ngai'ﬁbéd ﬁﬁlﬁf@t@?ﬁﬁgn‘

‘surface of the nedicine _cont g é cha (5b), ., to permt assage
the air but inRPHTETAY’ t RETBAES afRe POV %r$om3€%%anﬁeaﬂcﬁﬂéd mﬁ€l¢+m?er
' serving as an @éntabmennunati ¢hbpotd B@nﬂmme@aéﬂdouttBftBEepﬂéﬁléélt (3) so

30 that the ai W4 | n p and.relaxin nit (3)
at the tine off§%éaP $L8 LASTRREPERRSOR T80 BBS Ul BB OIS
change- over de% %%1Q93§ah@vhﬁéea(§pbaylpbmmt(ih;nnag|mtetbosked ®pemhng
nedicinesguidimgayglng ) positioned at the center of the 35 body so that
they rotate togethey, rotary Bgray met eri ng change-over device (13)

havi ng, at the cent%ﬁc?ﬁg?ﬁgfto tRaskEgeerbcinyent patsi ket RedpeiRer ed

nedi ci ne guiding unit can be easily moved upon being operated from
the outer side of the device. When the medicine guiding
unit is at the filling position, the powdered medicine in
30 the powdered medicine storage chamber falls into the
medicine container unit through opening means provided in
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
35 the medicine container unit is swept and is metered into

and

the amount of one time of administering operation
corresponding to the content of the medicine container



- 20 and the air blown out frompunp unit (3) through the nedicine
cont ai ner chanber (5b) in the device body (1), and capable of being easily
detached fromthe device body (1) and the medicine guiding unit (2) for
washing; 5 (1V) the nedicine guiding unif {2)_has the passage (2d) for
passing through the air blown out fromthe punp unit (3) and for passing

t he powdered nedi ci ne through the nedicine container chanber (5b) in the
devi ce body (1ppi&nd Eherbaﬁt@mls&mba@edﬁﬂﬁheobohhﬁlﬁ%él%h&% q4i dipged

unit (2) has a Kk Kk ur f. a dianeter smaller than the  inner
di aneter of thgqﬁédFéanegéora egﬁﬁ%ﬁn@SPanhéu SnPOYeSate grefive at

separating thethﬁdﬁémhél§t@ra@g @h@nﬁaon@Saheanﬁehhagﬁe&lQh@epﬁgatéﬁner
chanber (5b) fggm e e omsurface of .t he
medi ci ne U|d|ng uﬁ?@ﬁc@h@ §Ulaingvhgg?tF%%%%hgb§8fma cﬁ W&%PZFfeof a
di amet er 1 ar gef gﬁﬁﬁn?hﬁpnGﬁlPﬁé N@d¢0|n@p@mnbaemamlnbamherp@ﬁb)uh@t,

communi cati ng thereediel, Nghat @~ C t ine
cont ai ner chanberr(S 8 % gl§gqs %ﬁ &ig)ggﬁnﬁﬁﬁggg gPﬁgaﬁ88F0|ne
“cont ai ner chanBBFt(SB dythg Pﬁ@d&5§§a@édegdpefen péenmednngnpassagalnérthe

powder ed nedi cingtand eHecaied,bke P@fﬁgkbggsﬂ‘kﬁg gg??vB?%t EB%hthBUQQethe

nmedi ci ne-cont a 5b) o]
gui ding unit (EﬁggggB gﬁ?ea Rl e being interlocked to the rotary spray
met er i ng &hangeover Thevinedi¢ip snobagagchbmbbe|anGZEhelﬁeHﬁélﬁétt0”1

f 2 dj t th th
Tmdi o1 ne cont acancSLfiEE, GhBE HeCkBIHE Lnk ebrad g BHRERED) bV HeihBdRei ne
storage chanbeFeg5R) tpsdedinenpcheds wﬁthhehdenedEC|neh¢enmakaerlehanber
(5b) so that tpessediéi 8 §Qﬂb§h@?r tﬁea@%c&ﬁ?é b% %g ngﬂaé Réﬁﬁe
di ci ne

powder ed nedi cine féon1 g Gi he stora
guiding unit (25C+ediBg.tRg WﬁﬂP§1§5 SEPEQQPnFBﬁmbekeéndothhemedtanyespray

neterlndibhangeon9aldenlnnlt13hnuhebeb¥s§m9 ?Qbaﬁabsﬁhéaaévigﬁ)beﬁ t he

medi ci ne gui di ng unbh gégdi th g g inein - The

nedi ci ne contai ner ¢ %Eﬁ? gglﬁﬁﬁg PR&ETpHRE PéﬂsnédFEWﬁE dFﬁkallke

predet er mi ned BABLEED aBdcanpeleediike pbetmedlexﬁendmngaupﬁardhﬁﬂbﬁrtﬁéb)

and, then, the L u 2 Ss whi | er |l ocked
dIBRLEL RE ?Hk@i@ﬂ Phlich2hrb EQE§£§?i§)mogﬂgﬁeg§ ﬂﬁ

to 5 the rotar¥ $ a erlng thange- over devi

nedi ci ne cont aPRERI chahBBiD¢ 5BRe BpﬁélpggmeapassaQSO(ﬁdxmaddasptay port
(2h) aréOcom"rupeﬁatﬁﬁlté\ﬁ {rérem@aamyt Eﬁfouéﬂdtﬁﬁ gi‘ék 1§k9' g&@ gfu fLgg the
punp unit (3), owder ed .nedi ¢i ne” wel ef erm ned

amount i s spray@% ??%ﬁ1$ﬂe°8ﬁ?ﬁ9 Bbrtteonpe ?n@h@nrbbﬁr9°§9¥a§un§@©e|Qg
change- over dtheed(aE&llﬁhepadﬁlansaﬁdlﬂg dpéhé& ot ibs Qﬁﬁéﬁnéna“YE“t'O”

can be assenbl r S el ow. ., First ter (6) is
set in position @%é?ng ﬁg pusﬁgg § %1fﬁ€eoﬁ?ﬁ 1% ge ?%?om?ﬂéch%%|0|ne
cont ai ner chan®ét {B%)u$bFn%G nalded b@taounnhatheshnﬁetusedeabﬁgthe devi ce

body (1@5 The ﬁ@éimng PREL&ESPe | StHET bﬁ@{éﬁﬁ% ﬁ\%e "ond SHEP 58? 1‘?&1!{'3%0' ne

cont ai ner chaqg % %mthe tine of deV|ce
the 20 medicin %h PrhPURFRLB BT Eh?nEQV@%§e¢hm¢%éCh%G|an@tslbxage uni t
(5) at such a pmglmedmciMQtgui@ingxﬂﬂpte t he medi ci ne contai ner chanber

5b d th di i di it
(2) and havi ng 4 a et 40 14F BPeT 1k deaf 8ot id Gebiiticab sbmRa nor

chanber, and t#ee rdlsktlike gporbionenf ethefmédic hod t Guisind aceit 2eds of the
di d th b 8 t
The center of Giteker (omalfol thet BHE BRGHE iodetR S othRGREIf S e) ©

the center of the bottom surface
“anount of powdRYULIRTRIMRET sOf nthe diretce bedBo amd tﬂeehmedmcsmfmrage

chanber (5a) idquidEngayhie i)Qdé(liéa)edTﬁ?r%ot\%ﬁ @%ﬁé@%@lim tggtely

adhered and secured. to th q$V|g§ % e qgul unit
(2) through tH® %5&%9?]ﬂ5 ate nRABERHt ?er¥&&tE°$¥ﬁ#¢QnQN%rs®ray net eri ng
ghange gvgr ?Mmﬁéﬂﬁlﬁ@&lmm‘?lfﬁrﬁa/%@ét porﬁefe?farés 66 Ul & nd Ee

evi ce y sha a no C|rpu ar shape in
Cross segtl onlgatic?lh eq%gﬂgf %ng%u U e’f 2‘39‘?"%‘3?}? o{}g% { into
agreenent\MtfPQﬂki#Rﬁ\Qﬁdcﬂh@ua¢mﬂm&iﬂéﬂingrp¢§mx;pnckémyimqtsimplﬁe

rotary spray 6HIﬁKb(¥%ﬂ&Q%, éﬁa' f£e (13). It is desired that the shaft
(2k) and the ﬁg% circular hole (i% ‘%ave a hone base-1i ke pentagonal



5 shape .in cross section having two parallel sides for exclusively
determning their rotational positions, a side at right angles thereto and
two sides on the opposite sides. During the assenbling, the protuberance
(4a) of the closure (4) is inserted in one,end of an 10 arcuate hole (13d)
in the bottomsurface of the rotary spray netering change-over device (13).
Next, the punp unit (3) is connected and secured to the | ower part of the

d bod 1 d b
oty (1) s &5, ﬁncgﬁﬁlaé“h*GEF§§Y1%Q§O%°‘?%ﬁh§GC9?225% i SR

adm ni stering 8 QFEQGOPnPﬁe tAGeRLLEN reNsRe é§cﬁ|§bdfbeboweaa& the

mat eri al s constehternghkbeoBafbs ghs%hagp%ﬁseﬁbhlﬁﬁ %b@@ 11ke Q%ibhed
that the deV|c§ bggé % é n%d|0| ui di ng anit ?

met eri ng chang goied Flﬁ?l PGS Rdtea ?ngnﬁhﬁoﬁ?dééﬁéﬁ §9Pré9@

usual l'y dbtalnedambenn?dlagamed aithiothekicndsuet Qﬁhfvemédiehﬁ6t§@o§59€1the
group consi sti styrene,

styrene/acrylogg §8p§§59¥H8§5g8A§f%ga§P§lOnlggp EB%aSPéHéPStQﬁeﬁEe

pol yner (ABS), msd#ycaﬁbenaregehcghmbspaas pahnsaynede ppdveyelinhg pol yolefin -
copol ymer, to ﬁﬁaeglgahyl HEEChE. gﬁ%ypggﬁekgg”§3§a¥é""‘tEd Anong them

it is desired that t e gui di'ng D8pht ai ned by nol di ng
one or nore ponner@hgePQEFQE susfirckeodr bhp domki3tkagpoktion of the

acryl onito i |6/héaﬂéhﬁéeéﬁiﬂiﬁaeuBQEyEBﬁeQA§§)coRQé a??gﬁa&ﬁ gog@ﬁ@ﬂpaCt

pol ystyrene and ¥C|IC ? é fin copol éner in or tent
inti mte 35 adRBEFBRCHBEWERR Fﬁ@lﬁéaﬁcﬁ eraepdphgmhﬁrt the upuerhendeV|ce

bod{ (1). Aﬁ thewéf'bﬁsxtﬁ?ﬂsrefldnd ﬁbd&?ﬁﬁédgﬁidiﬂé HBQFChBS llmégéd

cont ai ner chanpgr nvention ere’can uita use

si eving mesh g? aangg%Fg%E SF%éPnd BEREANGRuRBR PR e§ii§eoP°EEFPPCF@s of

~ the nedicine af8@ tRAecexrei phbtat comhach wayhnohealinays bergaed) o€oBRei tuting

5 the pawler edcrgdigtngniihenntsefle! 8oe8Bhaxl Pl Foghe! sknﬁo Lhe nasal
pent'h

cavity, there is used a_sieving SIzé 0 lF?on10 5
to 38 um and, RBFEIPRePErtBeymedigine guidingnunist asnembught fntber having

a porous dlanElﬁtlmétéreﬁhBaé@ W tHMhanNgotRbR é@r?5€£96§b£ﬁﬁe&%8?§§ﬁég 25

um Wen used a t he Lcine,intgo the ajr-wa

menbr ane fl|te§9éﬁg$% Xé @F?E ongbﬁnWﬁan?lﬂﬁtaPa%@E%m?ﬁﬁnCQHEﬁFtThe

si evi ng nesh nhgtbeenaﬂheoboatomleurﬁace sfathéegsskl Eeke §8Qtlbﬁ genbr ane
filter be p y cot y gl ass
Fiber ofomy boe SeafetdePRuIaLlY (i B PheMolhoh SRhtate.of Phe
filter even i nf8diRpEn@osEOrEas Fhamhérbot©oguenam93e obrraetnmdter hrg
storage charbese (Gnb pddadbeanuenidtht (dd PLIIIGILIWEDELDNoLS 21 €l eren

for conpressing theﬁglr tg adm ni st ere i CI né sprayi ng or

inhalation). It is teSiPeY EHEE ﬁPlgéﬁgtuﬁ?Eo?%$oﬁ %$afhe°fléx¢b¥@uh%nber
or of the wal | sbéapéhen porpss sseattonf fornéexih! ehevigpeal patler 6 ehel €ast a

ol ot ne2h por fHce R 2?5#€¥%9'?anﬁﬁ[ég%a?if?éj59?%a3€8€32¥§3'ﬁgaggﬁne
contai ned i n thttkediepneheoshafhehotbaobethé Sh)osure benspy ayrd hasi ahal ed.
Thi s includes §H§f€a§§5a“H8ﬁ§ciPEu£QPl§hQHQp1# %éﬁég)sé§t§$ltu?§%é%Ut$d by

the flexible terial where t i s con
f1exi bl e mat er P3¢ %Rﬂ%ﬁtP%FboF??Bﬁoﬁeth%h@e?mﬁcQPQWﬁ¥thfnmmtbhehquenlce

body (1) and o$bée @@rth@nﬁeﬁi@eCeﬂsﬁb®§t€ﬂebﬁe&ﬂ@iﬁ@ngﬁi§¥h8|@nﬂ@ter'a'
As sygh a fé&%wg 5 @@ée ifiintheéglgfgnbgng tﬁg 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



- 24 plastic having elasticity such as pol yethyl ene or pol ypropyl ene, and a
natural or a synthetic rubber. The powdered nedicine used in the present
i'nvention can be constituted by, for exanple, a nmedicine and a 5 widely
known exci pi ent such as m |k sugar, starches,- celluloses or polyvinyl

pol ymer, or may be constituted by a nedicine alone. As required, further,
the powdered nedi cine may be suitably blended with known additives such as
stabilizers, afRabkibavisgothe heon+kercudansshape nkdi croestseteioseandor
the invention, tﬁ@eﬁsnsaﬂréﬁlafeﬂoﬁeME9€téa“gﬁe9ébge &v0°8 noROhELE-
exanpl es i ncl ude_non- pept i de/ prot el naceous drugs slich”as steroi
antl-lanannat%%59dP%@%a%?nﬁbnS%@E?oFHaFraﬁﬁ|Sﬁ¢thﬁﬂatoﬁy gitmpsy anal gesi cs

antl-lanannatpéﬁaéiﬂgSthé5r@€érfu§§ﬁég2???er§?%h§§9%€iﬁ?€é§a%??ﬁ?FerglC

suppr essants expectorants
agent s, %ausea§£9%pFE§s?H§s%é%n 3 taﬁtﬁthgﬁnnFEe€¢ﬁﬁ§ervtﬁan$ﬁ§lcé
hor nones, antlgﬁeapthﬁnts cﬁmtbéréhahﬁéuaévefypéfwééﬁl@Hedfﬂﬂ§1ng

|yt dat L t t heart
Far Lure tr cat  RGCUF 450, AORarbeRREnErbREnd: pas AP Lon oar ] ierbNangRe

agents, plateleperaaggnegatlon suppressi ng agents, anti - dlabetlcs

nmuscl e-r el axant s, d I e d Ll drugs There
can be 25 further use pep%g%e§%ro ewggégoég %Hgggésﬁgé é#bﬁﬁnnes
cytocai B9, vacthadydeasaveylindrigelepprtitpushavihgas bnrgesénemeaan genes.

AS the non- pephhged pepl ehascLays aFéhehnﬁ§Vlgae£esﬁ§ 108 HRglet NOPRLT one |
or two or nore kinds ru s selected”fromt ove ne t|one

group. Ampng tﬂEﬁ]m?%g?Q é%he%ﬁa%¥¥fEP&BFyeES%ﬂlbﬂeao¥e$MBrthﬁD@@t6¥ t hose

sel ected from peeigheup ﬁﬁnﬁhéttﬁﬂlﬁﬁrﬂaaie?§ﬂ@ﬂé@5§a@9n§93nlar e
anti-insomia ant i gralnes and anal gesi cs.

35 As the non- g ﬁ?ﬁ%fp%%f%?n%cﬁ%ﬁ@rﬁrﬁﬁgraFﬁg?ePEEB PR 3BADFR®I ed one or
two or Hdre kioydiondrhcapeportidprofeanamedlisdilamgsesetiecindsfaom the group

- 25 consisti i y or r al
ant|-|nflannatggwagféggﬁgggc%n %S%Qé ?P?égéetgégg %hl%%goﬁhg Rbg
tri anci nol one, CHéQHh@Fhh@bﬁefob@@énéﬂh&b@nbaseepenhb@hasand definesi aasone,

monet hasone, fbyea?rgbﬂe 1QUQ§S@Had€heréakbut@HB|chaﬂeesa$aﬁt8§9£atlon
anal gesi cs anti-in

gs such as acetoam nophepe
phenacetin, asp FrFﬁSlgnaﬁgég?Fﬁg Q&IBFFPE theeryl badsioRe, Pgﬁgéﬂﬁnlc acid,
fubfena?&: aci Haviihyf enbarge bdpanéeer atcbhefenangelsvdgcaéoieéaCaﬁad .
i ndonet haci-n opo e..antjdepressants such as
i pram ne. collp SYSCRAELLER BUELLBR SERCLARLE Pt ARRLEERSRRERS Ui
chl onogl i cat e, P@§uépne09hbh9hnpudanadlmepngneeepassagdrochtoordengly,

~anti-histamc @HS”béW&HEQdaﬁe&§c§h8h§999890??%39u tﬁbpﬁﬁéyghgﬁylng port

i sot hi pendyl, and | or o K am ne; anti agents s
anl exanox, azeP&s?PnenézﬁérE e @PEHFPasPnﬁnHSk§P6@Y¢ nenhausba- dippressi ng
drugs saﬁh as padansetron, granlsetron met ocl opram de, ci sapri de,

d i'done; 20 antji iad h as brotizol | ato
Vi Lo ns Such s oy SABCERARER P- AECBRGP B Ao heBAorOT REnReVeten A

. estradiol, estfbnmedptogbetéebaehahmd fesimosher deeicanbodpeapdashecs such

as tamox fen andqteantuca anhy- GAEDYC Nidla? SHENCAS,DLoByaRohel:cgieRgl ol

25 hyperten3|on dfosecs di pi ne: 'anxy atrves suc
di azepam anti EsV@N@VFésf§9@hth§ devisecbady and|fgemtthe neddeigeugs such

as ci metggdi ne @ﬂid&ﬁ@'ﬁhﬂtnel Q??réaﬁabbufémbﬁéétfPSdeHGSaéﬂiﬂlééerlng
dopam ne; anal r.enor phi ne; ronchodi |l ators

esl,cs s I.-ne 3
such as oxytrogFVﬁFﬁnagﬁfégreFan g@sW? RegrégﬁlﬁﬁndPﬁg§a§ﬁgﬁ &€~ mazi ndol ;
pl at el et coaggaegathed sopphessdmgnageeringuabviseberaprost and

car bacyclin; anti-d,aRetics,S ag_a sorbipil;.mu rel axant s
such as p|naberlun1§n§8b%g%ér$§gﬁ iﬁn%grgga g gPﬁegeBgsﬁ 58 gﬁﬁ Pgﬁ%
i mgran and al algtean; OﬁnuhandLSkhémhatpoutaonhoftthedmagicsnehgasdangar|t
and plaianin. ynit, 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



-2s As the peptide/protei naceous drugs, there can be exenplified hornones
and cytocai ns such as | utenising hornone-rel easi ng hornones, growh

hor mone-rel easing factors, somatostatin derivatives, vasopressins, 5
oxytocins, hirudin derivatives, enkephaling -adrenocorticotropic hornone
derivatives, bradikinin derivatives, carcitonins, insulins, glucagon
derivatives, growth hornones, gromﬂh hor none- reIeaS|ng hornnnes | ut eni si ng
hor nones, |nsu$tabglumenghéatmnmﬁngcafcthenmedi@;gengui@imge@nbept|des

t d t d.h
Dar at hyr of d noheeoESLIGLEPPEAECC REALEE! LY Cone PROALDNES ShIRIIER s e
hor none- reIeasShgbhbxhaﬁesandngheteotans spnéprietensngi changevkvens,

erythrop0|et|ndegigguégﬁyﬁg g9é9p¥ {Rrgbgnul ating factor, and m crophage
formation-stinmulating factor he peptlde/protenaceous drugs, those
sel ect ed X rom t he aBd¢erabatY ofR¥RYrBeperingbeharge-ovenndevio as nane
kinds. As the &ﬁéﬁaﬂés?réb@éef&?ﬂe@elﬁxéﬂé'?&t@@m“@@?@é@& g%e £palgh vacci ne,

di phtheria vacci anpus vacci ne_and uenza vaccl ne, scri bed bel ow
are the sizes @h lU@?bﬁ%% B?r?h%nc%ﬁs?h?uéﬁ%gﬁaﬁ%ém%¥e¥H%l?hv%ﬁ?|%@n The

medi ci ne stor agsrt:ﬂlar(ﬁélé\h:h@hal Senbet pteheablaéuﬁea@elefhéélea devi ce body
(1) of the inve as_poss e to off

£ has a ood
operability. ?8 B%%EF??% ?§mg$h%§ gﬁa HB?%?H?HE%a%? Y?@F?ﬁgt fantR (8)
on the Béttomberinsertedtime tiei arceatet gragee uthéréby,tsi xhmiofthée

obening of i hergeaLebnCo fotﬁgnaéaféinghagggi?g5gale“9n8f Fhendmibely

guiding unit ( size O connec
“of its connectFBﬁaYsmﬁéeé%ngh@h®®@$a?Vﬁ§ geviten wherabny ovhey t@$ay

metering changgrevebedentEesé 1§a>c£@9ataena£0énauw' Qﬂetgz?cﬁé’{? a[(

nmetering changg 35 over dev% g f%b é % anpunt e ned|C|ne
that is stored*N§hBOSHBLAR EPThblHiRy cFhe Pew @%rgéom%@l?hn?hbs limpted

admi ni stléri ng dnd;ceheﬁ the pﬁdﬁ@beﬁﬂndérigsldeﬂeédlﬂﬂ ﬂH@notﬁ@rkéﬂd of the

medi ci ne. V%en t he.powder e ine i dni ni st er ed
into the two nasalﬁgg %Sf?ﬁoa?ﬁﬁﬁésggﬁé9g hﬁ W% dcgquchﬁ ehth 5
ti me per one chimivedi. e four tinmes a day), then t he anobunt (wei ght) of

t he powder ed ned|0|@ﬁet9rg§a§éo £dob0r 1 %m?ﬁg%ega ?ﬁe Sépgfg?lge a?%%e&4 =

840 ng. If the powdered ne |C|n as a ensi
volune is 1.4 AY¥aYTREPRSf bhe Pevdenedgeedieinedin (i ehmsdaeaeedep@hame 25 mm

and a dlzwrretercﬁém&@rmnéOlgrawﬁéanfﬁomotﬂaﬁpaésé@@%f%ﬂé pbli@8redhere is
realized a snall adnlnlsterlnﬁﬁdevlc the nmedicine in a

rin
sufficient amURELEVRR BYER ARG %Felfuhg%PSnSBB?YFg g@) P2t vReh ¢ome
medi ci ne gui di hg unntacﬁ)wtﬂntaheeﬂoﬁaerbdrmealaﬁdetheNaﬁ@Byretuélt (4)

ko cons! der abi8BupFUE BB o1 BB L8l YAEn oLy 1o, R £ TR 001 AL CLy g REDE!

(5b) in the de BE“ st PeF nlne epen upon—t he
vol ume of the Bofderet h@ﬁpenneh@teuhenpeatthUﬂnﬂes(éabngsopeeﬁenbﬁdand

the 20 mgrber Piohlﬁﬁée9§ ROTLAL S £0h§0LAB°E20008 oYloRo | BRe PEYOEEEHY

nmedi ci ne that i 1V_‘Eual used has, an arent speclf gravity
to 3.0 and the® go &r B¥ARH; @Pfdethe E@EGeFﬁdaﬂeﬁhﬁhﬁ? bf ﬁﬁﬁu?953¥6d200 gy

each time, then, thehsedlcsueecaoniti ar8 thankedi¢bhe sUsiafevenadbarvol une

f about O, h L d h 5b
ganabguadjusteégg %$§5?g %%g?ﬁggew?ﬁgiy(%gﬁﬁkghngo g%%%ggéhéﬁ? Yg%tg6ag
of a dissimlatsvellowedByoasfuictthy dhélhenghe fyblimg) posithenpandruded
por ti on 330 (GaihQGQSHQhQSﬁHPQH? gssbgkgﬂdsﬁs BowhBeR ML ehgd! ci ne,

it is allowed to_ad] ust ICI is nmetered and
" picked up depeﬁﬁiﬁgnﬁpBﬁoa Ehﬁn@éothb@ﬁénﬁalﬂnéehb¢t9r6ﬂatﬁegbeﬂﬁéred

medi ci ne. Though th@ﬁethé B@t@@!‘ht sGrEacel bEi {:ﬁé'eﬂskﬂliiaé Bb2REoAf 085 the

rotruded port re can exenplified a conical a
gyllndrlcaF gg me gcgne gulglng unit, an angle (x) subgengedaby 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



It is desired that the punp unit (3) of the - 28 invention is capable of
blowi ng the air in such anountsthat the powdered nedicine contained in the
medi ci necont ai ner chanber (5b) is al nost all di scharged upondepressing the
punp unit (3) one or several times to ten3ines.The invention will be
described in further detail.According to the adm ni stering device of
theinvention, the nedicine in the nedicine storage chanber(5a) is contained

in th(e ;regi Ci nEorehémi nezapkmwdaﬁug (6h}bé J:Oémygé Ud D@t éheo fregh e | fee iy di ng
unit (2 ei nterloc e to the rot r nef er

change- over de\%%léaX 1153te5Jnxagt a%‘?ﬁto‘ﬁ%ge % l*ﬁéﬂ% het§ stlrs‘akpqo HETSE g

t he nedi ci ne gud dl8$Q degteé?) iThe I“mgba'ex sank reled | amng o yasazte) ire suoott ai ned
in the nmedici hggp Th uni t-dose i ci ne
can beeasily 2% correct%ﬂ.?% ed bgn ?Teﬁ? %ig}?? ?‘f%t’ﬁe’p V\%ngr di ci ne
of a nul5|-doaanahbmmttbamrﬁd(xnétﬁpnedlC|ne storage chanmber (5a) w thout
usi ng anypartlcular devi ce such as scraper _and w thout using any20neans for

preventing a changet?® fheKubhe? tBOBYLRASRE nbRddnedicine B ingd Hdthange

gr dEVIﬁtIOn |6ntﬁmeb@i&de@ﬁl%Uecme&t&nmﬁmde? émﬁhémEEthéﬂlﬂEWEﬁﬁ&gr
uringthe pre 0 a)_since the ¢ e unit is nounted on

t he25devi ce bo‘gé‘y%é P¥%’§ %%ﬁﬁpl@?ﬁ%ﬁ‘@wﬁ tu? c?%t%’g %thl‘ﬁu? rﬂrbgni%tl mat e

contact with tpe) rrmlalﬁengé%ﬁgﬁrsfaanbedééﬁéegnﬂonos n@sgEese weerks through

t he gap ﬁetmeen t hemedi ci ne gg@dlng unit (2) and the nedicine
st or agedRanber*¢8R§Chnke e bettoR neuptagerefl Heei d¢isk-bike PREBIRMange

i ts physical prOperThGSﬁai)@é ﬁevi@@dlmeth@rm@awfnémghfd SiPL€9Es chamber
(5a) has been hernetic seal ed; (b) the medicine QU|d|ng uni t &2) is

turned in ani ntRGhiReY ‘é@l‘ﬁ%?‘éda‘ét%@l%n(ﬁom@d iim y aangsows ifaes ¥idng3sa
slight cegree glgrgal stanse ag#g@é%@hsyéégg&? 98%@@%?»%{ aélsxggaég the

powder ed nedic and to preve achange er ed
medi ci ne; - 95 tw%)m%%b0h6¢egw2¢}nqowm@ﬁ |nThﬁePQM@QEm¢§®¢¢h%EHQ2e) of

the medigi ne gemebOPLYNELow) thhbu Hnﬂﬁétp the oRdicime Wh&r agige Chamber
a diameter |larger than

5a th the nedicine container,c
thal of the s REGIEFAS ToRtarne, ikn %erpeés%};neeﬂamwgelf HRATRREE T8 to be
reliably contaimjectedtby opeisatimrgctineapmep whitber (5b) (d) t he hol e

5¢c) formed in the t e o

|(nt2) agr eenent V\nth{gﬁ% ‘?ﬁéeﬁ %aﬁ%il?% %%enﬁ%%%&{]ﬁ %‘5 %%Cg)J(% %Teof
~ the nedicine gh@hengeuatratgwg mﬁete@qlhygtbammghdbhee@s&b—bxbssure is
appl i edzignt o tﬁgrgygh0|ne cont ai ner chanber (5b) fromthe punp (3) at the

time of filling the nedicine, and_the powdered nedicine is filled very 15
accurately; and (e)TFﬁehgh?f95%3%9$)uﬂwa¥ﬂefﬁ%@|Ehﬁe°©%¢H@%gl%hF$e(2) on

the side of thlSoﬂEdh%ﬂ?f&é@réﬂetl@éaﬂDQR 151@& dp§rt£'6ﬂxl n@ﬁldbyxﬁaln@@%@ (a)
relative to the bott ur f ace % % Cl ne U|d|ng uni t (

oot oul tabl B0t bR, BRELAS IS Thediolng AECTEHS, R emEt Portieete SR case
its fluidity whibde t b€ tbeli cperipggi df nghenpipé 2yhenehy eso s@rmhaipo@het—

nmedi ci n |s re I nt e e i r t hus
maki ng ?t poss#%?% %%ﬁﬁékghgn? %?n%?ﬁéggﬁgﬁng 5@88#ﬂ ﬁ er%d of g%0|ne
contained i n tPeWAeEPd Rediehbai her thaanedicine) St@ﬁagﬁe‘?l&@ﬁbﬁ siR¥Png

device of the tmae:aéaﬂemé dsﬁw@ﬁerlehaxhseﬂua@ﬂneftﬁé%géfaﬁusﬂnférbut es
to mnimzing tge size of Vi ce 0 passage (2d)

that is instal€f ﬂnﬁ?Bﬂg°YﬂE Ea?s?bfl%ﬂg ﬁ%ﬁlé&ﬂénbﬁtﬁ¥hﬁgunlt (2)
contri butes to m ni Hezepgréharding thei ght¢ of the aentpi shermedidenece as

resent Sonventooh B8 ReBEREI b otubREh Flee 1 Sho PERRRERE PR B O 1
surface of theckgrnbedrduvaingotheonperationrgé thanweobaryfsphayroeteyingray
metering changengnge-dG¥tC8elide Wheh tHE area38f 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



non-circular hole as a center, has the protuberance (4a)on the upper
surface of the closure unit (4} so as to beinserted in the arcuate hole
(13d), whereby when therotary spray netering change-over device (13) is
rotatedScausi ng the protuberance (4a) tq argive at an extreme endof the
hol e (13d), there is established the fillinglposition at where the hole
(2f) in the bottomsurfacel,(2e) of the nedicine guiding unit (2) is

super posed ont BOr#EEnCi nﬁscﬁb‘ratﬁ@rdébﬁﬁbéf t8b) aehtt hendexi ¢8 Redy10(1)

medi i ne and, BeLEEEE: O bRoURaREI ERBSt SRRt eReoBothBniChPr REBaGRS e |
medi ci ne storageahangea)onstheoegﬂe pfit ehegmeddedhevwcbhtblifepi prahBg)y .of t he
W ih the oxt er b PEpEEEEEy B8 LB Bk 8k 60T TR 2hEnpTar BTy fhE™ o
pneunatlébressdﬁethsoﬁppheedehmteStﬁeomeﬂpctne86anaadmeparbaabeat5p) from
the punp (3) aﬁ?e?@ﬂbbﬁ e B@Wd%Ee@hgegéghﬂeo?SEhelpglga'nta'n'ng a high

accuracy. \Wen't eZOR Uberance arrive he extreme end of the
arcuat ehol e (13d) oRPEhEedSpddrpedsryeaserethppshielpess ofictbei gink-

gui di ng uni t (ZlkespéQ'&ﬂ@‘ﬁt e@ kfet hearedhei ae&amha' aﬁ&tchaﬁEa&ch‘th ignd
the powdery ne becones ready to

ghC|ng g t hemedi ci ne cont ai nér chanb é
be25sprayed wi FRCafPeSkPesfeFRPESAPUbRENLS Eﬁ&V@Pﬁ@nﬁo hei 6ANSTAGERER at an
end of tle turoroéxphesiehacyuspiayyetnei HgaehQﬁth@Vﬁédd@!héegﬁialnét

where the nedi Iy e _other .end.is

spraylngp05|t|§%9% ﬁéglh ghgeg églegh BgdnBP§e§a§ Poﬁﬁéﬁéﬁeagoﬁﬁﬁhéze
preventing erranbbgblyppraciee. spraféngdpentermanng dhicheief at feapueeent

i nventi onas deggr d t b LG 0 W th
t he nedi ci ne gé?drﬁg nggg?fd 8@39hﬁ @ﬁ Foéggg éﬁl% égle%iﬁgng ?Sh a
hermetically seal ed §?a9€39#ﬁr?hepﬁﬁﬁﬁ§lﬁ§ §P6ﬁ§gér§h§ﬁ§@ﬁd59n the to

‘theher negt§ cal | yugeal gddet @tfethbow!et;Llﬁedbfa%isac%foeﬁerﬁb&x&hﬁepneumitI c
pressure anong medi ci,ne stor ump (3) and

the exterior o?u%ﬁéngdﬁpﬁ|St§P|ﬁggge$P8eP8VdFﬁgngﬁQ 6¢ PlPPlﬁEethe

nedi ci ne. |n thedaddnei sterige dbamberolstbeipredeat theemetooinbovever,

t he hol e (5c) 0 S a h n t ge
chanber (52, Taiciodpinth, WBGedobbelban thbletsf: pb " BoBE <5 a3  RRA”

t he botton1surPﬁ@énéﬁtﬁﬁénﬁeﬂpénhéOQU|d|ng unit at the tinme of filling the
medi ci neo enabl i ng naeepnw@awﬁears%géss&e Q?C@HE Haa&egﬂbagamalhae

nmedi ci ne storaa Ehanber i 85 ng i exterior o
adni ni steri ng HBYFcBTeTROLSRSr 85" & siad ?ePﬁFﬁeBS&ﬁﬂuﬁbeoﬁamﬁemﬁﬁeFéPhe can

l;e [nﬁt er edt Reter thégmbd:LEllge §uldinﬁsu§§ﬁl r éfldt h\ﬁ? ?Eeeaalgyeshagesubt egded
y the center e ent e e_hole rmed in
t he botton1sur?g%éﬂ§ gfgv%begegpgyngaau 8i ﬁiaﬁptaFZ? sﬁggiﬁu Prto®Bhe
angle (y) of tﬁesarcbadeahowe (13dp anglhesubtenygedpbyythet eanag and

change r de e 0 N SF 1 S ange ;
degreesq¥§ 180¥gg Féggégn nﬁo?g gge fie g?gBF phgsgﬁ% 89 tBL éﬁgg%ggzo

degr ees. Wi | eURA Wéﬂlé#ﬁeogﬁrd?nﬁaﬂﬂﬁt°€2frp@tEﬁé@lﬁéﬂmééhath@nilIllng

position and theeagdnriomt @r uegraeSItbl 90 aet;béast Betaaegeraamgewésama' &s.
t he vanes (Zl)agrOV|d d axi i,rection work

e
to stir the nedfBPfe® ffgmtﬁegﬁ€598|%8 é%o?ﬁaeeﬁﬁaEEQW Fgﬁ)V1FWPP%nBeS|red
that the surfacé @ecpmpilishdéngedi bigh gtidrbggueffic2enog bliethede of the
medi cin tora er n ron115
degreesg¥§ 45 %SdEBEHQ i (%§%5R2§38? 8 gkgﬁég% §¥§&P$£c§uggn§25b of the
medi ci ne gU|d|ﬁgtaﬁVtopsraﬁneﬁlpﬁetbeanhpogﬁtouerndeencng t’he nedi ci ne.
More pref er abl y, th@han luﬁ\p' %nll@ esr?egeeagtf baFLy g‘éﬁ‘s@?%ué@dg’ﬁ dsgreeS-

It is further S|reg ng i Ci ne
has angles (-, g?xé bep §eﬁéﬁg§°oPSfF8 8fipg Gég?éﬁscbémbérdéﬁﬁééénmnth
respect to thethet bpeh&wgf @@Qt(xaﬁ) o@f thaepﬁﬁSI Ghie q4i ebigleai Eo( ehefrom

angl os (03, y) APBEI o5 SigEner SPPaRPo8oHEg: ERE. PEME0oALG, basaopkpsne

adm ni stering dedlcelakedheq b&ewttba rdy betd thenmedediwet boatdiyemrg
agent that 1s bauabby Whedubh 24l did.ehagge.hy Lig gﬂghbggnsakx ekethe
powder ed nedi ci ne caused by °t y and o nai ntarn $pers

property of the nedicine when it is sprayed. The adnlnlsterlng deV|ce of
the present invention 10 may be di sposable. Though there is no particul ar
limtation on the portions to where the powdered nedicine can be

adm ni stered by using the adm ni stering device of the invention, the
medi ci ne can be adm nistered into body 15 cavities such as a nasal cavity
or the Iungs The present |nvent|on prOV|des a relatlvely |nexpen5|vely

. o o -,



20 powdered nedi ci ne by spraying or inhalation, which is an excellent
effect. The invention is adapted as an adm ni stering device containing, in
the container, nulti-dose anount of the' powdered nedicine which is
adm ni stered in a very small 25 anount in ach adm ni stering operation.
EXAMPLES The invention will now be described by way of exanples with
reference to the acconpanying drawings. It should, however, be noted that
the invention pewdarad megid@nki 4t Blowvheoatoodnklie HEwaopl ehibubhogthd is a
sect i onal viem?kégustrating the entire constitution of the nulti-dose
powder ed nedic 35 admi ni stering device according to the present

i nvention. The devi Egebbdyter) heb a cgbéadeﬁcpbrshapeowaa pbbarndddby

nol ding a CyC'bSrQhSB'BnC g@lﬁgﬁé £hB¢nge hgem?89¥1§é onta§§ rhgﬁhﬂgeg
medi ci ne st orage c amber an I nne |ane BoRana: havi g

medi ci ne Tont aFRepddnERbDE e(BE}UEﬁ afdtheemedioting. §0nﬂﬁanéraCUepbhrof 3 3

mm In the bottantﬁusfaageofthaesmaelstnehéteéeegsealbor£385€o§ &@re?éornﬁd
a medi ci ne cont ai (5¢) havin lanmeters o

and 2 nm respEEPF ﬁ? PBFFH%P of hgheof Al edpify ChargrfngaBfahbe- over

device (13) wadipbtaisadolythel dingea melwﬁaﬁ@éaeneo Eheell tahangerene
net eri ng changs

d di t
of 4 mm and haV|gégé 8 %§ﬁ1§8a%FéﬁgoggﬁﬁaﬁﬁﬁEr é??ﬁ@?eﬁgé 8aﬂﬂPF%?ne o
connectildh to the emosuoteotfinithe( ppwdadetiomelitcdawi admbadgtetrd Theonedi ci ne

guiding unit (2 mgagfo?éﬁggggtg¥ﬁgglghggag 8XC|IC ol efin copol yner and was

nmount ed on the device Edaits gliding unit (2) having the
shape of a di sk wit®&he E@ﬂﬂé#ﬂgugﬂaQGHGfualﬂlaaebbta@heQSbynmahdlagpohe of

a hei ght of 27 o] ed ¢t e e
%wé(m)|?ﬁ?%@?h“9$“%%%§?“%ﬁ“h§¥@@£%wby
EFa6P°Fﬁéep|ﬁ§

the center 20 BhetﬁE°H8I€°P§Pgt&HH PReacBA ¢28) hdgb-set to
be 115 desgr eesimpabe pouyespeadedaha hhéy@mﬂbeoiéflﬁfcbbel méyate hol e (5c)

formed in the botto ce of t he me ne _storage ,uni éﬁ gle
(26f the incl i neqtEFPata” eorrvEfe; Reeht: LanhouRLadeon28) hat1SH 98
degrees, and thbheadgiéceof theeppiwderédgnedécénd8smdégiedose(3) with respect
to the bOtt0”1§Hﬁ£ﬁ§§t@%§%goﬂe%§@e095e&ﬁ%hgﬁéangn4g Qﬁggsgabieylxgbélosure

respect to the bqttom sur e Lnner s
unit (4) shown2Pd FFngSrﬁé§165@afﬁ€da§?1ﬁéEE?ﬁElQHSGHpélVhép?PéHe t he

closure amit (éavheyinéndchehe ﬁ&éth&aaléyaHEttheftﬁeolﬁﬁﬁln whi ch an end
(2j) of the nmedicine guiding unit (2) was inserted. Next e devi ce body

(1) was equipped with a menbrane filter (6) nmade of a pol ypropyl ene haying
an openi ng si zBroéf5Dascangtionhos 8bhephepwiings (3) nade of pol yet hyl ene.

The medi ci ne storaggﬁﬁn'ﬁ Qg)a“@ g éhh§§ wﬁggflgggfqgigg éhg gﬁggg%osure

medi ci ne - 34 hav I anet er
unit (4) was |ﬁ§€i?é§elﬁuﬂﬁé-ééﬁﬁcédbédyséﬁylnghéeVQFgr9C§prdyngeterﬁng

change- @®r degnb8dihdhtWas Whenpedsentt PRVERLACRPdY (1) and, finally, the
spray port (2h) was .
Fig. 2 is a sectional view illustrating a medicine
storage unit (5) in a device body (1);
Fig. 3 is 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);



5 covered with a device cover (9) nade of polypropylene to conplete the
adm ni stering device of the invention (the whol e device having a hei ght of
about 85 mm and a di aneter of about 24 mrm). 10 [ Conparative Exanple |I] In
Exanpl e 1, the device body (1) and the medigcine guiding unit (2) were

obt ai ned by nolding the cyclic olefin copolynmer. In Conparative Exanple 1,
however, these two parts were obtained by nolding a pol ypropyl ene, 15 and
the others were theFbsqures abs thosecoiomxhnpler 1il Inet gaeinh@f a adev xdair e
powder (bul k d&?@é y 9-)0.50) of a hydroxypropyl cellulose (99.8% having a
particle size o &o 150 microns and magnesi um stearate (0.2% was

i ntroduced into theFhediTihe atoeagtonml tvidw)iliustesei?y Exmegieide and
Conpar ative B@é@é@iﬂerTmarﬁﬁéf‘rKSEFrﬁ){cﬂ?éﬁfé. cglapgfﬁ(%)%e“gew ce (13)
was reciprocally nmoved between the filling position and the'spfaying
position? and the pUk® wed Hep? csted of the Sbitsy ngbppsition to
consecutively sprayrihe nixigre podger11dberdOidd ¥ELHNnEHodde

~admi nistering device was neasured each tine to record the spraying anount
of unit-dose. HIEICERLyERL FLEiFERe EuHNS UNBE 62kt a very stable and

constant spraying arbgnt1dfid6a v igw (DM Fs@r2And Mmeyer €€, bsower m tted
Feci procal |y ILFEINS 4 BroOTeRicIie At ebipant VA barpl L, the
sprayi ngO0anount wasFig. 01 Irgig GV vi@w 824 1u st resel mg enadnt cthevalsoesomini f or m as
t hat of Exanpl t i e ggFg [,sierjhng, operation, however,
resi stance ms%%%%e?iﬁpfﬁgeggﬁ%i%l?%ca rrqiprﬁ%nt%?’the rotary spray
met eri ng changeoverFHevi ke 1933 . vigieniliistratsngmeanes dgyoave et 1ide

thirtieth adm&f stigs i G LPRT G+ P méHEr {194 A Waridl Bver ~depi
change-over devjce é}? %)lipaj%tggl npst rotat eé.1 urtYFeJF d%ﬁlecérneitﬁf}r Q%JO\AUer
t

was found bet weER"¢ SPPPARLEES S 10R Rfe\d (@Y bHRNT EeRiL t PREFARR i ne
gui dingl8nit (@)3bfFrefm4ihsmalincdiamétewp presumed that an error was ;5

occurring in the sizes of.the deyice body. (1) and in the, nedicine guiding
unit (2) of Corrparaﬁ'@é .Eaﬁ%l%{l%%arf‘ogf hee’l?ﬁﬁ’rf‘-‘%?% (fafe PRI Ling sed
for the nol di EBgafgbephnet tlveCénpapieivéd HXampléopadnd i ¥Elkstrdptes 23 t he

devi ce body i i t i S f le 1
and in the sgﬁéeh%g, %eﬁg%lp%(n@%lse@ﬁ%u n%ﬁ%ﬁ%’?o\?ﬁ%‘g&ﬁé&% e (5¢c) in
t he bottom sur®hcelmgs 1o imiecthenstaidge unit (5). One gramof a mxture

powder 29 (bulk densidy r60i50d @fagriwdsOxaBsOPMhesCd] UhREE éSRpBBIndavi ng
a particle si ZfsiéOf 49 ino 150 glcrons sanme_as those of the gbove Conpar ati ve
Exanpl e 1 and PEPRET uh St ERCRBPREABINE \EXANR§ oty i it HUsHEAHRRII 2 ne
storage units ¢3ngé imeske EXAnpibud wers Gonflees aiumeeFxefipt tmés @O The
rotary spray rrﬁ L& 0o hange-over device (13) was reciprocally noved

bet ween the fi ng position and the spraying position, and the punp was
depressed at the spraying position to consecutively spray the m xture

powder . 2%he t ob@dt Web@d£OF EALr PONY b L LRI ARVl Efo@s 25 nmeasured each
time to record the s ragé‘gg%ﬁégunt of ,unitdose. . The results were as shown

in Table 1 and in FF 18ed3F 108 R tidree) AMERISERERTe 1
of fered a ver ydetide _e(laélrled tﬁdﬂﬁt@iﬁtosﬂémﬁﬁﬂeﬁwmo %%%ﬁimsfﬁ/iﬁ%z 2%
in average, an ermt e rotary spray neterin change- over device
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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;
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(4) and the medicine storage unit (5), the closure unit

(4) having a hole (11) at the center thereof for
communicating the medicine guiding unit (2) with said
15 body (1), and the interior of a medicine storage chamber
(5a) is hermetically sealed with the closure unit (4),
medicine storage unit (5) and said medicine guiding unit
(2);
(II) the medicine storage unit (5) has the medicine
20 storage chamber (5a) capable of storing the powdered
medicine in an amount 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
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chamber (5a) and the medicine container chamber (5b) from
each other; .

15 (V) the bottom surface (2e) of the medicine guiding
unit (2) has, in a portion thereof, a hole (2£) of a
diameter larger than that of the medicine container
chamber (5b) for communicating the medicine storage
chamber (5a) with said medicine container chamber (5b),

20 and a pipe (2g) for communicating the medicine container
chamber (5b) with the passage (2d) for permitting passage
of the powdered medicine and the air blown out from the

~pump unit (3) through the medicine-container chamber (5b)
of the body; and

25 (VI) the medicine guiding unit (2) is rotated while
being interlocked to the rotary spray metering change-
over device (13) to bring the hole (2f) in the bottom
surface (2e) of the medicine guiding unit (2) into
agreement with the medicine container chamber (5b) of in

30 the device body (1), the medicine storage chamber (5a) is
communicated with the medicine container chamber (5b) so
that the medicine container chamber (5b) is filled with
the powdered medicine from the medicine storage chamber
(5a), and the medicine guiding unit. (2) is rotated while

35 . being interlocked to the rotary spray metering change-
over device (13) whereby the bottom surface (2e) of the
medicine guiding unit (2) sweeps the powdered medicine in
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the medicine container chamber (5b) so that the powdered
medicine, in a predetermined amount, is contained in the
medicine container chamber (5b) and, then, the medicine
guiding unit (2) is rotated while being interlocked to
the rotary spray metering change-over device (13),
whereby the medicine container chamber (5b), pipe (2g),
passage (2d) and spray port (2h) are communicated with
one another, and the air is blown out from the pump unit
(3), and the powdered medicine weighed into a
predetermined amount is sprayed from the spray port (2h)
of the rotary spray metering change-over device (13).

- The administering device of the present invention
can be assembled in a manner as described below. |

First, the filter (6) is set in position by being

pushed from the outer side into the medicine container
chamber (5b) formed in the bottom on the outer side of
the device body (1). The setting position is defined by
forming a step in the medicine container chamber (5b) at
the time of molding the device body (1). Then, the
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
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
the medicine storage chamber (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 (il) at the center. Next, the rotary

spray metering change-over device (13) having a spray
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
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v.o Mv MW Mon-circular hole (13c) have a home base-like pentagonal
5 shape in cross section having two parallel sides for
exclusively determining their rotational positions, a
side at right angles thereto and two sides on the
opposite sides. During the assembling, the protuberance
(4a) of the closure (4) is inserted in one end of an
10 - arcuate hole (13d) in the bottom surface of the rotary
spray metering change-over device (13). Next, the pump
unit (3) is connected and secured to the lower part of
the device body (1) and, finally, the body cover is
connected to the device body (1) so as to cover the spray
15 port (2h) to thereby complete the administering device of
the invention.
Next, described below are the materials constltutlng
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
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container chamber (5b) of the invention, there can be
suitably used a sieving mesh or a membrane filter
depending upon the size of particles of the medicine and
the excipient (which may not always be used) constituting
5 the powdered medicine. When used for spraying the
medicine into the nasal cavity, there is used a sieving

mesh having a size of opening of from 0.5 to 38 um and,
more preferably, from 1 to 25 um, or a membrane filter
having a porous diameter of from 5 to 75 um, and more

10 preferably, from 5 to 25 um. When used for spraying the
medicine into the air-ways, there is used a membrane
filter having a size of opening of not larger than 1 um.
The sieving mesh may be made of a nylon or a stainless
steel, and the membrane filter may be made of a

15 polyethylene, polypropylene, cotton, rayon, glass fiber
or may be a sintered filter.

It is also allowable to attach the fllter even into
the hole (5c) in the bottom surface of the medlclne
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
pump is made of a flexible material. Here, at least a

25 portion is made of a flexibie material means that upon
pushing and relaxing a portion made of the flexible
material, the powdered medicine contained in the medicine
container chamber (Sb) 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 portions are constituted by the non-flexible
material. ‘

35 As such a flexible material, there can be used a
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The powdered medicine used in the present invention

can be constituted by, for example, a medicine and a

5 widely known excipient such as milk sugar, starches,
celluloses or polyvinyl polymer, or may be constituted by
a medicine alone. As required, further, the powdered
medicine may be suitably blended with known additives
such as stabilizers, antioxidants or the like.

10 As the medicine to be used for the invention, there
can be used a wide range of medicines. Concrete examples
include non-peptide/proteinaceous drugs such as steroidal
anti-inflammatory drugs or non-steroidal anti-
inflammatory drugs, analgesics anti-inflammatory drugs,

15 antimuscarinics, antidepressahts, cough suppressants

' expectorants mucolytics, anti-histamic agents, anti-
allergic agents, nausea-suppressing agents, anti-insomnia
drugs, vitamins, sex hormones, anti-neoplastics, anti-
arrhythmias, hypertension drugs, anxyiolytic sedatives,

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

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

As the non—peptide/proteinaceoﬁs 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 analgesics.

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
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tegafur; anti-arrhythmias such as propranolol, atenolol;
25 hypertension drugs such as nicaldipine; anxyiolytic
sedatives such as diazepam; anti-psychotics sﬁch 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; and
anti-rheumatoid arthritis drugs such as actarit and
- platonin.



k WNUk Wtr~a Uro A - 39 It is thus |learned that the hole (5c) in
the bottom surface of the nedicine storage unit (5) plays an inportant role
for achieving the uniformty in the spraying anmount naintaining
reproduceability. 5 [Exanples 2 to 4 and Ggnparative Exanple 3] In Exanples
2 to 4, the adm nistering devices were produced in the same nmanner as in
Exanple 1 but formng the device body (1) and the nedicine guiding unit (2)
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nedi ci ne 35 spredeaginperfomonese, preladtidablleyrbid stimulating
hormone-releasing hormones, angiotensins, interferons,
interleukins, erythropoietin, granulocyte colony
15 stimulating factor, and microphage formation-stimulating
factor. As the peptide/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, diphtherié 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
protuberanqe (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
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1115354016. 92. 817. 414. 7Ex. 6Fi . 1145354016. 82. 517. 515. 0Conp. Ex. 4Fi .
130354015. 88. 717. 511. 3Conp. Ex. 5~Fig: 11,%50 ~35 ~40 ~14 97 518 010 3 CV*
Fluctuation coefficient = standard devi ation/ave. value 5 [Exanples 7 to 9
and Conparative Exanples 6 to 8 The adm nistering devices of Exanples 7 to

ani e i nt 8l pa e e S At 30 oy pae e ‘@ﬁadrfﬁ?%%ef?% fiovi ces
whi | taining t rees e

ofI an{nraumn E;<aI tr}%)e %g%flcgf (% wé’?r]'éerhea%‘?ﬁ RKIRR 1€ hethe anount s
sprayed I n onepcnwdmreﬂ rmﬁﬂicmnaé eis rngactﬁ@raadmnfjhmt 4 e;mrimgr‘]d et 15¢ Z48yo E (2h)
di stributions Ci ne spraye ro e y por

b;/su;: n; al asﬁe)gr édi]fcf i onqb"é? ?tfﬂees § A% ra}rbuﬁrﬁg *rre%éui?ﬁbé) each

i nstrumeft to W per l®esegammxs (toher efbumsising)s o dey }t) ctieerl) agid er s of
not smal | er thgp, 300 @ ' {etﬂéasﬁgvr)c?efl@é %neaCf s S 4 rbe-rgsgtls%aa?’%n%ﬁ‘ 0

Conpar ati ve Exanpl es e sprayl ng anounts Wer e de
Conpar ati ve Ex@ffplweeks th’F‘ee degames np pr ohet ti4 of &4fk mae ti TS eshenas

oA o e MR Lt tngd & I EUGIGDUEIEYE LV 00
on
ggf?g?haﬁgeam%éﬁhée f¥‘1>& J) Therefore, if the device body (1) has

10 a depth of 25 mm and a diameter of 16 mm to maintain a
volume of about 5 ml, then, there is realized a small
administering device capable of storing the medicine in a
sufficient amount even by taking the junction portion
(10) between the medicine guiding unit (2) contained

15 therein and the closure unit (4) into consideration.

Further, the volume of the medicine container
chamber (5b) in the device body (1) can be suitably
determined depending upon the volume of the powdered
medicine used in each administering operation and the

20 number of times of administering operation. When the

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

25 a volume of about 2 to 2000 mm°.

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

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

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

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



- 41 Table 3 Corresponding figureAngle a ()Angle (3 ()Angle y ()Ave.
sprayi ng anount (ng)Segnents |arger than 300 (.tm (% Ex. 1F . .

i 1 30354016. 75. OEx. 7Fig. 11306060l 6. 87: OEx. 8Fi . 11302020' 16a64. 7Ex. 9Fi g.
1130707016. 86. 8Com . Ex. 6F . 123090_ 9033 Q7. 3Conp. Ex. 7Fig.
1130757516a813. 2Conp. Ex. 8Fig. 1130151513.57.8 [Exanples 10 to 13]
Controlling the unit-dose spraying anmount by formng 5 dents and

pr ot uber ances imvemelémli@rc&ﬁéblé\éfhbﬁéwfn@aﬂh@gaﬁrvﬂhUQ@C@?aﬁb@?@@?hcn?
on the front S nvex surface),an av surface (w thou

a recess or {g%?u a%%%§ % g?+?%%§ %P%E%}%ﬁd aYof F1818®670 cnB
on the front s¢dmtaﬁn¢nomwambsnrf&bp)landlmaytnglh &ﬁ&dmsﬁgédouﬁﬁﬁ35 cnB 03
the back surfag e r ) e h d on_ their ont s ces an
back surfaces %pﬁﬁggfﬁ% tﬁg nd?t?¥§£ a§%§n?§t%$Y%ﬁaﬁ é%%%% ? '

i nventi oR haV|¢&ﬂ%§ned|C|ne cont ai ner chanber (5b) of a volune of 0.314

cnB, 15 and the powsies edygBh £hilay SP1 e el £P1DOY YASEEPPAUEgLa AL 1S,

when the front surface of the filter aced I cl ne.contal ner chanber

(5b) (Exanpl e 10), %%OW%t%ft%ea%wwh@rt@m@@mecﬂhﬁnﬁw was 0.0314
- 0.00335 = 0. 02POht Lo, Sheihédiyinahen the Megkc shé f HCEr Ofe t M8amber

(5a) is contained in the medicine container chamber (5b)
10 by turning the medicine guiding unit (2) being
interlocked to the rotary spray metering change-over
device (13), and the unit-dose of medicine is swept by
" turning the medicine guiding unit (2) in the reverse
direction so as to be contained in the medicine container
15 chamber (5b). Thus, the unit-dose of medicine can be
easily and correctly picked up and metered from the
powdered medicine of a multi~dose amount stored in the
medicine storage chamber (5a) without using any
particular device such as scraper and without using any
20 means for preventing a change in the density by passing
the air to cope with a change or deviation in the bulk
density of the powdered medicine that may occur during
the preservation. Here;
(a) since the closure unit (4) is mounted on the
25 device body (1), the medicine guiding unit (2) is brought
| into intimate contact with the medicine storage chamber
(5a) and no medicine leaks through the gap between the
medicine guiding unit (2) and the medicine storage
chamber (5a) and, besides, the powdered medicine does not

30 ~change its physical properties because the interior of
the medicine storage chamber (5a) has been hermetically
sealed;

(b) the medicine guiding unit (2) is turned in an
intimately adhered state mentioned in (a) above involving
35 a slight degree of resistance to impart a suitable degree
of vibration to the powdered medicine and to prevent a
change in the density of the powdered medicine;



20 filter A faced the nedicine container chanber (5b) (Exanple 11), the

vol une of the container was 0.03l4 cnB8, when the surface of the filter B
faced the nedicine contai ner chanber (5b) (exanple 12), the volunme of the
cont ai ner chanber was 0..02470 cnB, and wheygthe back 25 surface of the
filter B faced the nedicine container chanber (5b)(Exanple 13), the volune
of the container chanber was 0.03475 cnB. In these cases, the nedicine
storage chanbers meKe)eathefhbﬂed(ﬂfbhfﬁ&ﬂedginfthbebpawdmredrﬁadéckné) The

- 42 powdered [ p i N F.6. ;The avera e._sp
amount & and. OV wane REAIRInEPERYATAY b1 Tl pRe BEREEE 0l EBE g aount s
and CV% dependMfgigpsr Stesage ghambest (banawded dhet hedficliner cbbraifialrl e 4

dons! 1yp.4560. Ai1A 4030 410 5555, A4S GhopaPEJeL than that of the

densutyof%7oo BS§GCGOGOCQBSélBQSOCBBBEﬁr (5b), enabling the medicine to

1013. 3812. 6012588 45 504 340 %
1115. 1214, 7215b§g§§lgg%§ 4§%gt§g§e%1§% ggé? %g;%léédg %géi g%ﬁgéamber

129769. 8210. 44§8°2610. 708. 160. 85%. 439%2. 199%3. 129%2. 53%.. 83%EX.
13- 16. 7416. 2616. 921@d7018h30m5142@581%i08&%ﬁ 417203648+ 841 sQ2¥ace- 043

CLAIMS 1. A t d

reans o del FLG AOREANEi RECERGPaBBs | RdnbBRSpodPehapabrEnsh aldting o
nul ti-ddde anpthe pippomﬂgnedpanddcnnethe beditomnsucdatai N2t ) UBEL theb)

provi ded undermgggcgggtggaa aﬁgl é§§|dwgggeg?n%Ogggmggyeggﬁggsgl§5a) and

is capable of contalnin anoun
medi ci ne gui di RE®ERRES( 2§ éBEébP@ éﬂtﬁDVhﬁgdenﬂeeﬁ GOﬁtBhnag pbsimbeon and

an adm ni steri pgbpogirbmORhEhbhfipr i gkn n taget £ h ottom
surface of salg gzdlc b ?ggnb th t&ﬁ@ g@ mﬁtﬁgng ﬁneed to the

filling positiBR%* EéﬂgesagglHggeaPﬁﬁﬁéeéoﬁﬁéﬂﬁéPeuh?tfegﬁ?dtﬁe§¥ opened to
sai d nediki ne atouageethanhad (5a) through opening neans (2f) and, when

roved o, (he, admnl 51! URGPRALFARD. (BR45Sh SR pIsdbebac SO o et A
causes said nef?¢i a8 tbntanderOﬁnthe(ﬁb¢1CanestowagaichamHeMAKbaphes
wth & hole (SEPCEERERbnHnangaR: b SERraEaVer BarhenbarLPRosbr5PaS0 25
chamber (5a) anuemanStaalﬂeaednﬁenguﬂaudgngnmalRz@Z%obﬁhpaﬁe slethbhki ng
p03|t|onand tgggggg‘g%S%gg 918835£&°Hot?83 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 whole, so
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



a punp unit (3) capable of blowing the air into said nmedicine container
unit (5b) through a filter 30 (6a) provided in the bottom of said nedicine
container unit (5b); wherein said nedicine guiding unit (2), at the filling
posi tion, enables said nedicine containes 3ynit (5b) to be filled with the
powder ed nedicine fromsaid 35 nedicine storage chanber (5a) through said
openi ng neans and, at this nonent, said hole (5c) is |located at a position
where sai d pumpmr¢ir¢d)arshobemasi gatenter| hhas-tHd piétib@far&e 3(48)t he
exterior thro ) L0 di ng,_un 2),

at. the adnlnﬂ%?é?ﬁ%dugggf éggfag%r%¥?gg?heig%agg § ﬁgdgg}niolis {éﬁ’d]g

medi ci ne conta}Wﬁ?rtﬁﬂtl@5b§3t®r@@atﬂjh@led(b&d)ofwheEeUpvwhentb@ether Wit h
the air througheaig %P@y(ﬁg‘cegﬂﬂ%v‘?ﬂéﬁgél%éPgdéé%ge pi8) (BE)rutlboy!

joining it to said, openi ng nmeans wder e

“admi ni st 8ri ng TRNFER aEB%rHF%B“?%r%m%?n{ia) @r@¥ﬁl§9|@tn%@|%Xhéem@o¢a@e

chanber (5a) apfl €igédhoRdi (3131@)?Oﬂﬁélté‘eisuébéaﬁﬁb%hé&etﬁyf’?f‘lix’i‘éegrm'y
t oget her by u5|%%%a resi i he devi ce A powder ed

medi ci ne- mul t i RYdLR %ﬁn?glg?%¥?nbh%e@?£% g%%brﬂ?nbh?ob%FE9M1$ur§h%¢e|n sai d
neﬁlc:nﬁ gw<ﬂ(ﬁp)nwf t%é m@@i@ﬂ@% ?ui@ﬁ? h 5K- t2¥61@0§ﬁp@ﬁp@§6dao% :

ol e-1ike portj i ng_upward from are
Pnt egral | ypm)l%}g rﬁé%g]h%?gﬁg %elfe%???“bgﬁl kjgkabe‘ﬁfnb ‘gﬁ‘él‘(% O¢¥ so
formed a9 to péhbteaalelmgtthalrhgdidnxmelgdmomhemieskeharklsepowlbpntoalad sai d

29, 2d 2 f
pi pe (29 ) f§lP@@”ﬁ9tﬁtthés%8@§éf€g h?%i@fnéo¥ﬁé Sﬁé&g%g%é g%%S ?ﬁ?he

di sk-1i ke portion and I s opene er end in't
pol e-1i ke porthdke 65¢ch poweae deokeem cswetace tof dbke mﬁ@#@;@ee$t@gaGQV|ce

according to chmien Bs)mgrswu 1B digeyi 6 @&Qélnél‘)utﬁ PRETbYpef (8g) of
cylindrical E edi c| ne U|d|ng un|t (2)

f
has a dlaneterqgﬁﬁT?%+cfﬂ3ng?h l?%h%?lﬁléﬁé{eF %fl?h%rﬁ%ﬁl%fnﬁh%tﬂﬁ%@e
chanber 165a) of3 pais cewneeidateyd mthneneﬂtern@rwfdtm unit (2) is

o1 oned 10 | OB RELVPER Lhalu L oo gOStLL oD a0dedbee S AR EL LN

position over a predeterm ned an range
mul ti-dose adrP¥eS$erengs depptie CE@tQII h!getrmedimm Icomb@iren chambervi ce

body (1) has a(%psf'f&nuﬂhé 5@%1?3 ¥ t éH; n&éggereolfé@ rheéééine%gd

cl osure unit has shaft center
t hrough the pofJelJr?@em%?waw %awgw@nmcngm dWhen ukhe (2) and sai d

ned|C|nQOStorqg@otubeﬁénc§h§£@£6eé5§& tﬁeséﬁiﬁﬂh&ﬁéﬂdséfdtﬁ@e?f%géﬂée uni t,
uni

Souder od med) JTHe b 311 (O cERH PRI LFE rBEe® ebie bR of 29 heof ke ai m 5.
wherein said bmednmlser@axélnﬁeant (hp iis skonnéetedrto otheofmeaicinedi cine
0L nad Chann 7 ERTEer CNSRELECLa | hAR BB OMAN 68 Elygald FRE 1
gui ding unit (PgdigEne contalner 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



10 limted by a contact portion (10) fornmed on said polelike portion so as
to cone into contact with the inner surface of the closure unit (4), and
the bottom surface (2e) of the disk-1ike portion of said nedicine guiding
unit (2) is brought into intinmate contaect 3w th the bottom 15 surface of
sai d nedi ci ne storage chanber (5a). 7. A powdered nedicine nulti-dose

adm ni stering device according to claim®6, wherein said nedicine guiding
unit (2) has LRHBPET (£53) of thechPvmpl 63) sanpethe exberisrcofobhéornmed in

t he upper parta@hisaseet VRS HOV: r{y {10) ,of : POl i Lon so
as to be fitted to the sha aﬁgfégo??sg?gngfﬁgu?g E%?¥l€§)?hghﬁg%£§£%ééhaft
(2k) of a non-circufBrtReapeminletesingcdevine s of nebei Breaentpper part

thereof, the nbevenopeh At BOwévER) t HRe ONGEE F's_élf: of faﬁmQ&Viﬁetﬁﬁ BBYEoh he-
ween the filling position and the

b ° Loor v
ggn; ﬁ: Qte é??lngl%‘g’éf??%g‘!’%i é&% ‘P%‘{’hﬂvn%p%?r%? e?‘i?wgbeﬁahaé) ovaprd gb¥i ce (13)
mhich_haslaluhmmmgpulBmthoé@ré?ﬁehtt?ﬁf%fthélpﬂpéhF2§D86$eﬁ8&éi@féﬁe_ 20
non-ci rcul ar n s e pole, portion,of sajd nedicine
guiding unit ( ,€%$dF§%?§§%e§fcfﬁ€ @%?ﬂ?%ﬁgu%?%giﬁ? WBvbsabethRehiffe
filling positieh. fahiindethenhedicine ngepaislingnthei pyeumbeit opkesistipet he

tati | ty ; = ! (13 d
reci cing ¢ O gPolls, SRLERI RS Ehe CRAEEO 0P a0t SRHREE ey i

the shaf® (2k)(IRki nguPRe( hbnd3kdrexterienapt the cadminieterbng adevite.

non-circul ar hrherédisee, f it pLedéberRiied hansust NOFRLRESRedic i€ chih KBe
pent agonal sh%ﬁgeég%gross section. 9. A powdered nedici ne nuftl-dose

adm ni stering according to claim7, wherein said rotary spray
hrret ering fhange- oveRefievr trg (48)Figc! we*lsst ai§Y@é@ﬂf%§g£hﬁt PER& I @ﬁlgiél?:?)
1aving a | arge c ndrica rtion vin snma
di anet er, thal(giggﬁ%féegggn g?%#|€£?%@5t%€rt%%iﬂépﬁ z%gﬁn?nghgh%uter
peri phedy of t¢RNesT | pfirtkal hpbet {2hH) hbormed aih atlhe bothehesufdacs @2eptary
operation portdengh i g | ¢ i gal t] ofs 1 | . Rl
defines a powder ed E;ﬁi%?ﬁtzza%€§§%£§é%ﬂp§ogﬁgﬂ % eQ%?%?nﬁéstgggggéfé
non-circul ar hOYb QA 3therdreedte el bh3Q) piRtihn, reverieSPFRE a spray
pgrjc i'nt an endné%lﬁirpd;led&lea)ﬁge-d@erﬁd@@jlwl@rgg SRS De ﬁy‘bgl 180Sgnd is
adm ni stering : e acegording to.claim?7, ein said rotary spray
netering chandé?dgégéﬁg%i§g fﬁéﬁ ?é ?%ﬁ?ﬁﬁﬁttpﬁggée?%%ﬁ%%?ea? OH%%EEd
'degice @dyl('Hyeﬁ#mbthd ﬁEQmCQWedqytdémgtmnizo(&&gréés.A\wbﬂﬂ@rﬁﬂ;
medi ci ne mul tig : Al i.ng. 20 Vj j o] aj erein a
central hole 6&4 ?€§ﬁ€g§ﬁ%§£§§ ?%%?c%%fe#gf% %ggggpg%ﬁ1gﬁ%fgg%f%%%) of the
di sk-1i ke por tP@#oioR aa20d nele cadreinis veningrpos{ion amitt hipr thebazbevee (8)
is formed at tigngendbLranyléde t r } i gi Prage
chanber (5a) to v%é:k asaZQ éaé,gs %?% fgfl%?éjf{fﬁg?t%}?ﬁgag%ﬁag ﬂ%@%{lﬁ? ?n
order to stabi¥?ze thetherd¥h 1ZeF b PR WRF het@us b Agtimi meddging oin o
RﬁmdereQSnpgic&me mmdiéiﬂ@s@t@ﬂ@@@iéﬁambéﬂ d@ajge accozgi?ghto cl ai m 4,

erein said rotary,spray.oet ng. C e-over_devigce as_an, arcuate
groove 30 (13d) for%%digndggﬁg%%bgyag3€$%c%p5£a%%jbfﬁyl? dFRe AreFET 179N
(13a) of the |g4iRding ampitr(2) tén sthel sideiofutle medic{d8c3tasagecenter,
said closure ' 4 of uber ance, (4a) formed on th er_surface
t hereof so as oé%%e%n %%%edg% n&ga?rcligai;? c{éﬂ egﬁ?léo@erfli‘:’ﬁ)ogSP?%Br%%y to
limt the rotadégread sai4ls rmdgnémi?)m&mmmt ﬁ@)tl@é'd%@{t&?i dguf@é@éyM )
spray ering nge- r V] C erein; wen_sai r ot uber ance, (4a
is - ”39 I chﬁ;ﬁ (gf %genr\\dg %‘jflrgéi %’haqlc’h%t%n’g? ogg)a %ﬁ%’ﬂ)?ﬁ? h%tanépomt
o 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 (§, 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



position for filling the powlered nedicine is limted and, when said
protuberance (4a) is located at the other end, the position for

adm ni stering the powdered nedicine 5 is limted. 13. A powdered nedicine
mul ti-dose adm ni stering device according 3» <laim4, wherein an angle (x)
subt ended by the center of said opening nmeans (2f) and the center of the
opening of said pipe (2g) on the bottom 10 surface of the disk-1ike portion
of said nediciﬁEaQGPBFﬁg 8ﬁ|§l€?FrS#§geqb&Imﬁdlconels Moirghpirg femabllLgr,

han, I d h
(130) in the uohey *HEPECER: TY (P8 Fla Pandl 6F il (5 9Careenere b ©

di ameter from tlhgréBscenter of said non-circular hole (13c) of said rotary
spray neteri-ng chan o] ice dis from60 degrees to
180 degrees. 14. A %gﬁdégéégiéaefﬁ% ﬁ%VfFed8§e &nﬂﬁV§P§ﬂPHgmé¥vP6e

accordi nd to cEakmighedhwithnat deydngk abieke EﬁamoﬁblQBu@tl@audeHEdbCIne

i i1 H ey i
et 1 ned upver 8 Frortt RE-pari SRty & BaKa BRELEdnPEy HE RRVARGPE () in a
range of from 8 é@gﬁ@egaﬂéedSbﬁe@h@ebumndhtyeapdctotmauhaahutton1surface
(2e) of the di a&sbekslaerbkeaerw 53 tﬁep%ggegqen@%ﬁ' ¢ 7y %%99% tvi ded

adm ni stering devicg accqrdih n-said
in the nedicine gui dPfig? ﬂ?PlgEFrP§glﬁéVFﬁédOﬁp%hﬁdP§?8§HGIe@ventloy) ina
range ofl(from @8ydegr é¢spbsaBledegrees with respect to the bottom surface

2 f 30 d d t owq d
gule?dose Zghlnrgtgﬁbﬁghggbglngéggthgﬁ%tﬁsuéﬁﬁlﬁFTl%%EéPgFﬁhgggg openi ng
means (2f) in Barulqaaltonwhguedthg powdetaﬁ medachakecadf bepenetrating
t Ily th d
vertically rSHHEnEEEegé # 5@18 8”ad§§nl%geﬁ% 8mg§%gF8r§gs§b8 openi ng

mul ti-dose adm nistering ce ac |ng
~8 _ neans (QPYeEX%@HdsthﬁmﬁﬁélﬂiéﬁlFhé bpendmgnuﬁtehedbontonbsdyface

(2e) of mshe digkvhtkespenthons and cket t (2m on the
side facing saldvneg%glne sto?age g%g1”§$€ g stgbg S gg 2n) assisting a

smooth 5 conveyance 6f Ph&SBB%d P@GnﬁéePcPﬁéVFﬁeﬁhé KedpEinel¥t or age

?hanbﬁr (5a) i hhexpaesiredlyi censertatsdr pehasbes ﬁéalcﬁﬁéh§G1Egedegérati0” A
or changing o n ad _adpinjsterin 18. A powdered nedi ci ne

nul ti - dose adngﬁﬁéﬁggFﬁkkég g%@?gg gg%defﬁgc?gngéFﬂF4e°mﬁéF€Vn BABY or
plural pieces &P Vaﬁesapél}sa¢epﬁbiﬁedfoqorhechYeadmndés@ériagdtbeIeI|ke
porti onadf sal SowBELed MRedit ShA0pYNbraging8r ! 1EhatlE 1 BRMIGHEM, B! ghne 1N

t he nedi ci ne storagi g i s”st arci nd guirdirhg unit
(2) noves 15 bE¥GE ePFeefFPF mg position and the admi nistering position.

19. A powdered nedlmheelﬁvéhtldﬁsesadahﬁtéaeasngndsahﬁﬁléeeeiﬁbnae%ch'a'm
1, wherein salg Rggg uni t bs east: artiz anstltute a flexible
resin so as 20°Yo-asfti¥dra F cﬁ8 BiBher BRAtLT QsﬁpéﬁPHBthFtFBﬁ of
sai d punp uni tpe8jleredcoegieiineowhhehl dseadpiniseérefeidedi oerpogmati), the
punp unists (3) S n blow the air into sald nedicine
contalng? chan%ﬁogggbgﬁ ﬁg%ﬁ %dégbgéﬁgfg ef ?%?r%E *PHe air chanber, 25 and

t he powdered nROR¥PRES| s blomm out of the device through said pipe (2g, 2d,

2c). 20. A powder edrredigv 88t Mght {y1 89S dgin d aggeording to
claim1, wherein saj d filter égﬁFﬁas aﬁ?gcgésggggg%ﬂggns%rQEY §gtruded

portion on thee§?ﬁB 29 Vét?nﬁ nﬁﬁdFElh%ec%ﬂ?@FHéPYéﬁanﬁﬁﬁW€55§ tolt
adj ust the vol sheudd, saowever| cbeencostiatnet thenbayenBbdn 23 iA REVWFEyed

medi ci ng nult|198§§e§d€§€£3£grng¥deV|ce according to claiml1, wherein said

medi ci ne gui di ng uni hed by nol di ng one or nore kinds 35 of
‘hi gh-nol ecul ar materials selected fromthe group consisting of a
pol ycar bonat e, [fﬁghpgehlgh i mpact pol ystyrene and a cyclic olefin
copol yner.
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)



- 49 22. A powdered nedicine nmulti-dose adm ni stering device according to
claiml, wherein a drying agent is nounted on a portion of the device. 23.
A powdered mnedicine nulti-dose adm nistering 5 device according to claim1,
wher ei n sai d powdered nedi cine nulti-dose s ni stering device is

di sposabl e. 24. A powdered nedicine nulti-dose adm ni stering device
according to claiml1, wherein said powdered nedicine nulti-dose

admi ni steri ng MRViRS & médicine asitronagéechangbehe(mdd:f,l ar interthe body

t 25. A o4 t di
thVICI )a/u m 1, V\/ner el n saltgP i?ﬂdrﬂrﬁ %H& %?g?ﬁg gdrﬂ%gl?jbg Q%ﬂf%%’é%ﬁr? r Pge
is for adm ni st2® ]r@ft%edh@mbeheofnﬁoﬁm andad depthyof15.26mmA pImdered
medi ci ne mul i <096 et N e £ 800 HEVHE Cn@EOLEL NG bPa gL A &, YhsTei N sai d

powder ed5rred| cine nmulti-dose adm nistering cers ering the
medi ci ne>i nt o Y&ES | kgRed 72 pediGiee caonbaivenechamber doske) aand na sheke ng 20

met hod, wher ei (6@ rmbmqredmmé@w@roﬁnstm@&ﬁd@m' eré?é éﬁeiﬁéﬂ{ ng a
povvdered medi r%ne of a Lhr; dose anount i s grow Under” t ot

surface of a ok s aﬁ%t%ﬁ%n%BFaYS%?t ’éb‘&%l%h%lﬁg%'t%ﬁ'?ﬁgd@%@?)ov\der ed
nedi ci ne of an( BE3rpurds crﬁbtmhyedIBySmoidﬁd@ allpéwpf@pﬁpéﬁélfleﬂe Fo@ry

di di ded I
red:cine SOl pihe(@ihs BRCtLe SBHEbYEET, S L L% ES5LT o0

"~ surfacel8f saikp¥edi2h heobtardpanebhanbef {5Ha) =udthavinghenbobyed to the

filling positi {re?ﬂ £0 ung t 3 dtosald
nmedi ci ne storaﬁw&%ﬁzﬁmﬂ% Sa%&?%roﬁ}gﬁﬂn%géﬂl#g %réag‘ﬁ?sl f%ﬁf%’@ﬁgg n“Froved
to the adnini stR8 iFPTEE thRFt 64) dah@dt@ltlhecdﬂnmelebm&ﬁaﬁbbr ('Bbe is
closed with reswrdm@ @ﬁ&lﬁ@%&iﬂe(ﬂ%@g%ﬁm by 3o B8

comuni cat ed w t exteri-or devi ce t hrough ay535 pI pe (39, 2d),

and a hole (5c¢3¥¢ lq‘ 09 B rF?IPl% 3’6‘5‘?’5 oﬂ?@u‘t’?%d@%t%lﬁnn@éﬁc‘ﬂ%‘@% or age
chanber 185a) ; seady, new ciexdigineli ggiding §RIt i 62 yoveeing -5 s g\/&@p 4 he

filli it t t t hat th H

posi 1 on' eai (R e BT S PRRORL 14 W areidr ot oTS 1 iieh eq
nmedi ci ne 5 fr @RI rﬁadi%What s2Hr2Ged omnbennédizad ttw otigd Jsatalry)mmram
means and, at hd¥esHE dldfye SV ér r@w ééC?PP PR TS Gled Yo fppnect ed 1 o

thepurrpunlt 3, Ihro hs d pi ed nedicine in said
medi ci ne 10 cé’(rﬂ%ﬁ ‘Uﬁ’i a%b') ;lgesm%}.e afre) rﬁ%ﬁ@?%t@a’?ﬁ%rﬁﬁﬂﬁe%f one
tihmef prfadm nicst e&hmmaﬂmrmigmw slgé comebeice end db % m%) PY$Ssdd oM
the filling pqsitjon{ e admpnisterin 03|t
adni ni st eri ngqg%sklgetl oné) ‘%Eﬂ%r%?ﬁthS %g]% %Aﬁcgat AN+ &) $hto
sai d nedi ci ne mtearmteumqlq 509c) hf@l:xgé\dt:he the tlestf{dn serfa¢ecdf tiee
powder ed nedi %&Flcpﬂ{e Ogt e deV| £e H’u{ oug&esaalugg elp(ea)(ng g}(]je 2¢) .
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 pm and with a
35 pump unit (3) made of polyethylene. The medicine storage
unit (5) was filled with 1000 mg of the powdered medicine
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-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.

'I'I

[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. 1In 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

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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Ex the admlnlsterlng device was produced in the

same manner as in Example 1 but forming the main body (1)

and the medicine guiding unit (2) by molding a

15 polyethylene. These four kinds of administering devices

were tested in the same manner as described in

Comparative Example 1. Comparative Example 2 exhibited

the same results as those of Comparative Example 1, and

Examples 2 to 4 exhibited nearly the same results as
20 those of Example 1.

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

which the angle o was changed from 0 degree to 50 degree

25 while maintaining the angles B and y at 35 and 40

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

30  performance was exhibited when the angle o lies within a

range of from 15 to 45 degrees.

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

35 spraying performance.
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20
Table 3: Effect of the medicine guiding units having
dissimilar angles f and y upon the powdered

medicine dispersing performance.
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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 (5b) to be closed with respect to said
20 medicine storage chamber (5a) and causes said medicine
container unit (5b) to be communicated with the exterior
of the device through a pipe (2g, 2d);
means (13) communicated with a hole (5c¢)
formed in the bottom surface of said medicine storage
25 chamber (5a) and moves said medicine guiding unit (2)
A between the filling posxtlon and the administering
position; and
a pump unit (3) capable of blowing the air
into said medicine container unit (5b) through a filter
30 (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
35 medicine storage chamber (5a) through said opening means
and, at this moment, said hole (5c) is located at a
position where said pump unit (3) is communicated with
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the exterior through said pipe (2g, 2d); and
said medicine guiding unit (2), at.the
administering position, permits the powdery medicine in
said medicine container unit (5b) to be injected out of
5 the device together with the air through said pipe (2g,
2d) while closing said hole (5c¢) without joining it to
said opening means (2f).
' 2. A powdered medicine multi-dose administering
device according to claim 1, wherein said medicine
10 storage chamber (5a) and said medicine container unit
’ (5b) are molded integrally together by using a resin to
define a body of the device (1).

3. A powdered medicine multi-dose administering
device according to claim 1, wherein said medicine
15 - guiding unit (2) includes a lower disk-like portion and a

pole-like portion extending upward from the disk-like
portion, which are integfally molded together using a
resin, said opening means (2f) is so formed as to
penetrate vertically through the disk-like portion, and
20 said pipe (2g, 2d) is opened at its one end in the lower
surface (2e) of the disk-like portion and is opened at
its other end in the upper end of the pole~like portion.
4, A powdered medicine multi-dose administering
device according to claim 3, wherein said device body (1)
25 is nearly of a cylindrical shape, the disk-like portion
of said medicine guiding unit (2) has a diameter smaller
than the inner diameter of the medicine storage chamber
(5a) of said device body, and the medicine guiding unit
(2) is allowed to rotate between the filling position and
30 the administering position over a predetermined angular
range. |
5. A powdered medicine multi-dose administering
device according to claim 1, wherein said device body (1)
has a closure unit (4) on the medicine storage unit (5a),
35 said closure unit has a shaft hole (11) at the center
thereof for passing through the pole-like portion of said
medicine guiding unit (2), and said medicine storage
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chamber (5a) is sealed with said the closure unit, said
medicine storage unit (5a) and said medicine guiding unit
(2).
6. A powdered medicine multi-dose administering
5 device according to claim 5, wherein said bottom
surface (2e) of the disk-like portion of said medicine
guiding unit (2) comes in contact with the bottom surface
of said medicine storage chamber (5a), the upper and
lower positions of said medicine guiding unit (2) are
10 limited by a contact portion (10) formed on said pole-
like portion so as to come into contact with the inner
surface of the closure unit (4), and the bottom surface
(2e) of the disk-like portion of said medicine guiding

unit (2) is brought into intimate contact with the bottom

15 surface of said medicine storage chamber (5a).
7. A powdered medicine multi-dose administering
device according to claim 6, wherein said medicine

guiding unit (2) has a shaft (2j) of a circular shape in
cross section formed in the upper part of said junction

20 - portion (10) of the pole-like portion so as to be fitted:
to the shaft hole of said closure unit (4), and has a
‘shaft (2k) of a non-circular shape in cross section
formed in the upper part thereof, the means operated from
the outer side of the device to move the medicine guiding

25 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). L

8. A powdered medicine multi-dose administering

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-
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Q z integrally ogether using a resin, the outer periphery of
the cylindrical portion having a large diameter forms a
rotary operation portion, and the cylindrical portion of
10 a small diameter defines a powdered medicine passage (2c¢)
- formed therein, has the non-circular hole (13c) formed in

the base portion, and defines a spray port in an end (2h)
thereof.

10. A powdered medicine multi-dose administering
15 device according to claim 7, wherein said rotary spray
metering change-over device (13) is formed to be
detachable from said device body (1) and said medicine
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 arcuate 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
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spray metering change-over device (13)(x s y), and is

from 60 degrees to 180 degrees.
l4. 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 (a) in a
range of from 15 degrees to 45 degrees with respect to
the bottom surface (2e) of the disk~like portion.

25 15. A powdered medicine multi-dose administering
device according to claim 2, wherein said pipe (29)
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
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storage chamber (5a), said dent (2m) assisting a smooth
5 conveyance of the powdered medicine in the medicine
storage chamber (5a) into the medicine container chamber.
(5b) during the operation for changing over the f£illing
and administering.
18. A powdered medicine multi-dose administering
10 device according to claim 4, wherein one or plural pieces
' of vanes (21) are formed on the outer side of said pole-
like portion of said medicine guiding unit (2), so that
the powdered medicine in the mediciné storage chamber
(5a) is stirred as the medicine guiding unit (2) moves
15 between the filling position and the admlnlsterlng
‘position, -

19. A powdered medicine multi-dose administering
device according to claim 1, wherein said pump unit (3)
is at least partly constituted by a flexible resin so as

20 to define an air chamber therein, the opening portion of
said pump unit (3) is coupled to the lower part of the
device boay (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 out 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.
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mounted on a portion of the device.
23, A powdered medicine multi-dose administering
5 device according to claim 1, wherein said powdered
medicine multi-dose administering device is disposable.

' 24. A powdered medicine multi-dose administering
device according to claim 1, wherein said powdered
medicine multi-dose administering device is for

10 administering the medicine into the body cavity.

25. A powdered medicine multi-dose administering
device according to claim 1, wherein said powdered
medicine multi-dose administering device is for
adminiStering the medicine into the nasal cavity.

15 26. A powdered medicine multi-dose administering
device according to claim 1, wherein said powdered
medicine multi-dose administering device is for
administering the medicine into the lung.

27. A powdered medicine multi-dose administering

20 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 administering operation, a

25 medicine guiding unit (2) is provided to move between a
filling position and an administering position while
maintaining a contact with the bottom surface of said
medicine storage chamber (5a) so that, when moved to the
filling position, said medicine container unit (5b) is

30 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

35 pipe (2g, 2d), and a hole (5¢) is formed in the bottom
surface of said medicine storage chamber (5a);

said medicine guiding unit (2) is moved
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pipe (29, 2d);
the powdered medicine in said medicine
10 container unit (5b) is swept and metered into an amount
of one time of administering operation as said medicine
guiding unit moves from the filling position to the
administering position; and
at the administering position, the pump
15 (3) is operated to blow the air into said medicine
container unit (5b) through the filter (6) to inject the

powdered medicine out of the device through said pipe



