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{57) Abstract: Assembly of individual parts of a multiple doser for
powdered medicine, filling of the powdered medicine, and inspection
after the assembly are performed on an antomated production line so as
0 improve prodactivity and prevent defective products from occurring.
A method of producing a multiple doser for powdered medicine is char-
acterized in that the production is made in each of automated processing
steps comprising the following steps: a step of inserting a filter (12) into
a filter fitting portion (11a) of a container (10), a step of inserting an
inner cylinder (15) into the container (10), a step of filling powdered
medicine in the container through a ring-like opening between an upper
opening of the container and the inner cylinder, a step of fitting an inner
Tid (19) in the container and the inner cylinder, a step of fitting a nozzle
(20) in the container and connecting the nozzle fo the inner cylinder, and
a step of inspecting an assembled body formed in the steps above.
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(20) in the container and connecting the nozzle to the |nneg &%Ijolager and
a step of inspecting an assenbl ed body fornmed in the steps ahove

[err] 6 June 2006 - 1 - DESCRI PTI ON METHOD AND DEVI CE OF PRODUCI NG
MULTI PLE DOSER FOR POWDERED MEDI CI NE 5 Technical Field The present

modi oi ne. mul 11 32&%&%8&%&%&6%fA%ddﬁu||||ﬂﬁh|ﬂﬁlﬁhmﬁlilmﬂmﬁilﬁlﬁﬁﬂlllmluﬂiiﬁﬁ a et hod

and Jappararus produci Ng powder ed nmedi ci ne nu 0S€ adm ni stering

devi ces whiye Bs, @ﬁ%L%R@%%cOJD @40 Qi st er b Nous t&@m%‘%&%%@d BE@N%d%@wany
nunber af, skimines, VAPVt dcedizbvdle MUl MrOGSEr, foTee)y ti nes)

adm ni stV@rY‘LngAdevce contains a nedicine, in an anount for a pI urality of
times of administration, in a contai#ttRERE neasures and adm ni sters the
medi cBHdEEE (Ei): ARPARIIGH GV, K&L& mnﬁﬁﬁ%ﬁﬁﬁ’tﬁ on each t| rre In  producing

and asséﬁbql’ﬂ i3 éI7I VI ce s are
aut omatl gé%zg%;%&” o " W{éa \ %‘Tiﬁg t he
devi ces GWI IEt]h‘Q_,U 0O |Sﬁ|r1ﬁe ag'@x;e erg%gge am)unt enough for a
plurality of times of adm nistration, and the devices, after bei ng

assenbl ed, are all inspected. Thus, there




25 are provided a nethod and an apparatus for automati cal | y. yproghagi ng the
powdered nmedi cine nmulti-dose adm nistering devices guaranteeling a high
degree of quality. Background Art The powdered nedicine nulti-dose

adm ni stering 30 devices have heretofore Peen produced by assenbling

i ndi vidual parts and filling the devices with the powdered nedicine
separately fromeach other. Therefore, the assenbling operation and the

operation for filling the medicine h@ﬁ§t@%§vﬂﬁ@n automatically carried out
€

and, 35 hence, cunbersone operations nus ried out through many
steps. A prior art has been taught-in Japanese Exam ned 6 June 2006 - 2

Patent Publ i cati on yialegk W N P8 THO prbiri e ithaed.s idoskrdivepenser
for inhaling an ar . i spenser,
and a production line therefor indAAtERERMIIGIAE on step of

automati®ally - filling mcrocapsules in a chanber defined between a fl at
di sh and a cl osure. However, the manual work for assenbling the powdered
medi cine nul ti-dosage adm ni stering devices of the above prior art is not
only | ow productiveT§chuical shigkdnits the defective products to be

o e L0 M PhakPRedine A A Ofn SNl R CEap B8 ang & |

performance inspection human hand 1S so

i nspect al | ofM¢heOProfiRiduI Ry RINARET el isvisel ewltiindolset def ecti ve
product $0my agdiinistéiinPraubidds Meclpstienbile kavanhkeRoihang can
‘be provided a nmethod and. an %gﬁﬁ{atus for, automatically assenbling the
parts of a povitRrEF R 9 he GG pwdeFfchmedécing asditdedossr

automatical | y administering devices which are capable of administering
the powdered medicine any number of times.
A powdered medicine multi-dose (many times)

15 administering device contains a medicine, in an amount
for a plurality of times of administration, in a
container and measures and administers the medicine in an
amount for a single administration each time. 1In
producing and assembling the administering devices of

20 this kind, the steps are automatically carried out for
assembling the parts and for £illing the devices with the
powdered medicine of a predetermined amount enough for a
plurality of times of administratidn, and the devices,
after being assembled, are all inspected. Thus, there

25 are provided a method and an apparatus for automatically
producing the powdered medicine multi-dose administering
devices guaranteeing a high degree of quality.

Background Art
The powdered medicine multi-dose administering

30 devices have heretofore been produced by assembling
individual parts and filling the devices with the
powdered medicine separately from each other. Therefore,
the assembling operation and the opération for filling
the medicine have not been automatically éarried out and,

35 = hence, cumbersome operations must be carried out through

‘many steps.
A prior artrhas been taught in Japanese Examinedr




filling the powdered nedicine, and for automatically CO”dWﬁth%ob@e

i nspection after assenbly. Accordingly, a first aspect of the present
invention provides a nethod of producing a powdered nedicine nulti- dose
adm ni stering device which includes a container capable of storing a

mul ti-dose amount of powdered nedicine and having, in the bottom portion
thereof, a hole for containing a single-dose anount of the nedicine and a
first filterkatartt gbidraitdon & Kokogd)f Not. els-#i8{7léd whiikho isheeflatstl

filter fitling Portianet $e600drA9kacAll 2cheeqnd Likiarchl tLing portion
provided in the bottom portion of the container, a second filter coarser
than the fimedthod ofeprigsiuegnig tthed digrenecsecond Bi Preductiion Agnporti on

an inner cylddeirsapakhedhdoal Rodiekabad shebween sathbikikirg1pgsi tion and
an adnlnlste_lqg6ﬁfos|t|on whi_l e nalntalnln% contact with the inner bottom
surface of 9%@- FRECCH SRS 20068 ShagbezndediardcPssireThavitigta

center hol e digth meotdatakllysusepporti ng an upper part of the inner cylinder

and for closing eni ng at the. upper end of the._container ing fitted
f6 the i nner - per {EHEVREa: oo ol BEK FRE ssiPriRt TR hRetEhRta ner
and a nozzl eesBuphed mud tiheloBaene 2008 ste3ingpdervierd of the bhnee

cylinder, s 334 arkl aBsHok bAGy 1elALEARCEALRIObL LikBdpkantpe out er
peri phery of the opening at thé upper part of the contalner and having a
medi ci ne di $&Rarfgéepaiyggerofnetsi 1o ke eResmPLEAnguepssi MitghakeRedpownder ed
‘nedi ci ne ing hateopiraiseekerb peupphitedpteibbe, "pdir¢braageat ai ni ng hol e
through an ;oRenl A9 hMpi Buliiiehagd 098 S30d Lhe seeond fliLLeL;Ald

to inspect all of the products thus, inviting a problem

in that defective products may occur in the products.

Disclosure of the Invention

There can be provided a method and an apparatus for
-automatically assembling the parts of a powdered medicine
multi-dose administering device, for automatically
filling the powdered medicine, and for automatically
conducting the inspection after assembly.

Accordingly, a first aspect of the present invention
provides a method of producing a powdered medicine multi-
dose administering device which includes a container
capable of storing a multi-dose amount of powdered
medicine and having, in the bottom portion thereof, a
hole for containing a single-dose amount of the medicine
and a first filter-fitting portion, a first filter fitted
into the first filter-fitting portion, a second hole and
a second filter-fitting portion provided in the bottom
portion of the container, a second filter coarser than
the first filter being fitted to the second filter-

“fitting portion, an inner cylinder capable of being
rotated between a filling position and an administering
position while maintaining contact with the inner bottom
surface of the container,




the second hole are comunicated with the nedicine passagegin thgcinner
cylinder and, at the adm nistering position, the air is blown S0 the
nmedi ci ne-containing hole through the first filter, so that the nedicine in
t he medi ci ne-containing hole is dlschargfd to the exterior through the
medi ci ne passage of the inner cylinder “4nd the medici ne di scharge passage
of the nozzle, said nethod of producing a powdered nedicine nulti-dose
admi ni st eri mp devier conprisihayirte stepsaf hdlesefdd rrg:ttd‘tabsl@cond filter
in the seco rs ittt isert t filter in the
first f||teﬁ$gé%%?ﬁmféﬁ dé?%Pﬁ%%g$ﬁﬁ1{ﬁ%egﬁﬁﬁér c aﬁ%ﬁ%%e

cont ai ner bdthPsing ICW r@qfﬁél%(ﬁﬁ dihﬁ?erumetm etk C[foﬁi@r e@rﬁ@mﬂ@rne

inserting theimneri dQsWe dr tiih SOHA iMHe ANG A itHd Qﬁ)e‘ntlntgo aﬁ:h%h'enner
cylinder; and flttllﬁé<ﬁg11022|e to the container to couple i't to
t

i nner cyl i nd&®4 P& SR tIT PAATe bl tor (Wieded a
second hole and a second filter-fitting portion in addition to the

medi ci ne-containing hole (first hole) and the filter (first
filter)-fitting portion, a second filter coarser than the first filter is
fitted to the second filter-fitting portion, and the second filter and the
second hole are communicated with the nedicine passage in the inner
cylinder at the time of filling the powdered nedicine. Here, the nethod
may include a step of inserting the second filter in the 6 June 2006 - 3a
second filter-fitting portion prior to inserting the first filter in the
first filter-fitting portion.




In the step of inserting the first and second filters, the Eéﬂyjyb er can
be installed with its bottom portion faced upward. Then, the tirst and
second filters can be inserted in the container, dowward, fromthe 6 June
2006 - 4 upper side. In the step of inserting the first and second
filters, the insertion can be conducted Wil e applying insertion guides to
the first and second filter-fitting portions, respectively. This enabl es
the filters umpde erstroot Hihe iimsent ey ldvermhen takerte itsaalsnmst the cl ear ance

bet ween the f] rs, a fi r-fiftin orti.ans : ti f
inserting t h]’fed %ﬁs@’fi tttea:)c%lbnl})t tﬁgttﬁ% tstlto %l té)ﬁ‘{t?% Pie%%p%%r% [ S%t?‘ﬁe
up- and- down GHSEET Gt tofe tumpel et iof ddvef icomtd@inerl endahawhadt e of

inserting thedsRGand Jilddirde phlte 3G 0N driditer Al khieng 1189kl on, the
up- and-down direction of the filter is not confirmed., The first filter has
a protruded BT @ysddie Hrapessn Reisige 4t the ponderagr is

medi ci ne- contuaipliigl tolthd meadjciste-the twdlnimg olbliehehmedigdi a@- cont ai ni ng
first fi1terbiiant sairilen A a5 g, Bt FecPPan hEreor s
confirnmed. Ibd msdnichdaliee afrer somiuntieatied wWHehf ithet mediténe fitting
portion. thodddale fin kefe aaRe LAlnplNSE, 04t It Al s2belngnd 15,
then, press-inserted in a next step. ter the secon ilter 1s rnserted
in the seco®siilAer e filfg ioPliryR, ipke d85t RedicinssFersAintnghe
second filtekleariouashediand afiteert heof ithsk thkt fediktsnBress-inserted
in the first};ilte.-titgjn portionholth% depthhoE press-iﬂgertion of the
flrstrfllteF Ea it clne-contalning e 1s discharged to t
exterior through the medicine passage of the inner
cylinder and the medicine discharge passage of the
nozzle, said method of producing a powdered medicine
multi-dose administering device comprising the steps of:
inserting the second filter in the second filter-
fitting portion;
inserting the first filter in the first filter-
fitting portion;
inserting the inner cylinder in the container body;
filling the container with the powdered medicine;
inserting the inner closure to the container and
fitting it to the inner cylinder; and
fitting the nozzle to the container to couple it to
the inner cylinder.
In the bottom of the container, there can be
provided a second hole and a second filter-fitting
portion in addition to the medicine-containing hole
(first hole) and the filter (first filter)-fitting
porticn, a second filter coarser than the first filter is
fitted to the second filter-fitting portion, and the
second filter and the second hole are communicated with
the medicine passage in the inner cylinder at the time of
filling the powdered medicine. Here, the method may

include a step of inserting the second filter in the




measured. After the first and second filters have been insgﬁh%%ngg t he
first and second filter-fitting portions, the container is turned upside
down. In the subsequent steps, therefore, the operation can be carried out
with the side of the opening of the container faced upward. The step of
inserting the first and second filter§'3ﬁay be executed while the container
is being conveyed by a first conveyer, and the step after the container is
- turned upsi deeaowh fiid texediitted rvhidoer ttikey goritcal ner insertdingg ttbenveyed by a

second COMVeyElo. 1) {YANSTRHING: LG GANLAINGS (QNLo LG st 6 June 2006 -
e on ot a

5 conveyer, t osition of e’c ainer inthe tional direction can
be deterni ned by it ithezistgra ofr divagsitamy prievifdedtagngd sesonal portion on
the inner botim.sir faee cft ik L QURIRe I n e I ANSHe N 1R Lhereqnt ai ner
body onto the second conveyer, the position of the container  _in the
rotational AFEHTLFAIREH BE@er mhfee e ddinsitzeng Sreorcr i l&fdSsecond
filter-fittiowh poy tiimrstedhdn ahe Poidaidisly ewiw@addf,r dhcidhe heot t om
portion of the container body. After the container is transferred onto the
second conveyer, the interior of the container can be cl eaned by

injecting conpressed air into the container and sucking the air prior to
inserting the inner cylinder in the container. In inserting the inner
cylinder in the container, the position of the inner cylinder in the
rotational direction can be determined by utilizing a non-circular

portion (one of the concrete exanples may be a pentagonal shape which is
not an orthopentagonal shape, such as a




"hone- base" shape) formed at a portion coupled to the noz§§ﬁm%b06@e upper
end of the inner cylinder. After the inner cylinder is inserted 1 n the
container, the depth of insertion of the inner cylinder can be neasured.
Further, after the inner cylinder is inserted in the container, the
cont ai ner can be cleaned again by supbr%rhg air therein while holding the
interior ofupplee cadeai ner body by the inner cylinder. In the step of

filling the contain : i ner can be
filled with the %h o Sﬁgﬁegﬁcﬁﬁgg?ﬁﬁgg ggg ??Qg?l%ﬂﬁ ggg%ﬁﬁg bet ween t he
openi ng at tﬁétﬁﬁﬁertéﬁdl@ﬁeﬁﬁéoéoﬁﬁalh@rcaﬁduﬂh@dlwhéﬂe eppindes by

utilizing aifheerelchogufidkki /8. the EQ%S%tQHdOEeEth'@QlEﬁﬁ ¢opt ahger with
the powdered nediciné, the container is viprated, The a nedjcine

st or age chaﬁﬁ€F188§vné&sPﬁcFﬁgeégntgpﬁérepgbllénggﬁyfﬁﬂﬁﬁéa Wt hRet he
pomdered nedmobmalylmnbbetsaeav@h whear theget he kMfestchosulearantde 6 June

2006 - ntai ner,.th |nner sure | ecured._and ed to the inner
perlphery oge%W868 gﬁﬁn%l tStRe® u% g% par% of = FﬁgtlggnPglﬁe? "3hd, at the
sanme tinme, the rétatyeshame pér ttheprtangt hbeufpestpdiltetr thethaner

cyl i nder 1 shiLteds oeklie: oenbehobeh 8rof chBeubDARK-BLARLAS-LA: Boon: {1 xed

manner. Then, the inner closure is seclre container to close the
openi ng at PhethppéileRd oF cRefésnedi WBilani 6 thet A#BI 9Esupporting t he

i nner Cy||ndﬁ%ertmnbhehétgﬁcgﬁdlﬁi@ﬁbknﬂntbﬁelgéébn§|@§ﬂf@rLﬂltﬂ§ng
contai ner, the.inner

osure ca al se |nser contaipner in a
first step BRET ﬁ?n’tﬁgﬁ u5r8§§ aﬂgargéHeFﬁlo?hB cBH?aFﬁgFanlﬁ hekt step.
In press- |nsenfumgedheThanéirstofm&éernhabea protruded or recessed

shape on the side of the powdered medicine-containing
hole to adjust the volume of the medicine-containing hole
thereby to finely adjust the single-dose amount.
Therefore, the first filter is inserted after the up-and-
down direction thereof is confirmed.

In inserting the first filter in the first filter-
fitting portion, the first filter can be false-inserted
in a first step and is, then, press-inserted in a next
step.

After the second filter is inserted in the second
filter-fitting portion, the depth of insertion of the
second filter can be measured and after the first filter
is press—-inserted in the first filter-fitting portion,
.the depth of press-insertion of the first filter can be
measured.

After the first and second filters have been
inserted in the first and second filter-fitting portions,
the container is turned upside down. In the subsequent
steps, therefore, the operation can be carried cut with
the side of the opening of the container faced upward.

The step of inserting the first and second filters
may be executed while the container is being conveyed by
a first conveyer, and the step after the container is
turned upside down is executed while the container is
being. conveyed by a second conveyer.

In transferring the container onto the first




container, the inner closure can be press-inserted in the gg@&gﬁﬁgr whi | e
hol ding the upper end of the inner cylinder that is protruded upward
beyond the inner closure. In holding the upper end of the inner cylinder,
the position of the inner cylinder can be corrected at the sane tine.
After the inner closure is fitted into the container and the inner
cylinder, the depth of insertion of the inner closure can be neasured. In
the step of ¢arsertemng the pwozidiern roft ihe canttaiimery irhehrozzitetidyale
fitted In adoncdixed TANNEN odQANGOLET Raniphely 0h. g, aneni ng at the
upper part of the contai ner body anéﬁ at’ the saie xine, & non- circul ar
hol e of the BFZAdedt @At e TUpladd nag ttilve Wapdhe dmfesf botd omser feglei nder

in a mnner 40 dHaNsHhtaihOkat (ANt rIR8Fe h8 NP4 & dri SURPOrd&, so as to
rotate relative to the container. By turning the nozzle, further, the

i nner cyl i ndBtO tYd® FHMILIHINRF -~ ot fdvert 4D (e et e t he
step of i nseint ithge tieer atoizzdA ididde ieenthaiynele, dexgimineanilge inserted in

bor t1 on at (e At ShE Tor T g S Ol (et 8 PREEAETg < he.
nozzl e, therdlpr ane detErmidied hetpegic ifornofthehdotdznm edrm itheodi recti on
of rotation..ff teh 1§ 047K, 1s 6 June 2006 - 7 inserted in the
container, the depth of insertion of the nozzle can be neasured. A second
aspect of the prddd@r ithfeardiipesyiiged ransherned ontassdspsergnd powder ed
medi ci ne admonvalir NG hed@tea iWH oF RERMLH taN neiN@anC Yl Rdebnka BYvVe
between a  MRAICING ot R2Y L1N 1819 2,2l o Ut RIS LD URN,
the air prior to inserting the inner cylinder in the
container.

In inserting the inner cylinder in the container,
the position of the inner cylinder in the rotational
direction can be determined by utilizing a non-circular
portion (one of the concrete examples may be a pentagonal
shape which is not an orthopentagonal shape, such as a
"home-base" shape) formed at a portion coupled to the
nozzle at the upper end of the inner cylinder.

After the inner cylinder is inserted in the
container, the depth of insertion of the inner cylinder
can be measured. Further, after the inner cylinder is
inserted in the container, the container can be cleaned
again by supplying air therein while holding the interior
of the container body by the inner cylinder.

In the step of filling the container with the
powdered medicine, the container can be filled with the
powdered medicine through a ring-like opening between the
opening at the upper end of the container and the inner
cylinder by utilizing a funnel for filling.

In the step of filling the container with the
powdered medicine, the container is vibrated. Then, a
medicine storage chamber defined in the container is
densely filled with the powdered medicine.

In the step of inserting the inner closure in the




turning a nozzle, conprising the steps of: incorporating fléﬁ} a{(\, 6second
filters on the outer side of a bottom portion of a container w

bottom portion being positioned on the upper side, the second fllter

bei ng coarser than the first filter turnfry the container upside down so
that the open end of the container faces upward; inserting the inner
cylinder in CthEaﬁmﬁIai rté‘re fimorar tessirde iof sErerreehadnaf fiiléedontaither ;
filling the redet t r i Ci ne
fromthe si dﬁﬁ{%ﬁ pen e o%?t@% G{HéLl f‘?gr acwgcglc%ur%r?erp%\é&% ﬁ}l %glg“t he i nner
closure to tHEGHERT aitf.ofalt Wélec@r@m@ frdimeas thes Iroés?lrtyo stip& ti meartioyl i nder

so that thed Pcf}ﬁaf émctﬁruoeyft lohePrigiddides, 1tigand jauirsideq @b khe
cont ai ner; and rot éﬁfttln t he nozzl e to the open end of the
t

cont ai ner WS ec‘i) L &S U & Rty flﬁ&ﬁn&anﬂ?rt ransmit
t he rotati ortheh,t hitred Jaﬁmctcl@fsdrhae iy mniremwtﬂmn cphevides ao net hod of

produci ng a er 0|ne dose nisterin evice mhl h
i ncl udes a chLﬁo}[’% ntg% ggj e :)E;Jt eoruip 0 a mJ tlf-S glse %Ff%untnegf ered
medi ci ne androtRhAY, Smpndm:lbmut@m pmelrorq:ﬁlh@rd@crf a hole for cont ai ni ng

a singl e-dose amyynte i dihg, BAi;GIRG AR %héfhEﬁ% I8kl b RgPOrtion, a

first filter fitted into the first filter-fitting portion, a second hole
and a secof®PYGAIELAf S dgsST ﬁl@ﬁuﬁﬁoxﬁ%@q §aclse -Bosestecpdit ithe of t he

contai ner, aoecdmedd iild er Gearsercphamd tike frihkst, birkberibeieR@eli tihed to
the second fllter- fi.tting portion, n i nner cyli nder capabl e of being
rotated bet d&h é)r]ftlaiﬁqeﬁgqﬁ’oél R 5 &Pan adni ni stering 6 June 2006

In press-inserting the inner closure in the
container, the inner closure can be press—-inserted in the
‘container while holding the upper end of the inner
cylinder that is protruded upward beyond the inner
closure.

In holding the upper end of the inner cylinder, the
position of the inner cylinder can be corrected at the
same time. After the inner closure is fitted into the
container and the inner cylinder, the depth of insertion
of the inner closure can be measured.

In the step of inserting the nozzle in the
container, the nozzle may be fitted in a non-fixed manner
to the outer periphery of the opening at the upper part
of the container body and, at the same time, a non-
circular hole of the nozzle can be coupled to the upper
end of the inner cylinder in a manner to transmit
rotation. Then, the nozzle is supported so as to rotate
relative to the container. By turning the nozzle,
further, the inner cylinder, too, rotates in the
container at the same time.

In the step of inserting the nozzle in the container,
a pin can be inserted in the noncircular hole of the nozzle
that corresponds to the noncircular portion at the upper end
of the inner cylinder prior to inserting the nozzle, thereby
to determine the position of the nozzle in the direction

. of rotation. After the nozzle is




- 7a position while maintaining contact with the inner boté zﬁﬁgface of
the container, an inner closure having a center hole for rotatably
supporting an upper part of the inner leinder and for closing an opening
at the upper end of the container being fitted to the inner periphery of
t he opening at the upper part of the container, and a nozzle coupled to
the upper end of the inner cylinder so as to transmt the rotation,

rotat abl y fiirtsed-ttegl time theutcen tpamiephertycotdeplit ofiennsgrationhefupper part

of the contgingr, %gg_ggah%%g%rggpicine di scharge passage, wherein, at the

filling position, the po medicine in the container is supplied to
t he medi ci ne- conaissioegd REPEcthicdudhcaprepentngniventhen pEeVigesi Ader, and

the secondfddHRl ANdskkerieaend hehlcald arEMUAheabafiwikRertiRg mMedicine
passage in the . nner cylinder, and, at the adnlnlsterlng position, air is
bl own i nto 4 iR METe: PESALESH ARy 1R CHldigR™t K8 MPVSt PRFFEER, 2so t hat
t he . nedi ci mediritke fradiicigh@oedrtianniang Robe owsodi:sebaigednt apohhe
exterior thr t i.Gi_ne ssage of .the _inner _cylinder and the

medi ci ne diggﬁggﬁgpgbgggégedfctﬁgrl%&?§lE%ESSFﬁpﬁePEOd of producing a
powder ed nedi ci nénwgirporagdsg ddmistti srer isegoddviféétegsprinsichg phéest eps of :
Inserting the gecend bikkem bBrkaensesond chikbehes f it thNgnROLL B ,
inserting the first filter in the first filter- Flttlng ortiron; Inserting
the inner cPOTden PeipRePesAtaPREA BBdfFhe PPPEIn§ifiRe &6/t &FREFSWith t he

powder ed nmediiQitke; belipgetbbRget-N@hiaAneheClresdte riotkhe contai ner and
fitting it to the mngr eyll nderstilti0g,i0e40072LS LRaEngngoBEEner to
end of the container faces upward;

inserting the inner cylinder in the container from
the side of open end of the container;

filling the container with a predetermined amount of
powdered medicine from the side of open end of the
container;

securing and fitting the inner closure to the open
~end of the container as well as to the inner cylinder so
that the inner cylinder partly protrudes toward outside
of the container; and

rotatably fitting the nozzle to the open end of the

- container while coupling it to the inner closure in a
manner to transmit the rotation.

A third aspect of the present invention provides a
method of producing a powdered medicine multi-dose
‘administering device which includes a container capable
of storing a multi-dose amount of powdered medicine and
having, in the bottom portion thereof, a hole for
containing a single-dose amount of the medicine and a
first filter-fitting portion, a first filter fitted into
the first filter-fitting portion, a second hole and a
second filter-fitting portion provided in the bottom
"portion of the container, a second filter coarser than
the first filter being fitted to the second filter-
fitting portion, an inner cylinder capable of being
rotated between a filling position and an administering




the inner cylinder; and inspecting the thus obtained assembfy, e can
further be provided a nmethod of producing a powdered ned|C|ne nu | -dose
adm ni stering device, conprising the steps of : 6 June 2006 - 7b inserting
the filters in the filter-fitting poftléns inserting an inner cylinder in
a container body; filling the container with the powdered nedi cine;
fitting the inner closure to the container and to the inner cylinder;
fitting a nazzis i the lcomtaimerindid ecnduplti ng tlt theo irer boetoayl i nder ;

and i nspectifig-fhe W%l@tcﬁam@rﬁe&sergﬁ Ynnldt 219KRMERAE NG assenbly is
obt ai ned, the mne&{ gﬁ\h%}e 2006 - %ﬁ’ Ilnder IS set at the adm ni stering

posi ti on, arfdt4fd e OXdd &t I YERST PELt RE $P8ps of
measuri ng t hiewiay tdyalindsad an‘d tfver as'lsuesmmlgy,ant wpRinrigat ke nozz uepey a

pr edet er i “G‘éhdif&@ ecﬂeelc%tdt\éﬁnéro Hél%gg%tt%'e@eﬁ:obc&% 4 %&J BG L e'rg}”ef

cylinder to t JgﬁfOSItlon rating t tur t he
nozzle in t §FF@' &t i BPRET pegdetdr &O@ﬁﬁPQeFelépﬂvé to the
cant ai ner boWZtI@ loroiupd edt e ithrenuppeln rohelr offo thize iadheirnicstldnideg position;
Sucking a1 44 el Oferd1e oaale, Wil LRNGEIANG oL AMLRSSED Bl

through the filter sqg that a S|ng e- dose  anount wder ed nedi ci ne
in the medi GHECHTEINGTY HoldsG SPemiiesdt 68 FP@m@ﬁ’@rn@fE[te fafkge

container and having a medicine discharge passage,
‘wherein, at the filling position, the powdered medicine
in the container is supplied to the medicine-containing
hole through an opening in the inner cylinder, and the
second filter and the second hole are communicated with
the medicine passage in the inner cylinder and, at the
administering position, air is blown into the medicine-
containing hole through the first filter, so that the
medicine in the medicine-containing hole is discharged to
the exterior through the medicine passage of the inner
cylinder and the medicine discharge passage of the
nozzle,

said method of producing a powdered medicine multi-
dose administering device comprising the steps of:

inserting the second filter in the second filter-
fitting portion;

inserting the first filter in the first filter-
fitting portion;

inserting the inner cylinder in the container body:

filling the container with the powdered medicine;

inserting the inner closure to the container and
fitting it to the inner cylinder;

fitting the nozzle to the container to couple it to
the inner cylinder; and

inspecting the thus obtained assembly.

There can further be provided a method of producing
a powdered medicine multi-dose administering device,

comprising the steps of:




measuring the load of the assenbly after the injection and o bgti ng the
anmount of injection fromthe weight difference of before and after the
injection. After the initial |oad of the assenbly is neasured, the
assenbly is transferred onto the index t&ble, and the individual steps in
the step of inspection are executed while the index table is being turned.
A rotary cylinder is used in the above two steps of turning the nozzle
relative to the comentarg bddy,fiandan inurgtdafiel treubleirt disiqar ranged at t he
chuck porti Afidhe. rotary cylinder that comes in contact with the
nozzle. Thi's prevents the chuck fromconing into local contact, and the
rubber is not abrdEwRREtING cur tinrsspent] iofdathel rpraesantt & imeentiosty ;pr ovi des an
appar atus for progci 11y & Rovesied 1BdiEitie (il tedRseq aiE:Ri$sr i ng

devi ce which includes, a contaj ner capable of storing a nulti-dose anount
of powdered nedi dife-dHl tHaViHEL i AHE DR FhiH G eH eHerdd6t £% hol e for
contai ni ng atsd nglreerlosel araunt of the medicine and a first filter-fitting
portion, a second.hale and a second filter- fittin rtion provided in the
bot t om porti on o?fjtrk%em%oantréﬁzf%? r]an AP nG” g" er" Mran %he i r st
filter beirfp filtg eidhrter tdyel isebond dnd ter-fitting portion, a first filter
fitted into the fi it ernafd t tai i r cylinder capabl e of
bei ng rotated betlmr/{es?}leée;dlf%qeItﬁlégttté{%r?[eiﬁrzaol&%m- ‘lag%e pogﬁqti on and an

admi ni stering posit i%orF iR [EarE e missgmidohtisge obkiaimeache thendnrgst t om
surface of the container, an inner closure having a center hole for
rotatably supporting an upper part of the inner cylinder and for closing
an opening at the upper end of the container being fitted to the inner
peri phery of the opening at the upper part of the




contai ner, and a nozzle coupled to the upper end of the ingep Gphnder so
as to transmt the rotation, rotatably fitted to the outer perlphery of

t he opening at the upper part of the_container and having a nedicine

bl ow- out passage, wherein, at the Tl?llng position, the powdered nedicine
in the container is supplled to the nedicine- containing hole through an
openi ng 9 ifse Y dgersady ldthdére, admigitshie rdecome stiitiver and the séepnd hol e

are commﬂnfﬁaﬁa&tﬂﬂgitﬂéuaég@mbqwn%o&@&%%@% el RE ol anel - cylinder and, at
the adm nistéring position, theair is blow into the medicine- containing

hol e t hr ough & HnﬁéF'E%d“ﬂﬁ&@ltﬂéaﬁeﬁﬁbﬁﬁﬁ ¥ SefRe Yiredi ci ne- cont ai ni ng

hole is diSChﬁﬁQﬁdijﬁkh@mﬁ%ﬂ%rb@ra p&@@@g@rhh@emedh@u@er@aasagé of the
i nner c¢ I| er C|ne dISCh passa no said an
appar at Us q?brcgh chﬁy' Pogﬁ&Pﬁg p&ﬂ&@Fe%y&é898anonéﬁFl-dose
adnln|sﬂ%uhhkthﬁﬂam§la®onprl5|ng a production line unit for inserting the

first filtersid/mt g% E%rs% lkigk~fitting portions, inserting the second
filter in the second’f Flttlﬁ% portion; inserting the inner cylinder

in the contaﬁNéW%H%J#h@héoﬁéweeﬁ@d RedioPPee 1 tef dieeR§ioRebynAer cl osure to

t he conb@daatemmanb@ b&glbn&@uatqwblQQE&hea@@nEbhhbagbbﬁ9 ReZBkenyo the
cont ai n¢ & whi | e plln %B the i.nner cylinder .tQ produce an assenbly;
and an H?bé@ﬁe5h e ds |F°f | ASPECLPhGTERE RSSEHBP 5' that is produced

and for neaswmwmgn@halanﬁmnm mheldecbﬁomheohoazSenghaidoiﬁjaanung of the

powder ed edi.cine. LIher . mRY:beypr oyided an apRaratys for _gutomtically

prodUC|ng t F14588 Sdnmihest 8 ering €, conpri sing:
a produ@mQQ@tlpﬁetb@rPpwﬁéﬁﬁdn@edhélﬂelﬂer§hﬁntHeClhekcentannungg

porti ongolienser kA kRe iFRBRM thYl hden o nafigJune 2006

measuring the load of the assembly after the injection
and calculating the amount of injection from the weight
difference of before and after the injection.

After the initial load of the assembly is measured,
the assembly is transferred onto the index table, and the
individual steps in the step of inspection are executed
while the index table is being turned.

A rotary cylinder is used in the above two steps of
turning the nozzle relative to the container body, and an
urethane rubber is arranged at the chuck portion of the
rotary cylinder that comes in contact with the nozzle.
'This prevents the chuck from coming into local contact,
and the rubber is not abraded.

A fourth aspect of the present invention provides an
apparatus for producing a powdered medicine multi-dose
administering device which includes a container capable of
storing a multi-dose amount of powdered medicine and
having, in the bottom portion thereof, a hole for

-containing a single~dose amount of the medicine and a first
filter-fitting portion, a second hole and a second filter-
fitting portion provided in the bottom portion of the
container, a second filter coarser than the first filter
being fitted to the second filter-fitting portion, a first
filter fitted into the first filter-fitting portion, an
inner cylinder capable of being rotated between a filling




- 8b the container body, filling the container with the pg

nmedi cine, fitting the inner closure to the container and to the inner
cylinder, and fitting the nozzle to the container while coupling it to the
inner cylinder to produce an assenbky and 6 June 2006 - 9 an inspection
line for inspecting the assenbly that"® i's produced and for neasuring the
amount of injection of a single-dose anount of the powdered nedi cine.

Bri ef D&¥itptarorenst arhedbrhavistgs Biorirpsitiion ahillewmaindstindniong a step of

i nserti ngonfddd aficch Hile iArey doHRM Iddusidaalimgna %to%@;a%elrm%tl ng an

nner cyl inder .S a V|em1|llu trat| fillin
Ipovvder ey el ccilnoes’uq:l’—e ?ﬁavi % % SRS | rfn i rlfé’%&%épgﬁ (?I”ptpﬁ§gr11ngng an
i nner clétibu*ﬁé?eﬂ:llig?trtS Olfs theyilawmesf qs/rlst@rctarn@nal dozzlcdosking. a® is a pl an

vi ew of dﬂtﬁq:drl;fl%ft Q:)Hel Rger kRl KifY-the icradnew bb'ﬂr&%;l Fakiag g assenbly
of a pQy nultl-q%Fe admnlsta%E 3% devi ce that IS conpleted
Fig. 8 |s a V|ew r%? %ﬁylﬁft & &S FrediEi HEPSTUPATE g8Se th

admi ni stcérﬁtr@glrtﬁé?w ead I@atnngl(eomuetl@di t20 thieg upPeirs eadvicdwtbe a producti on

l'i ne forifead Hﬂhde&h%cﬁ%%eﬁglir%hshﬂ% Q%Wd%%%gtﬁeﬂlcka%a%ghhy dose
adn1n|sH§r|n evi ustrating nﬁphanlsn1for

filling the pow&btéﬁ 3%E|ﬁ?rl§ﬁﬁrf5%g;§he1fpﬁglggvﬁéw fl Y8PP4ti ng a

devi ce fa@rt of the container and having a medicine blow-out

passage, wherein, at the filling position, the powdered
medicine in the container is supplied to the medicine-
containing hole through an opening in the inner cylinder,
and the second filter and the second hole are communicated

with the medicine passage in the inner cylinder and, at the
administering position, the air is blown into the medicine-
containing hole through the filter, so that the medicine in
the medicine-containing hole is discharged to the exterior
.through the medicine passage of the inner cylinder and the
medicine discharge passage of the nozzle, said an apparatus
for automatically producing a powdered medicine multi-dose
administering device, comprising:

a production line unit for inserting the first filters
in the first filter-fitting portions, inserting the second
filter in the second filter-fitting portion; inserting the
inner cylinder in the container with the powdered medicine,
fitting the inner closure to the container and to the inner
cylinder, and fitting the nozzle to the container while
coupling it to the inner cylinder to produce an assembly;
and

an inspection line unit for inspecting the assembly
that is produced and for measuring the amount of injection
of a single-dose amount of the powdered medicine.

There may be provided an apparatus for automatically
producing a powdered medicine multi-dose administering
device, comprising:

a production line for inserting the filters in the

filter-fitting portions, inserting the inner cylinder in




i nspecting the assenbly of the powdered nedicine nulti- dosghgggpa§stering
devi ce. Best Mode for Carrying Qut the Invention An enbodi nent o he
invention will now be described 30 in detail with reference to the
acconpanyi ng drawings. First, briefly described below with reference to
Figs. 1 to 9 are the steps of prodU@'ng a powdered nedicine nulti-dose
(many tinmes) adm nistering device of the present invention. Fig. 7 is a
vi ew i | Itust retntgiaar 3bodys erflillyl iofg titee poswiles ederedichnehrul ti - dose
adm ni ster.i V] Ce- i Ss e 1 Flg, i Vj e illustrating the
adm ni stiéw@n%%gﬁ%%l%%’ iglgg{r% et[f}g%,l@%n%é%b%e -tol\(l)%héand to which a
punp andceitcainel eardthehtlde andel gyldndsr,a andkewittiusy rdeng an

appar at Usod Ae O | QhtdHkkr anilllél%cr@l%gabi% &R ga‘hé N$RIdd Ng two

filters in the container body. The container body 10 is made of 5 a

sui t abl €X' Fh&Adpce iRy sRiEse with its one end open and
havi ng a cl osed bottom portion at the other end. The contai ner 10 contains
a powdered nedicine in a predeterm ned anount enough for a plurality of
times of admnistration. In the first step prior to filling 10 the
powdered nedicine, two filters 12 and 13 are inserted in the bottom
portion. In this step, the container 10 is turned upside down so that the

filters can be easily and reliably inserted; i.e., the container 10 is
placed with its bottom portion facing upward. 15 Two holes 10a and 10b are
formed in the bottomwall of the container 10. These holes 10a and 10b are

formed at positions of an equal distance fromthe center line of the
container in the radial direction, and are maintaining a predeterm ned
angle relative to the center




- 20 line. This angle corresponds to a rotational angle a (F§9une6)00§| ong
whi ch the inner cylinder 15 turns between the filling position and the
adm nistering position that wll be described |ater. R ng-like
filter-fitting portions 1la and 11b are provided on the container on the
25 outer sides of the holes 10a and 1ob s& that the filters 12 and 13 can
be fitted thereto. One hole 10a has a size corresponding to a single-dose

amount of the powdered, nmedicine,., and eci fies . t.he di ci_ne-cont ai_ni_ng
hol e, Here, the cabhciBPPRTE19ib Tt ito- BRIy 15 &SR0 T8 the
finely adjust ets depeduted) apbnfehanestmpeinf tthee amountteofldnjacpiotr ofi on 14
is formed on the,jnside t t i;ner 10 al ong the
center |ine. IQn Jf#l;éi%tde%g%f&?%%@r)t(%ﬁ?qc%g#%ﬁetr%%%%ngﬁgqais t he position
of 35 the cont ai nerBuief rPederiptian @falthd Daemiiagsi s  det er m ned by

utilizing the protrpsiom 14 The dy | {180 sh2 £AE PRGNS £t AntBeLTRY! Cine 6
June 2006 - 11  containing hole 10a i1s a dense filter, and has a protruded
or recessed port}eRrsor finely adjusting the capacity of the hole 10a. In
Fig. 1, the dense frider2 i,a asidw |iudhisairedingossesepsod phebrushgnan
Dependi ng 5 upon the case, however, the dense filter 12 may have a recess.
‘Therefore, trm}qq?ﬁeﬁyfﬁﬁﬁe%b inserted in the fitting portion 1la while
defining the up-andcapws isnserntieon idilnedtriadd nguah stkat of héipLldhguai on or

s faces,the,side of the neasuring hole 10a. The 10 filter 13

‘the reces
fitted ?g t he RNTAGTSd M R¥ich is the air hole is a coarse filter. The
vol une of the hol e Hi3p neeid anotiehe iddjusstredingher etepepft heserhingt &on of

up-and- down cﬁﬁ&¥§ié¥b§&%éyﬁ i nposed on the filter 13 that is
Fig. 5 is a view of inserting a nozzle;
Fig. 6 is a plan view of the inner cylinder;

15 Fig. 7 is a view illustrating an assembly of a
powdered medicine multi-dose administering device that is
completed;

Fig. 8 is a view illustrating the powdered medicine
multi-dose administering device that is completed;

20 Fig. 9 is a view of a production line for producing
the assembly of the powdered medicine multi-dose
administering device;

Fig. 10 is a view illustrating a mechanism for
filling the powdered medicine; and

25 | Fig. 11 is a view illustrating a device for
inspecting the assembly of the powdered medicine multi-
dose administering device.

Best Mode for Carrying Out the Invention

7 An embodiment of the invention will now be described

30 . in detail with reference to the accompanying drawings.
First, briefly described below with reference to Figs. 1
to 9 are the steps of producing a powdered medicine.
multi-dose (many times) administering device of the
present invention. Fig. 7 is a view illustrating an

.35 assembly of the powdered medicine multi-dose
administering device that is completed, Fig. 8 is a view

illustrating the administering device that is completed,




inserted in the fitting portion Ilb. 15 In the step of |nsqg%¥@
filters, the coarse filter 13 is inserted, first, in the fitting portlon
II'b.. Then, the dense filter 12 is inserted in the fitting portion 1lla.
The up-and-down direction of the dense filter 12 is checked by using a
sensor such as a mcro 20 gauge. Wen the3Ub=and down direction of the
dense filter 12 is reversed, this fllter |s not used, or this filter is
used upon turni i_n_t he ugFl own direction (inverting the
S

ane
concave/ convex %irectﬁ@ﬁf ThEYP £ a1538n6r§3a?tﬁ%kﬁ¢ns%ﬁq6§F$H69(ﬁs
colum 25 sha@eV1Humgaéustaatuhgranlapghﬁﬂsﬁsnﬁoﬁlﬁiwduwxadﬁiatlve. to the

fitting portions 1llg.and sho IS use ti me of
i nsertion. Further, %%ﬁ 1?%u§FQH % %ﬁpo?¥w3ﬂ§?ﬁﬁ%%ﬁ C%ﬂkyﬁﬂaby
using a cyl i nddp tﬁéngentamdea phdYO sBheoconBiner tﬁmdmrnntm mcerdeammr at us

i | lustrated lnaF%ﬂltgbletP§s§heﬂnoﬁe59ff %\%g%%ﬁﬁ%%éé%éﬁﬁ%(g Jiéﬁ éhrly

conducted on a conveyer A The conveye i ece
and i ntermttefRPPyendoOPRAL 2RAchAY bR mhesed dootehair st ian sttatthens Al to

A8. 35 A stageofheirsehdl e '.@liléi c@ﬁtéllﬁéﬁgﬁo %nﬂiﬁsc%gﬁiﬂferredl%fﬁclﬂ?
transferred ontg the c X utilizing the XY-axis _cylinder

n
position of th&" c8nP5?ﬁ%Fe %%?ﬂgt O LR fQHZalﬁiqﬁ%%%§WéF#é¢lﬁ§S
detected by a oyl aduérisensoioand n et SeNSHep NXlor chgnglﬁg

idle, a t he r sert at a _stage A4. At g stage AS
t he de@e fil {Eg? é@déféé gl\rlﬁ%}%lna‘?’l nt sfglﬂt r3r§ agtd &%staéf&e lS’SﬁG'%eEihe
dense filter 12n|th@|@mmtqmme%ﬁaomseﬁhedﬂu&n&ﬁb@e tdepbbnahlhﬁieﬂblaa i's

detected by a ?ﬂ'h@ﬁjeﬁpssﬂbgo&ovﬁp%@ L S F18ers bl BL a%as:&y ﬁ depth

of insertion o ) ] ]
reliably inserted; i.e., the container 10 is placed with

its bottom portion facing upward.

15 Two holes 10a and 10b are formed in the bottom wall
of the container 10. These holes 10a and 10b are formed
at positions of an equal distance from the center line of
the container in the radial direction, and are
maintaining a predetermined angle relative to the center

20 line. This angle corresponds to a rotational angle a
(Fig. 6) along which the inner cylinder 15 turhs between
the filling position and the administering position that
will be described later. Ring-like filter-fitting
portions lla and 11b are provided on the container on the

25 outer sides of the holes 10a and 10b so that the filters
12 and 13 can be fitted thereto. One hole 10a has a size
corresponding to a single-dose amount of the powdered
medicine, and specifies the medicine~containing hole.
Here, the capacity of the medicine-containing hole 10a

30 can be finely adjusted depending upon the shape of the
filter 12.

A protrusion 14 is formed on the inside of the
‘bottom of the container 10 along the center line. In the
step of inserting the filters 12 and 13, the position of
- 35 the container 10 in the rotational direction is
determined by utilizing the protrusion 14.
The filter 12 corresponding to the medicine-




the dense filter 12 is confirmed by a digital gauge, and the npresence of
the coarse filter 13 is also detected. 10 At a stage A8, the workpiece of
container is transferred onto a second conveyer B. At the tine of

transfer, the workpiece (container 10) |§ turned upside down. Like the
first conveyer A, the second conveyer B, }oo, moves the wor kpi ece |inearly
15 and intermttently, so that the proceSS|ngs are executed at stations Bl

to Bl2. At a Sé&ﬂ%:ﬁﬂ-lng{ heolvprlkc)a (1G0T YRl f' 19 cbka dﬂ%ﬁﬁr I'htf.i, gnto the second

conveyer B and, at , air is injecte st nul t aneousl sucked
to clean the |Eﬁ?ﬁq Qﬁoqlﬂ?Qﬁﬁﬁ%ﬂlﬂﬂrtﬂ9n forrifgnedyi pdjystangsthest ep

(stage B3) of ¢dppridyndf iR vy 1@)l.i nder Fiig.t he kedydehBe epmeeCyl i nder

15 for |ntrogﬁf E#¥14%¥&E%§ ed nedicine is |ntegrally constituted, of

resin, of ab ﬁgb HaRATG S SeHi anBFeEInEAPRy sRRRSRIIRG

sli ght | y5smal lwgort hdre tdesel5 deerbOttﬂl@rTH\éﬁbé sintaee1of mhhengeatai ner 10,
nt r,oduct i ssage 18

nedi
gggeﬁdlﬁéliﬂgpgﬁﬁkﬁpo[hg&he&% §’d§ﬁﬁgfd}F§ELﬁh%g #ﬁelE§?Fﬁ8an&ﬁlt Drtion
15b has, at itfEltigper pogdrtinod laawbddei dedlinpogt the mﬁeanﬁ ?ﬂnmnC|rcular
|
shape 30 (€. 9.ins W Q@%%gk'%ﬁ B%E%agﬂgg tﬁggﬁf??Lugﬁbﬁhgr g?%tlon and a

nei ghbori ng angl es becone eqgr ees or tran
rotary shaft F&a&én feses Aﬁetﬁédec@ﬁtéheomeaﬁ@rbOthﬂigolann 5@, t her e

is formed a. hqlla.tel»G 1t3h§htrt@Haﬁ:ébltlﬁef btﬁekohéfg f@ﬂtﬁﬁicﬂrférfﬁé ofy,14 of 35

t he cont ai ner Wth the hole 16 as a center, rou pening 17 is
formed on onehéﬁ e 18nd, CORYERetidtREr sTHE, V‘a]-%‘éll@fn'éh@nltl@b@u%‘ib dgiegrhssage

18 is opened Gmoiube 2d9Gsted3 e@hebbeobelt oRe SIIhPELLion of up-and-
down direction is not imposed on the filter 13 that is
inserted in the fitting portion 1lb.

15 In the step of inserting the filters, the coarse
filter 13 is inserted, first, in the fitting portion 11b.
Then, the dense filter 12 is inserted in the fitting
portion 1la. The up-and-down direction of the dense
filter 12 is checked by using a sensor such as a micro-

20 gauge. When the up-and-down direction of the dense

' filter 12 is reversed, this filter is not used, or this
filter is used upon turning the same in the up-and-down
direction (inverting the concave/convex direction). '

The filters 12 and 13 to be inserted are of a column

25 shape. However, as there is almost no clearance relative
to the fitting portions 1lla and 1lb, a guide (not shown)
is used at the time of insertion. Further, the depth of
insertion of the filter is checked by using a cylinder

_ sensor and a photo sensor.

30 In the production apparatus illustrated in Fig. 9,
the step of inserting the filters of Fig. 1 is conducted
on a éonveyer A. The conveyer A moves the workpiece
linearly and intermittently, so that the processings are
executed at stations Al to AS.

35 | A stage Al is idle and, at a stage A2, the container

| 10 is transferred onto the conveyer A by utilizing the
XY¥-axis cylinder. The position of the container 10 that




The opening 17 is penetrating through the bottom portion 1934 eizraoghe

up- and-down direction, and it assunes a shape that is w dened’ upward as
shown in Fig. 6 to 5 enable the nedicine-containing hole 10a to be easily
filled with the powdered nedicine contained in the container 10. On the
ot her hand, the nedicine  introduction p‘agszag‘e 18 has its | ower end opened
in the |ower surface of the bottom portion 15a, and extends 10 upward and

in-an inclined; hi ' riiQn,u 0 the center axis of
the cylindri callggg?tglﬁ(s)ﬁgg%g %%d?gﬁgérzgﬁ%r@?eétg%l sg%%ﬂ/asre E %nagn fe center
axis and is opbatd aensps-upPextend stagdcrhobei idle arapdrilioroatde 15 On

inserting the enpegrCcyhi ngdeky Foat | b Sigion of
t he inner cylinder 15,ihn t he éfég?g?i%ﬁafoﬂ%%%%%h ?}gyd%?geﬁé nggﬂbfﬂeo
utilizing the 98BARi FEUFEF pdrif oArasEsAnakly ubpereed andr et 2@ Bié@gedept h
of inserts on ofe}hehénaenseytinder 15 id ¢iwh20y Gordsd afsaddy Hd fhe
checked by thedc%é%ndgr.sensgr and %hgﬁfhg%gjsensorg After the inner
cylinder 15 is9FREBrPRaITPREC PRt i Tt eh P it Wt APMEPL €19 @aned
with the air photossegsoBd wht |z beigy Akl dHy ddiecl roerimdduider o¥5. 25 A
- stage B5 is i hg. d, nmedicine is.filled  at .a stage B6., Fig.

3 illustrat esdgﬁ%t(g%q?éstgbgg%%)effojfs 991 'ﬁfén%(ig’y c%rfﬁaﬂﬁ@rl W%\M &A% he
powder ed nedi ckihe pfesenge epfet Brer gwakrsndlinttdworl A id wlad tdetekbtednes of 30
adm ni stypati ongy T, efed I C1 MuSt i) r.o rLng-l i ke
openi ng '1502 betnAv\}:eeQnest}[1){?;3&\%o‘lglf'aii{r\;&;{_gfi ":gLéOﬂ&)aln tr?%eicfnor#é:ra%'g]ﬁritg e% %gggﬁa?gﬁlence, 7
a filling funrtEsR seceredevedtsvwBin Fig. 10. The filling funnel 50 has

a ring-like nedicige o leindb Ly Rd QdrlkDi'ddY (container
10) is turned upside down. Like the first conveyer A,
the second conveyer B, too, moves the workpiece linearly

15 and intermittently, so that the processings are executed
at stations Bl to Bl2. At a stage Bl, the work
(container) is transferred onto the second conveyer B
and, at a stage B2, air is injected and simultaneously
sucked to clean the interior of the container 10.

20 - Fig. 2 illustrates a step (stage B3) of inserting
the inner cylinder in the body. The inner cylinder 15
for introducing the powdered medicine is integrally
constituted, of resin, of a bottom portion 15a having a
diameter nearly same as or slightly smaller than the

25 inner bottom wall surface of the container 10, and a
cylindrical portion 15b having a medicine introduction
passage 18 extending therein in the up-and-down
direction. The cylindrical portion 15b has, at its upper
portion, a sectional portion 15c¢ of a noncircular shape

- 30 {(e.g., a home base-like pentagonal shape of which the two
neighboring angles become 90 degrees) for trénsmitting
the rotation, and a rotary shaft portion 15d. At the
center of the bottom portion 15a, there is formed a hole
16 that rotatably fits to the central protrusion 14 of

'35 the container 10. With the hole 16 as a center, a
through opening 17 is formed on one side and, on the
other side, a medicine introduction passage 18 is opened




35 |i ke opening 52 of the workpiece (container body) 10. I ng y N AeE to fil

t he powdered nedicine as densely as possible, further, the contalner 10 is
vi brated. The 6 June 2006 - 14 filling funnel 50 has a double structure to
prevent the positional deviation of the inner cylinder 15 due to
vibration, to prevent dispersion, and td‘ﬂE%Vént the adhesion of the-
powdered nmedi cine on the inner cylinder 5 15 at the time of filling. In

order to prevept Ehg b@@@Sﬁ'QGrQ% gomder on the outer walls of the
container body 10 at the tine o I11ing and to clean the outlet of the

filling funnel 50 riI'Bﬁt oReREpgt hé $$Iﬂ>¢ﬁgtr@mmme¢hr€alglsmh€t drotitomused to
close the rlngpbrEQoHEQBQIn@noﬂﬁéeﬁ?5éné9déﬁﬁr&$ﬁbééidﬁﬂ'é%& e Qgle s rom

| ocal area. In Fi he solid Tine represents a state where the

filling funnef Bgan FBFFeb%éﬂP%%ﬂ%?du%%@r% % o¥aTn idde Fieprfedént s a
filling &t ate ehabeet haefmé&ii@méwmeiaﬁemg héxwered wdowe fe%salrg;os' tion

wh t t I 10. Fi |1 ustrat a
Step tor i naer FHRBSEBLERREh apddendt FETHE RO Al v ebodh SR | nner

closure 19 is contagnat!| ¥0 nol @redtHy mtsheug leandsitthe amﬂzjcﬂcﬂeudes a nearly

circular cl OSU{]ﬁtPB&&&QPOIfl géagg?qé:qsguq* acel%_sf) ]ﬁ]wdeza %i léa,:nré%o'l%alth ortion

that fits to the upper 1nn
central positibewWer sepbace gslirtdhepdratitom nqn#xpnfiSBQrmmd axtreinds19a to

whi ch ol | Deugpdabhy {h t4rP it Hdd Ofbfed NS PIRIE SRALRg1Sd OF the

i nner cylinder 15. Further, protrusion I'S provi a position
spaced away f rRfP¥ EHenR cteR thﬁﬂ%?ﬁﬂ%%|Q¥%ﬂu9ﬁ%%ﬂeaPYdﬂPé@ﬂP@ﬁ pPorpienr ude

outward beyontbl hen&) OsuFEndIO) td:xibre afhwdr @ 1nlt 8Ret BeAtarChxighaped
shit 20b (Flg 53 {groééégélat t @?ﬁ%ﬁ%éaéﬂé of the noncircular portion
15c.

15 On inserting the inner cylinder 15 in the container
body 10, the position of the inner cylinder 15 in the
rotational direction is determined by utilizing the
noncircular portion 15c¢ at the upper end thereof. The
‘depth of insertion of the inner cylinder 15 in the

20 container body 10 is checked by the cylinder sensor and

' the photo sensor.
After the inner cylinder 15 is inserted, the
interior of the container body 10 is cleaned with the air
at a stage B4 while being held by the inner cylinder 15.

25 A stage B5 is idle, and the powdered medicine is filled
at a stage B6.

Fig. 3 illustrates a step (stage B6) for filling the
container body with the powdered medicine of a
predetermined amount for a plurality of times of

30 . administration. The powdered medicine must be filled
through a ring-like opening 52 between the container 10
and the inner cylinder 15 and, hence, a filling funnel 50
is used as shown in Fig. 10. The filling funnel 50 has a
ring-like medicine outlet 51 corresponding to the ring-

35 like opening 52 of the workpiece (container body) 10. In-
order to f£ill the powdered medicine as densely as
possible, further, the container 10 is vibrated. The




rotation of the nozzle 20 that will be described |ater. 30 - ?;i er
closure 19 is inserted in two stages. Nanely, in the production. apparatus
of Fig. 9, a stage B7 is idle, and a stage B8 is for provisionally
inserting the inner closure 19 (first stage). In the first stage, the
inner closure 19 is provisionally inserted%y 35 utilizing the XY-axis

~cylinder. The inner closure 19 is positioned in the rotational direction
osure 19 that is air, 6 June

by chucki ng the:1pLQtr usi 1 the.inper ¢

2006 - 15 adsggég&?ngﬁggg%egp PE% %og? Qgﬁaféﬂﬂﬁ$%ﬁ?cﬁPeﬁﬁFvﬁﬁ%éﬂﬁﬁt of
the inner cyli P@éatisnghedevhatinnecfctbsuirned ykindmert®dud e i nner
cylinder 15 isyliRs@tigf, i Rodprl || e | di upper end of
the 5 noncircuyér portion ESQroyéﬁﬂea?%ggéécy 1ﬁﬁgfi%g&%¥%%§“ﬂ§%Fh of
insertion i s cREBREICByCListhg Pawdeyed maedictrman thel irmephotld st@rsor .
The hol d&& portboatothéheimknger ceviingder 4% odadr +d - RaNAgeRAI portion

at the upper eag .S _of f tapgred structure, and the inner 10 cylinder 15
is corrected f3F FELOPolT tPORIET nol t R RIRISE WiHe iaf itheaiongaimsar t ed. At

a second stagebfdyaye 80)tié thserdf ngilivend nael tdﬂdxﬁéMFt%%1thﬁeﬁn%@r
closure 19 is SS1d t Lot caontainer 1Q by ytilizing a short-axis
cylinder. As igﬁ§5§%%gf$§r€§£@$ﬁg£& ¥¥é5% ’%Jﬁ?h&&ﬂ E@ghsf%ﬁ§QFFedawhile
bei ng held to phevber iheugpadito cnkbdsaestiatiion-dritke mealiciaes ool lkhe siinner
cylindenglb. T, fond tion is..checked by .the cylinder ,sensqr and
t he photl_c()) sensgls{?‘g%htgsﬁ?iliogn(‘e%fél?%edl?sntnreﬁo&ﬂio  3FEas HoEidanll,
corrected at th@es%ﬁ%# ilﬁ?QnPQRﬁQSentﬁlalﬂidtﬂ sierepahel ddlafinghe inner
cylinder 15. Fr@nnéliso &y ddd st "AlWdld 2ndf §PbkBkeh"$ER0E! NY

represents a filling state where the filling funnel 50 is

lowered down to a position where it comes in contact with
15 the container 10.

Fig. 4 illustrates a step for inserting the inner
closure in the container body. The inner closure 19 is
integrally molded by using a resin, and includes a nearly
circular closure portion for the container 10 and a

20 cylindrical portion that fits to the upper inner wall
surface of the container 10. At a central position of
the closure portion, there is formed a hole 19a to which
will be rotatably fitted a portion of the rotary shaft
15d of the inner cylinder 15. Further, a protrusion 19b

25 is provided at a position spaced away from the center
hole 1%a in the radial direction to protrude outward
beyond the closure portion so as to be fitted to a arch-
shaped slit 20b (Fig. 5) for limiting the angle of
rotation of the nozzle 20 that will be described.léter.

30 The inner closure 19 is inserted in two stages.
Namely, in the production apparatus of Fig. 9, a stage B7
is idle, and a stage B8 is for provisionally inserting
the inner closure 19 (first stage). In the first stage,
the inner closure 19 is provisionally inserted by

35 utilizing the XY-axis cylinder. The inner closure 19 is
positioned in the rotational direction by chucking the

protrusion 19b of the inner closure 19 that is air-




the nozzle. 1n the production apparatus of Fig. 9, a Stage6ﬁfn%20§6' dl e and
a stage Bll is for inserting the 25 nozzle. The nozzle 20 is integrally
constituted of a resin and includes a portlon forning a passage 20a for

t he powdered nedicine and a cylindrical |on which rotatably fits to

t he upper peripheral surface of the con't 10, and has a arch-shaped
slit 20b that fits to 30 the protrusion 19b of the inner closure 19.

el oo ebired) 13 Braant! ebibolPlfofRE AUAIaLLLR Lgat e

nonci rcul ar portion 15c at tHhe upper nner 15. This
transmts the MOVEMEss 6f the Asagrecyldndert he Whmrthgllmier dBosthEe The

nozzle 20 is IﬂSe&%ednBérﬂbH|'%h@glhhérxéyﬁihéerCY§'fgeinsJP@ Jopglg 20 is
positioned in the rotational glrectlon é I nsert nonC|rcuIar p|n (not
shown) in 6 Jurid*SgoBanneg whidenpaiAieg she HoPRE DGO hehiozz| € 20 t hat

is air- a@lsorb«adnc?[lneuaialat boetibasesti en Qfﬁethﬁuéhfzéﬂvﬁlr?@ef “155 fl‘_ﬁui'slf@g;a' ner
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is conpl eted ageshgwnand tRegphdtoasenssri r artsd s Btk q:@_ﬂtldlfpﬂttﬂr%;
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Fig. 9. Wien it Is fo at "a’'defectiv
resul t of inspBEPPENSRAr d8ight t et abewed sﬁnqn;unduaqndxhhﬂ imnedi schar ged

prior tagei ngcyliﬁcﬂéfeiﬁeﬂst@off'@cﬁé@pﬁ% ! % Wﬁ%&) thrh ]T]tf]1an6% l\é{: ﬁ\év

illustrating a step,of  inspecting the asse
15 The assegblw 8Ntk 1%P_ing pinReitedr pairs on an el ectronic bal ance 30

by utilizing the XYa@xhSs&ydnddefage (stage BY) of inserting the inner
closure 19, the inner closure 19 is press-inserted in the
container 10 by utilizing a short-axis cylinder. As in
15 'the first stage, the inner cylinder 15 is inserted while
being held to prevent the positional deviation and
shakiness of the inner cylinder 15. The depth of
insertion is checked by the cylinder sensor and the photo
_ sensor. The position of the inner cylinder 15 is also
20 corrected at the same time by utilizing the holder
portion of the inner cylinder 15.
Fig. 5 is a view illustrating a step for inserting
the nozzle. 1In the production apparatus of Fig. 9, a
stage B10 is idle and a stage Bll is for inserting the
25 nozzle. The nozzle 20 is integrally constituted of a
resin and includes a portion forming a passage 20a for
the powdered medicine and a cylindrical portion which
rotatably fits to the upper peripheral surface of the
container 10, and has a arch-shaped slit 20b that fits to
30 the protrusion 19b of the inner closure 19. Further, the
nozzle 20 has a noncircular hole 20c that fits to.the
noncircular portion 15¢ at the upper end of the inner
cylinder 15. This transmits the rotation of the nozzle
20 to the inner cylinder 15.
35 The nozzle 20 is inserted by utilizing the XY-axis
cylinder. The nozzle 20 is positioned in the rotational
direction by inserting a noncircular pin (not shown) "in




The el ectronic balance 30 is provided with a w ndbreak. Aft@ﬁu&d%@OG
nmeasurenent, the assenbl ed products are placed in pairs on a rotary index
table 32 (first stage) 20 by utilizing the XY-axis cylinder. On the index
table 32, pairs of assenbl ed products are successively sent to the first
to seventh stages (I to VII) where they-afé - nspection processed. In the
first stage, the assenbled products are positioned in the rotational

di t b Lth Si 0 filt fitting portion.
Then, at a sectd SPaGECRRE p81R.208' E e nites Lol it bl e by a
pr edet er mi ned adgbebbsl utThezdﬂgththé Imsscartyl@lylmf\dﬂne noz4le L@xage, thide
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of a circul ar BRGpe ERASOHFe arranged mai ntai ning a pr edet erm ned di stance

to preveng the Ioc:@h §ONEACHs MerhB]1 E8 S B AIC o ANChd Qo SV R nddig 1 ear of
theprubber ag gfter g senb| egpbut 35(%eforeq%e|n |nspecté' t he

nozzl e 20 and ?H%tFn @Fe %9?%ﬂd%?eﬁEPQﬁdQWRF%ﬁ%ﬁNﬁﬂWP%QQ? 2§ fghown in

admi ni stering Fpgsi v| ofindané henSBshEdd e ot ai i - i b HiheN @l 6 June

2006 - 17 <co nlcated W th_the eni n Therefore,, th nmedi ci ne has
not been filled €UPORT bETFR fLvRee c‘ctﬁf%?’dcq%‘{&ﬁ% B in fdhessdase Sldge,

‘however, the noﬁzl‘eg209 ancwmdma itnes mdnmdﬂfatlfia atef ertt itviee pfrloldlwcrtg is

ositio 0, f |nn r, cyli.nder conmmuni cat ed
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is filled mﬁtrﬁt¢ﬁﬁr[ﬂﬂﬁknxﬂﬁunﬂhxﬂrd;sqhangedxpnxnnuho beidge to its own
wei ght . 10 Nextrafsrdl b RIS IR0 WloH S eV brated up

Fig. 11 is a view illustrating a step of inspecting
the assembly filled with the medicine.
15 The assemblies are, first, placed in pairs on an
electronic balance 30 by utilizing the XY-axis cylinder.
The electronic balance 30 is provided with a windbreak.
| After the measurement, the assembled products are
placed in pairs on a rotary index table 32 (first stage)'
20 by utilizing the XY-axis cylinder. On the index table
32, pairs of assembled products are successively sent to
the first to seventh stages (I to VII) where they are
inspection processed. In the first stage, the assembled
products are positioned in the rotational direction by
.25 utilizing the protrusion of the filter-fitting portion.
Then, at a second stage, the nozzle 20 is turned
counterclockwise by a predetermined andgle by utilizing
the rotary cylinder. 1In this case, the rotational torque
is measured by using a load cell. The chuck portions
30 that come in contact with the nozzle are made of a
tubular urethane rubber of a circular shape that are
arranged maintaining a predetermined distance to prevent
the local contact with the product and to suppress the
wear of the rubber. In a state after assembled but
35 before being inspected, the nozzle 20 and the inner
cylinder 15 of the assembly are at the administering
position, and the medicine-containing hole 12 is not




and down (by tapping) by a roller camdriven by a servo ’i%f 2‘55{3
enabl es the nedicine-containing hole 10a to be reliably fi eg h the
powdered nedi ci ne of a predeterm ned anount. To prevent the assenbl ed

~ product 15 from bouncing due to the shock at the tinme of tapping, shock
absorbers are placed on and under the vibAdting portion. Next, at a fourth
stage, the nozzle 20 is turned clockw se by utrlrzrng t he rotary cyl i nder.

Here, the 20 r tlonal rgu measur ed by_ usi | oad cell. In this
case, to0o, thég% Uk 5 ??dﬁygfékecﬁﬁﬁ?*QEC ntalﬁ%qﬁ Femdhozzli e are
made of a tubuh@dlcw:lee hiane nabbsrernffilled r cW@pon Swwipey tthatneat e arranged
mai nt ai ni ng a éleém&ggl%]sﬁa%t rﬁc%eé’{:f &L‘{}e }{o%:ear rcor)c ztlré[ .2

t he product and to suppress e wear d ro atlo
nozzl e 20 and %%eafl‘-cim’éliie cimner ety Uimdsr ]tﬂﬁea%%rrbﬂgﬁ &rid lding pesition

adm ni ster| ng aasid LoRe ogait Ada 7 mRdialderaan oS 108 s Tn o

state of being- connunrcated w th the nedicine passages and 20a. 30

Then, at a fi (AN feAtedherihh the ﬂ?&é&rrrenﬁﬁft%n@m heflet Hdano@Ride 20
and, at the smtmé&ciﬂkﬁ-c&mﬁimrrﬁsﬁgedlcail s ﬂg;rquu%@ tw@%h?tlh@' se, through
the filter to.s e powder me I ne. i s state qQ raying is

i nspected as t%f%dgeﬁo%cg J;ccrlrri?alﬁlﬂlg%@ 08 d Os (e tQs g f’ﬁé‘ punp 21
(Firg. 8) of trwezgﬁdmdered medi ci ne nul ti-dose adnrnlsterlng deV|ce A SIXth
t i dl e and, he, ,sev June 20 e

2seembl 30 o o ah S v et (P SR andE Y4085 B8 P21 ng

assenbl ed products are ‘placed on't
the XY-axis cylichdgwn khniuappnmm)ghw ias neddsur edmatirévenhbyspr agirmg. The

electronic bah@neh 34 disid RHaghk8d cAl HeWiRiAL 03nRE9R ng hole 10a to

be reliably filled with the powdered medicine of a
predetermined amount. To prevent the assembled product

15 from bouncing due to the shock at the time of tapping,
shock absorbers are placed on and under the vibrating
portion.

Next, at a fourth stage, the nozzle 20 is turned
clockwise by utilizing the rotary cylinder. Here, the

20 rotational torque is measured by using the load cell. In
this case, too, the chuck portions that come in contact
with the nozzle are made of a tubular urethane rubber of
a circular shape that are arranged maintaining a
predetermined distance to prevent the local contact with

25 the product and to suppress the wear of rubber. Due to
the rotation, the nozzle 20 and the inner cylinder 15 of
the assembly are at the administering positions, and the
medicine-containing hole 10a is in a state of being
communicated with the medicine passages 18 and 20a.

30 Then, at a fifth stage, the air is sucked from the
end of the nozzle 20 and, at the same time, the
compressed air is injected, as a pulse, through the
filter 12 to spray the powdered medicine. This state of
spraying 1is inspected as being the practically

35 . established state using the pump 21 (Fig. 8) of the
powdered medicine multi-dose administering device.

A sixth stage is idle.and, at the seventh and last




5 plate and is provided with a w ndbreak. After the measurefRptohbe
assenbl ed products are placed on the index table by utilizing ghe XY- axi s

cylinder. The anmount sprayed is calculated fromthe difference of weights

before and after the spraying. The 10 neasured results are di splayed on the
control .board/display unit 40. As a resul%8 of inspection, the acceptable

products of which the one tine of spraying amount is within a -

predet er mi ned range ( .. .15 1.5 are discharged to a takeout port
t hrough an 15 5?8%81’ agpg ?)?Baﬂg?eﬂi E‘Eﬂg}r}géscﬁﬁ?epf%c%ﬂoo‘? heh@ssenbl ed
products that edectieorioi hetlahoeb@4dbfectiVez i@ tith schasiges I D@ A
defective prod | SC chyt . Up mount i ng t he, punp 21 and the
cap 22 on the gghaggéngéégﬁﬁrggu@?agﬁffébggf?ﬁ {hﬁaéhiﬁ%ﬁﬁ%'sﬁﬁﬁh in Fig.
7, a powdered fedftroeiqubaladosel¢nbayinstebled ashn aiwileranipoevieet | S
conpl et eds as sROWRe! Anfl P Srodedla Q{J’Cgféyw%g&glré d below is how to use

the thus conpleted Eomdered medi ci ne nul ti-dose adni nistering 25 devi ce.
To use the devi ce aBTEPHVRNE MeRZuUrenerhe the Fosempledmuaticis mtey, the

device is in tpeagéaten ofhafigdeRNaBTSI By SiEali O Anthd Rey g cylinder
15 is at the adglnlsterl position. Therefore, the nmedicine 30 containing
hole 10a in t hEYHHREdMm suFfacimYint nEPr e atheta iy latashdirar tihe he
medi ci ne passagefi@rémcd hef weaghitsybé fshes bl anfkd:s wHaMPYGatef Widde t he
exterionra, IN ' t e . nozzle, 20.is turn counterclockw se by a

pr edet eri ned %%%?%féihfess%sr ot icgﬁolaa?’n?ﬁ &h g“q'\el Aed Yecause t he
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shaped slit 2008t NP SudE ¥ &N BE &20 tifie of spraying

amount is within a predetermined range (e.g., 15 mg = 1.5

mg) are discharged to a takeout port through an

15 acceptable product discharge chute 36 and the assembled
products that are determined to be defective are
discharged through a defective product discharge chute
38.

Upon mounting the pump 21 and the cap 22 on the

20 assembled product filled with the medicine shown in Fig.
7, a powdered medicine multi-dose (many times)
administering device is completed as shown in Fig. 8.

Next, briefly described below is how to use the thus
completed powdered medicine multi-dose administering

25 device.

To use the device as shown in Fig. 8, the cap 22 is
removed. Usually, the device is in the state of after an
administration and the inner ecylinder 15 is at the
administering position. Therefore, the medicine-

30 containing hole 10a in the bottom surface of the
container 10 is opened to the medicine passage 18 in the
inner cylinder 15 and is communicated with the exterior.

In this state, the nozzle 20 is turned
counterclockwise by a predetermined angle. This

35 . rotational angle is limited because the protrusion 19b of
the inner closure 19 has been engaged with the arch-
shaped slit 20b of the nozzle 20. As the nozzle 20 is




6 June 2006 - 19 turned countercl ockwi se by a predeternineggﬁggﬂd%6 the
I nner cylinder 15 coupled to the nozzle 20 so as to transm he rotation

and is turned countercl ockwise by the same angle a as that of the nozzle
20 as shown in 5 Fig. 6. Blades 15f work to stir the powdered nedicine in
the container as the inner cylinder 15 i3 %%rﬁed, and the anount of
nmedi ci ne does not deviate. The opening 17 in the inner cylinder 15 is

' iti d on di.gj,ne- O I ich. .10._therefore, is
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. cylinder 15, too, IS . w'se fie angle a. in the early
stage of rotation, The apehéhaeléohnatheninher eciDinder 255 ohwe swept by the

bot tom sur f acepgéithenbangh £ibiNEgicife Lo iBASLEE foFe S NPl Hdqse amount
of the powdered di ci ne, wh turned b he predeterm ned angle, the

adni ni st¥t i ng H&%g%faﬁer si?eggﬂé%ldvm%?lé %llhé PrRIIRT ¢ medietare I8 te the

i nner cyl i ndercddtasndroughtdte® €o 30t Haosin i yher echtolsh CHEYYLARRM Wi th

the medicine- f??ta$ﬁé“9iggi§—éégé amount of the powdered medicine is
adjusted by the protrusion or recess of the filter 12 as
described earlier. In filling the medicine, the interior

15 of the pump 21 is communicated with the exterior through
the filter 13, hole 10b and passages 18, 20a. At the
time of £illing the medicine-containing hole 10a with the
powdered medicine through the opening 17, therefore, the
air escapes therethrcugh, and the medicine is smocthly

20 filled.

l Next, the nozzle 20 is returned clockwise by the

pPredetermined angle a. The inner cylinder 15, too, is

turned clockwise by the same angle a. 1In the early
.stage of rotation, the medicine-containing hole 10a is
25 once swept by the bottom surface of the inner cylinder 15
to measure the single-dose amount of the powdered |
medicine. When turned by the predetermined angle, the
administering position is reached where the medicine
passage 18 of the inner cylinder 15 is brought to a
30 position where it is communicated with the medicine-
containing hole 10a.
In this state, the pump 21 is depressed to blow the
air into the powdered medicine-containing hole 10a
, through the filter 12, whereby the powdered medicine is
35 injected to the exterior through the medicine passage 18

in the inner cylinder and through the medicine injection




In this state, .the punp 21 is depressed to blow the air |né? t@ﬁmgomdered
nmedi ci ne-contai ning hole 10a through the filter 12, whereby Yife powder ed
medicine is 35 injected to the exterior through the medicine passage 18 in
the inner Cylinder and through the nedicine injection 6 June 2006 - 20
passage 20a of the nozzle 20, and the pomd%?ed medicine is applied to a

di seased part. At the adnlnlsterlng p05|t|on the hole 10b is cl osed by

the | ower. surf t c 5 T er fore t he pressure
1 |s e ozz

produced 5 by Need BIBRVﬂﬁrﬁﬂ MEHECHRSI ci ne.
Though the enbddiﬁ%mnlkﬁdtﬂﬂaarﬁkaﬂasam waxtdesemrbad abimyeistehingf erence

Lo the accompanuisus diavivis ndile 1980UL0 decaal f LRAL Lhe. | pyeBLign s in

no way limted .10 to the above enbodi ut” can
variety of forSrAnd@y Ky linder 48 - orT@ﬁaﬁéedemntheupredepaetpr@ﬂm¢@m1the

spirit ans SCO&@'Qﬂmi@ﬂmmﬂquhboﬁffeb@QU§§§'ﬁ%eépﬁbkcﬁPb%iﬁ oé@cggglng to

the present inventian as described 15 above, there are pro
apparatus and FeHEHES -of automatically assenbling the parts of the
powdered nedi ci ne mmloughdme afdboainkari 88 dRY ERventi ONBFLS Mddcr fdd i NY

t he powder ed n d_of. automatic conducting the jnspection after
the assenbly. ”%%OQg §1%§0r€ﬁ?58 it %8 gb@pgcﬁ?mB?BHhEg HrPuRESssEnbl y, the
wor kpi eces areshpaﬂéfberedtedtbhatknhEM1Bveatghh forimrgo wonvEMETtaNd a

aut omat e 11 ne- Enepe” PRV aenBaheHE onbd) b Fofn e T3 ) Byt nder .

autonmated line that includes an axrs
The 25 productVéﬁlQFY|@feﬁeymﬁsogreanlbeemhdnﬁedd 6hr¢ﬁ&mgedrwrﬂmmﬁs are

prevented ow ngdebBre@hEeetohNERECLH PP £ 20MY scope of the invention.
Industrial Applicability.
According to the present invention as described
15 above, there are provided an apparatus and a method of
automatically assembling the parts of the powdered
medicine multi-dose administering device, automatically
filling the powdered medicine and of automatically
conducting the inspection after the assembly. That is,
20 through the steps of production and aseembly, the
workpieces are transferred onto a known straight-forward
conveyer and a rotary index table, and the individual
parts are assembled on a completel§-automated line that
includes an XY-axis cylinder and a rotary cylinder. The
25 - production efficiency is greatly enhanced. Further,
mistakes are prevented owing to correct inspection,Aand

the occurrence of defective products is minimized.




the occurrence of defective products is mnimzed. 6 June 2 ﬂgw-ogé CLAI M5
1. A nmethod of producing a powdered nedicine nulti- dose adimni'stering

devi ce which includes a container capable of storing a nulti-dose anount

of powdered nedicine and having, in_the bottom portion thereof, a hole for
contai ning a single-dose anmount of tHReé fedicine and a first filter-fitting
portion, a first filter fitted intgo_the first filter-fitting portion, a
second hol e and a second fiIter-fE&ﬁEﬁé portion provided in the bottom

portion of the container, a_second filter coarser than the first filter

being fittedto {hé ZEi6RA Pifl PEPHIHTIING POIFPESRY MEHIFARE TRy FiRder

capabl e qefsebeidnd nictatred gbekweer ahilhl linkgupesi ki eBnapdnamr adm ni stering

position while i ntai,ning contact, with the igge ttom surface of the
0

r b )

cont ai néPPES Mt tOFdEGr & AMVitAg I8 SCeATOMDf PEFAerGEal'ghi s 8Gpporti ng
an upperrmgatavihgt,hén rher beytondgbrrang taereb@si Aghaneoperi ng at the
upper end of .the container bein% fitted to the inner peripherﬁ of the
openi ng AP ERETSpEr SPRPL SoHC8Re SBONRET REr FhEnBediRd2S| 82dc8uptEdtt o t he
?pperdeﬁdlmﬁrbﬁathn@grp@yhﬁaderaf@i%%ttQiltb@n$ﬂttﬁahentatahéon, ;otﬁtably

itted tq the quter _periphery of the opening at the ypper part of the
containéﬁrs§nélﬂiﬁfﬁ lgtﬁgaiEPHElRPscﬁaﬁﬁgoﬁgsgaég,aRHeEe?ﬁFoﬁg t he
fillingfRasier-aittifhg pewdenadpirBeiidiede innthBebeenbal pertisn sdpplied to
t he nedi ¢i ne-cont.ai ni ng hol e t hrough an openin in_the_inner cylinder, and
Lhe SecGhE FAPLar Shd hdoSaEendL IRGFo CORE SConPIANCEPBAEHFER t he medi ¢i ne
passage fiin tkhke belingeEi¢ykdnder taadseabntih€iadairrirst e hggpp@sibhon, the air

is blown into the di.ci ne-co aining hol e through the first filter, so
that th& nediErnEYilnlefé ﬁéBPgﬁﬁePf eing rotated between a

filling position and an administering position while
maintaining contact with the inner bottom surface of the
container, an inner closure having a center hole for
rotatably supporting an upper part of the inner cylinder
and for closing an opening at the upper end of the
container being fitted to the inner periphery of the
opening at the upper part of the container, and a nozzle
coupled to the upper end of the inner cylinder so as to
transmit the rotation, rotatably fitted to the outer
periphery of the opening at the upper part of the container
and having a medicine discharge passage, wherein, at the
filling position, the powdered medicine in the container is
supplied to the medicine-containing hole through an opening
in the inner cylinder, and the second filter and the second
hole are communicated with the medicine passage in the
inner cylinder and, at the administering position, the air
is blown into the medicine-containing hole through the
first filter, so that the medicine in the medicine-
‘containing hole is discharged to the exterior through a
medicine passage of the inner cylinder and the medicine
discharge passage of the nozzle;

said methed of producing a powdered medicine multi-

dose administering device comprising the steps of:




containing hole is discharged to the exterior through a neghﬁkgﬁogassage
of the inner cylinder and the nedicine discharge passage o0 € nozzl e;
sai d net hod of producing a powdered nedicine nulti- dose adm nistering
device conprising the steps of: 6 June 2006 - 2la inserting the second
filter in the second filter- fitting?pdrtion; inserting the first filter in
the first filter-fitting portion; inserting the inner cylinder in the

cont ai ner bodytisedtidd Nthd hes &ty ad inafe itth thhke eoweer ed 1térlune 2006 - 22
medi cine,, inserting the inner closure to the container and fitting it to
the i nnerticyHINdEt4RY fitting the nozzle to the container to couple it to
the inner cylimgarcing tharetinggt ofi 10duGi ngea ragwaerrad taedirgichengul ti -
dose adm ni stering device according to claiml, wherein, in the step of

i nserti RP*HEYirst and second filters, the container is installed with
its bottom parddent ifrRCithe 4w Gy13ndd rmarhethol-gpiredueimnsoaypowder ed

medi cine nultj- dose adm nistering device according to claim1, wherein in
the step of insertfihfFhEmTEnendiddcdhe rodersd the insertion is
conducted while applying insertion guides to the first and second
filter-fitting portions, respectively. 4. A nethod of producing a powdered
medi cine nmulti- dose adm nistering device according to claim1, wherein, at




the tinme of inserting the first filter in the first filter-_fittd
portion, the up-and-down direction of the filter is confirﬁ%ﬁﬂe%ﬂﬁgle at
the tine of inserting the second filter in the second filter-fitting
portion, the up-and-down direction of the filter is not confirned. 6 June
2006 - 23 5. A nethod of produci ng &2powdered nedicine nulti- dose

adm ni stering device according to claiml, wherein in inserting the first
filter inthe first filter-fitting portion, the first filter is

provi si ofedisingserted in a first step and is, then, press-inserted in a
next step. 6.. A nethod qof produci a powder.ed nedici,ne nultj- dose

adni ni st eri ng UEA J(h,n%lctcch)er di'hy ocq%sé‘}rprﬁ 10 SR e e LS d filter is

[ nsertedfiﬂtitrhf secandfd | 481 idyiithe PROTL] PN, then the depth of insertion
of the second Tilter 1is neasured and the first filter is press-inserted in
the first fifiteridg tthewqugorld dry thhercddtaidept kofcqupdes-iti rserti on of
the first filter is nmeasured. 7. A nethod of producing a powdered nedici ne
nul ti- ddi® HHRhHiSEe9%F devi ce according to claim 1, wherein after the

first and second fjlters have heen i.nserted i the firrst and.second
1 erotitei g port M s ateanns 1 Fpifhes L ps s a5t 1A et hod
of produfddly RinPAVTad TR HGHRR BHdIrdidRs & AdTNISter kg 48w, cepaccor di ng
to claim7, wherein the 'steps of inserting the first and second filters
are exeditedtgr |of tivsaydntra ridre ifS risdi mpdc eeeeyed fiy tarfs, r ¢he conveyer,
and the steps after the cqontainer is turned upside down are executed while
t he cont%r‘r%lqesr Bl g StedmAs) &d thy 14 s &edidc Hrdyen. f§Cingmet hod of
produciq&mguggmdered medi cine nulti- dose adm nistering device according to
claim8, "wherein in

3. A method of producing a powdered medicine multi-

dose administering device according to claim 1, wherein in
the step of inserting the first and second filters, the
insertion is conducted while applying insertion guides to
the first and second filter-fitting portions, respectively.

4. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein, at
the time of inserting the first filter in the first filter-
fitting portion, the up-and-down direction of the filter is
confirmed; while at the time of inserting the second filter
in the second filter-fitting portion, the up—and—down

direction of the filter is not confirmed.




transferring the container onto the first conveyer, the po 5&&é§608f t he
container in the rotational direction is determned by utilizing a
protrusion provided at a central position on the inner bottom surface of
the container. 10. A nethod of producing a powdered nedicine nulti- dose
admi ni stering device according to cta¥m8, 6 June 2006 - 24 wherein, in
transferring the container onto the second conveyer, the position of the
container in the rotational direction is determined by utilizing the first
and second fi-l t e frietthiodg ofoptricdrsingat powdpredr mddagioet wakdifrom the

bottom portion _af ,the container. 11. A method of produci a.powdered

ol of nEGRR MRS SN FETaPEnG CHETILBInECo PG Lo HEFRiB. tner ei n
attel tNseonidiNthe iikanehareed onkal be 3200 £0RYRYEhy he | N erior
of the container is cleaned by 1injecting tﬁe conpressed alr~“into the
cont ai n@oraridrsutkiend irishe failtepr ier proviieientilng theeirnsdr iayhki nder in the
container. 12. A nethod of producing a powdered nedicine nulti- dose
adninis@éﬁsﬁgsﬁéﬁi@@daééoraﬁﬁg:t@réﬁérﬁﬂﬁﬁrﬁﬁérépnﬁ RAXti ASEPti ng the inner

eytinder I e SOnELRST U RALLL o, oL, gh: il indsh |1 (e

rotational directiofci

formed absa aRRAbiARcoUBl 8dvieet BecRREzhe ab EheiHPRET wBBU9h the inner
cylinder. 13. A nethod of producing a powdered nedicine nulti- dose

adm ni stseciongl deéuitee dcscandemgetioial ahm $ccohdr éihteatféttihg i nner
cylinder is inserted in the container, the depth of insertion of the inner
cyl i ndePoréipBasthed. thg. dapibt RédiBFepitdatcPhigthepsraeredfitarEi ne mul ti -

dose adginistering dey ¢ReA¢7058 891£2,C481 M dssMBLE ea in the
first filter-fitting portion, then the depth of press-

" insertion of the first filter is measured.

7. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein
after the first and second filters have been inserted in
the first and second filter-fitting portions the container
is turned upside down.

8. A method of producing a powdered medicine multi-
dose administering device according to claim 7, wherein the
steps of inserting the first and second filters are
executed while the container is being conveyed by a first
conveyer, and the steps after the container is turned
upside down are executed while the container is being
conveyed by a second conveyer.

9. A method of producing a powdered medicine multi-
dose administering device according to claim 8, wherein in
transferring the container onto the first conveyer, the
position of the container in the rotational direction is

~ determined by utilizing a protrusion provided at a central
position on the inner bottom surface of the container.

10. A method of producing a powdered medicine multi-

dose administering device according to claim 8,




after the inner cylinder is inserted in the container, the gontg%&er IS
cl eaned by supplying air therein while holding the interiop BF®

contai ner by the inner cylinder. 15. A nethod of producing a powdered

medi cine nulti- dose adm nistering device according to claim1, wherein, in
the step of filling the container vi 4 the powdered nedicine, the
container is filled with the powdered nedicine through a ring-1ike opening
bet ween the opening at the upper end of the container and the inner 6 June
2006 - 28T§ATndet HPRGanANG e iqantig ednrete the £eferkod of

produci ngprevepmmlertatt R g B tdhe dESR AGEMNIIHE ehienGdaviiegzaccording to
claim1, wherein, in the step of filling the container with the powdered
medi ci né T Bhid MGt SIS Bedtiti ZIRdd ko d 188 threduEEr§Te powder ed
medi ci net imt di—-f idasie GBI isirey it tdeMeC @ raf¢Rldinkd cu® walrdl Mrbm Wherein, in
the step.of .inserting the inner closure in the container, the inner
closure ¥ “bPF&FPéﬁlf’ e IGAeRi5&Ti-phery  of the opening at the

upper part ofil.he zceritaiotelo faptodiicindhe $RMectrbBemeie ihet aky tghaf t
portion f the inner cylinder is fitted tqQ the center

t the, upper part o ,

hol e of W& 3qmﬁ§}%5e5§ﬁﬁeqﬁY%Eenﬁﬁpﬂggé@gnﬁﬁnéﬂalTB3rAWFEFﬁéﬁ of produci ng
a powdersfitareding rRentdlitier dese radifirster bhgodenkececaeaar ding to claim 17,
wherein, in the ep .of insert%ng the inner clgsure in the container, the
i nner cl GRS p6vitStERaOry OtndEft EFPERINeRe 180RLEPAEA PY a first step
and, themjdcipigessel R9eHredsekdn atike jg@bt @hBetohRadnBeXtndt 8Rckiflg A met hod
of prodﬁﬁ%g%.a gpwder%d nmedi ci ne nub;i1 dose adninisterin% devi ce accordi ng
to clai 20Fh&FSCh, “O AN5PESSIINSEFt TRGSEhEYILAREPTCEBSGPE in the

cont ai nefontidieer.

12. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein, in
inserting the inner cylinder in the container, the position
of the inner cylinder in the rotational direction is
determined by utilizing a non-circular portion formed at a
portion coupled to the nozzle at the upper end of the inner
cylinder.

13. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein
after the inner cylinder is inserted in the container, the
depth of insertion of the inner cylinder is measured.

14, A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the inner cylinder is inserted in the container, the
container is cleaned by supplying air therein while holding
the interior of the container by the inner cylinder.

15. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein, in
the step of filling the container with the powdered
medicine, the container is filled with the powdered

- medicine through a ring-like opening between the opening at

the upper end of the container and the inner




inner closure is press-inserted in the container while holghn :ﬁﬁg upper
end of the inner cylinder that is protruded upward beyond e i'mner
closure. 20. A nethod of producing a powdered medicine multi- dose

adm ni stering device according to claim 18, wherein, in holding the upper
end of the inner cylinder, the position of the inner cylinder is corrected
at the sane tine by utilizing the noncircular shaft portion at the upper
end of the jinner cylinder. 21. A method of producing a powdered nedicine
mul ti- doSeDgfs Mkt g dlicc & ldddevdifvgned -cl aim 1, wherein, after the

inner closureids fa teathddtdr the R RehARR AR rde difkemugykinder, the
depth of 6 June 2006 - 26 insertion of the inner closure is neasured. 22.
A et hod bt FBHICESTE E oS EE REFETHEIMN icladdsd -admiesiedter iRg devi ce

accor di nghd tE@IdA 20,1 WhRY &ind cdrtdifR rStaR ot He$RhldeR@ 4t he nozzle in the
container, the nozzle is fitted in a non-fixed manner to the outer

peri phemFHICife dpniani@inede ifppérrsded-of the container body and, at

the sanme timg7.a pORRHGU A JIRIQhd he poirezlldl medaeupledytieithe
nonci rcul ar shaft portion at the wupper end of the inner cylinder in a

manner t¥1G AR SHeRAY Seviee akkEdHed SO sredicilng YASE6dder é8 medi ci ne

mil ti- dofe AP USLeldda idryittr aeeRrdingsi@eCliai Phe2 cowteraer, in the
step of inserting the nozzle in the container, a pin is inserted in the
nonci r g HHeE GLAWE hd& 1fd xeddy Tdéteds fondde drwe REF&PREENar porti on

at the wmpeaheerpedfing e itmengpdy pdet BE ehet @onfe@hkirn@ntheanozzl e,
thereby to determne the position of the ngzzle in the direction of
rot at i orff'e same time, the rotary shaft portion at the upper part
of the inner cylinder is fitted to the center hole of the
inner closure in a non-fixed manner.

18. A method of producing a powdered medicine multi-
dose administering device according to c¢laim 17, wherein,
in the step of inserting the inner closure in the
container, the inner closure is provisionally inserted in
the container in a first step and, then, is press-inserted
in the container in a next step.

19. A method of producing a powdered medicine multi-
dose administering device according to claim 18, wherein,
in press-inserting the inner closure in the container, the
inner closure is press-inserted in the container while
holding the upper end of the inner cylinder that is
protruded upward beyond the inner closure.

20. A method of producing a powdered medicine multi-
dose administering device according to claim 18, wherein,
in holding the upper end of the inner cylinder, the
position of the inner cylinder is corrected at the same

| time by utilizing the noncircular shaft portion at the
upper end of the inner cylinder.

21. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the inner closure is fitted into the container and to

the inner cylinder, the depth of




24. A nmethod of producing a powdered nedicine multi- dose a@g&ﬂhgb ring
devi ce according to claim1l, wherein, after the nozzle is inserted in the
container, the depth of insertion of the nozzle is neasured. 25. A nethod
of assenbling a powdered nedicine admnistering device which permts an
inner cylinder to nove between a redi®cine filling position and a bl ow out
position upon turning a nozzle, conprising the steps of: incorporating
first and second fi Hﬁ{s on the outer .side of a pbottom portion of a

0

cont ai ner St ¥he SISO GO S dF FEESUT6Red on the upper side, the
second filté&rZ.beimgnaddardsert thadludied ia stowiddricer nediring thétdent ai ner

upsi de- dgywn. hat n? f ont ai ner. faces r.d; inserting
t he inner cylsalcarlﬁ tgi?lslgn _n?%rﬁ%%ng%cfog%ﬁﬂ%ngo sclrl e'o %ép‘eqﬁlg\éé%&géf t he
cont ai nef™ §he |94RP tafe icwmrdilagr thiet mog Z3reedet ¢hei wedtadoemt ¢he powder ed

medi ci ne,d4Am the Side Ol roReMANG ided RRNGRH &iN8he Guikpe 2006 - 27
securing and fitting the inner closure to the open end of the container as
vel | as R e T hidr TR i9REEY- 8o thdhe (IRPeth BeE te P héker CRATLRRRSHT ot r udes
toward Guidsi ded)f dthehec ol ke, aRd nodt-adialhy afd hileg oitheneozzl e to the

open end qf ;the _ container while coupling_.it to_the inner closure in a
Belatd G e gercgtté)t "G PS8 CIAS ocfth pP8EL¢PRg 2k S er ed

manner tO tTansm t= e
medi ci nelppEx ienddasfe tAdniimrstreciyddgnderi de whinemnienc todésaasmant ai ner
capabl e Qf: st ng a nul ti-dose anount of powdered nedicine and having, in
the bottom portion thereof, a hole for containing a single-dose anmobunt of
t he nedici neZ%@nd & Mmetded pif] peeducinong perdessd aeficinef MPL&i—fitt ed
into thelose administering device according to claim 22, wherein,
in the step of inserting the nozzle in the container, a pin
is inserted in the noncircular hole of the nozzle that
corresponds to the noncircular portion at the upper end of
the inner cylinder prior to inserting the nozzle, thereby
to determine the position of the nozzle in the direction of
rotation.
24. A method of producing a powdered medicine multi-
dose administering device according to claim 1, wherein,
after the nozzle is inserted in the container, the depth of
insertion of the nozzle is measured.
25. A method of assembling a powdered medicine
administering device which permits an inner cylinder to
move between a medicine filling position and a blow-out
position upon turning a nozzle, comprising the steps of:
incorporating first and second filters on the outer
side of a bottom portion of a container with the bottom
portion being positioned on the upper side, the second
filter being coarser than the first filter
turning the container upside-down so that the open end
of the container faces upward;
inserting the inner cylinder in the container from the
side of open end of the container;
filling the container with a predetermined amount of

powdered medicine from the side of open end of the container;




first filter-fitting portion, a second hole and a second féh&ner thti ng
. . : . ) e 2

portion provided in the bottomportion of the container, a Second filter
coarser than the first filter being fitted to the second filter-fitting
portion, an inner cylinder capable of being rotated between a filling
position and an adm nistering p05|t|3r7 While rmaintaining contact with the
I nner bottom surface of the container, an inner closure having a center
hol e for rotatabling upEbriitrig ran tllrfpe'mr;mr tclafsutree tionnére oplennded and f or

closing on AReMidit AlndiN@LIRRAN e f e (SN Ak Rl A9 fhhed to the

I nner per.i 8 of the ening at th per part o conta| ner, and a

nozzl e % S dsgpde (Hrottﬁél er‘?nérow@ﬁq RUES 186 &< €5 transnit
t he rot ammlrr@i;ataab:ly fitted to the outer periphery of the opening at

the upper parioleddie; cORtaliel:ndih HAY 1 2 yIedLeine.dl sEhasge passage,

wher ei n, at the filling position, I cine in the container
i s suprﬁ“? ey H@lrkﬁdlctﬂur?eh@&nt% r’ﬁon hﬁollémteﬁr GdGFU&S dPeRing in the
i nner cytanrder ,taric e ite dord rfdﬂattefonand t he second hole are comuni cated

with the nedigg ne pgm% IJ¥ ?}%ddcﬁ"@@’:’ C¥>| Mo (STagzTale WETY %tlntehﬁluﬁ‘ET ni stering

position, air s blown into ne- contalnlng oIe rough the first
filter, A5% RAMIHS tegding ﬁ@"llr?et mE iFEdilgicAedesnfaichPh@ i8dl e i s di scharged
to the expeble dihrsoughiriche meditdi-tesepassage of pbedemper meviliicider and the

medi ci ”%\rﬂi BN PRI BV RTOATLNAOIE! produt ng 4
rredl ci_ne nu

powdere ti- _dose admnisteri ng rrpr|5|ngthe6June
2006 - Qe e sipgderidege REcsdtord et @@dllﬁlpﬁea@éicanélffﬁrqer-
fittingﬂmﬂﬂeﬂﬂflttlng portion, a first filter fitted into the

first filter-fitting portion, a second hcole and a second
filter-fitting portion provided in the bottom portion of
the container, a second filter coarser than the first
filter being fitted to the second filter-fitting portion,
an inner cylinder capable of being rotated between a
filling position and an administering position while
maintaining contact with the inner bottom surface of the
container, an inner closure having a center hole for

" rotatably supporting an upper part of the inner cylinder
and for closing an opening at the upper end of the
container being fitted to the inner periphery of the
opening at the upper part of the container, and a nozzle
coupled to the upper end of the inner cylinder so as to
transmit the rotation, rotatably fitted to the outer
periphery of the opening at the upper part of the container
and having a medicine discharge passage, wherein, at the
filling position, the powdered medicine in the container is
supplied to the medicine-containing hole through an opening
in the inner cylinder, and the second filter and the second
hole are communicated with the medicine passage in the
inner cylinder and, at the administering position, air is
blown into the medicine-containing hole through the first
filter, so that the medicine in the medicine-containing
hole is discharged to the exterior through the medicine
passage of the inner cylinder and the medicine discharge
passage of the nozzle,

said method of producing a powdered medicine multi-

dose administering device comprising the




inserting the first filter in the first filter-fitting poréijoré;zoigserting
the inner cylinder in the container body; filling the contali \%Ith t he
powdered nedicine; inserting the inner closure to the container and
fitting it to the inner cylinder; fitting the nozzle to the container to
couple it to the inner cylinder; and i nspecting the thus obtained
assenbly. 27. A nethod of producing a powdered nedicine nulti- dose

adm ni sterepyy @evi ce according to claim 26, wherein in a state where the

assenbly is obtained, the inner cyl.inder ,is.set at the admnistering
posi ti on, andmﬁweerncsjt%qp e isf?scpoégfi r{te‘rFe %3&%&?6 &%J;rﬁ %he fol | owi ng
sub- st epSitwifrig fgdgtigrgasuri ng sub-step of neasuring the initial |oad of
t he assenbly;. turni.ng the zz| e by a pr.edeterm.ned le relative to the
cont ai ner bo&yn%eor%&m%ﬁ%quxﬁ%% E st %qﬁitr%' Gt Gn;
vi br at i ngptthieorgssenbl y; turning the nozzle in the opposite direction by a
predeterm ned angl.e rel.ative to th(i.co t ai,ner bo% to  bri n%ﬁ]the i nner

al

cylinder to tHEHEdME & M FoSHide s dekithg CREE VS 58%he end of the
nozzl e whil e fiildjiegt ithg: tdenteanpresseat ahe phwokghkd e didiher; so that a
si ngl e-dose anmount, .of the powdered nedicine_ in the, nedicine-containing
hole is injedted frof theE MdYie STt S Eond eSS PG SEUB Sk ep of
nmeasur i rgi ttthiend dad tef thiee imssemyllimafdrer the injection and cal culating the
he. i nj oct i o S SWiGIFer o 0o 1 FRE S0 8B6rd LorbRehiing oub. ot epe. are
carri ed that ilmnean cglldeideani and _
inspecting the thus obtained assembly.
27. A method of preoducing a powdered medicine multi-
dose administering device according to claim 26, wherein in
a state where the assembly is obtained, the inner cylinder
is set at the administering position, and the step of
inspecting the assembly comprises the following sub-steps
of:
first measuring sub-step of measuring the initial load
of the assembly;
turning the nozzle by a predetermined angle relative
-to the container body to bring the inner cylinder to the
filling position;
vibrating the assembly;
turning the nozzle in the opposite direction by a
predetermined angle relative to the container body to bring
the inner cylinder to the administering position:
sucking the air from the end of the nozzle while
injecting the compressed air through the filter so that a
single—ddse amount of the powdered medicine in the
medicine-containing hole is injected from the nozzle; and
second measuring sub-step of measuring the load of the
assembly after the injection and calculating the amount of
" injection from the weight difference between before and
after the injection; and wherein said first and second
measuring sub-steps are carried out by an electronic.
balance provided with a windbreak.




bal ance provided with a w ndbreak. 6 June 2006 - 29 28. A ge&ﬂgﬂ)gf
produci ng a powdered nedicine nmulti- dose -adm nistering devicé according to
claim 27, wherein, after the initial |oad of the assenbly is neasured, the
assenbly is transferred onto the index table, and the i ndividual sub-steps
in the step of inspection are execut@d ~while the index table is being
turned. 29. A nethod of producing a powdered nedicine nmulti- dose

adni ni steri nga&ievmceneaﬂﬁﬁf GNP AR idigNa2 owsReldl hedichigkamaleyLi nder is
used |né$he fo E in tmo sub-steps of _turning _the nozzle relative to the

cont ain Haire ATEREARS &°r aiged &'t HBSERBK portion of

t he rotaaﬁ»qezcytlhencierlﬂlraa; leeresf the ceRlkael yWilsh rMehgureaz! ene30. An
apparatus for wder ed nedi ci.ne nulti-dose adnlnlsterlng

praduci n
devi ce VHi% (9’1“bijr¥clj1fdér§a§’ %@r%’rrﬁdné’rnt c&pEbREdsE Sebleng 2RdmbPei - dose amount
of powdeirre virtliadi mb@t@;ﬁawmg,hel ’tlhe odFotihgmapenbinoarkhekeehirea hole for

containin gl.e- ose un f the nedicine and a first filter-fitting
portion, f§J§é§- 5@% §§c §d"Gi F*&PeS i tting portion provided in the
bottom porti &% ofZ&hmeUhmdxmfh@modacaegoadpbmhbeedcmadseﬂnehmulthe first

filter RAINGdiilied i ectaeand cbblhehs! kbt Ad:R0BY] Ofhncackhrat | f11ter
fitted into the fi.rst ["ter-f |tt|ngp partion, I nnef gﬁln er capabl e of
t

bei ng r dPIPEY GIEER alﬁlqseﬁglan ﬁ@ﬁeaﬁdngntgﬁnﬁﬁpsﬁ PAg°posi tion
whi | e maiurnding e comzdet reilbfiveetbnbae bohtadneur badg, okntihencont ai ner,

an | e othR SubCNG 2 g0ababangbe har ohabal gl sHPBor Lhag | an upper

part of the I nner. | i nder closin enlng e upper end of
the contt&itR&Y E@iﬁ&dFFtFESttSOm?ﬁe1PﬁﬁeP°B§PFEh€F§hOF £hBOBBeRi ng at the
upper part of30t.heAncappairat¢us @nd prodazieagcaupbedetredt heduppae end of the

multi-dose administering device which includes a container
capable of storing a multi-dose amount of powdered medicine
and having, in the bottom portion thereof, a hole for
containing a single-dose amount of the medicine and a first
filter-fitting portion, a second hole and a second filter-
fitting portion provided in the bottom portion of the
container, a second filter coarser than the first filter
being fitted to the second filter—fitting'portion, a first
filter fitted into the first filter-fitting portion, an
inner cylinder capable of being rotated between a filling
position and an administering position while maintaining
contact with the inner bottom surface of the container, an
“inner closure having a center hole for rotatably supporting
an upper part of the inner cylinder and for closing an
opening at the upper end of the container being fitted to
the inner periphery of the opening at the upper part of the
container, and a nozzle coupled to the upper end of the
inner cylinder so as to transmit the rotation, rotatably
fitted to the outer periphery of the opening at the upper
part of the container and having a medicine blow-out
passage, wherein, at the filling position, the powdered
medicine in the container is supplied to the medicine-
containing hole through an opening in the inner cylinder,
and the second filter and the second hole are communicated
with the medicine passage in the inner cylinder, and, at the
administering position, the air is blown into




inner cylinder so as to transmt the rotation, rotatably ﬁ?tequbg t he
outer periphery of the opening at the upper part of the contalner and
havi ng a nedi ci ne bl ow-out passage, wherein, at the filling position, the
powdered medicine in the container-p8 supplled to the medicine- containing
hol e t hrough an opening in the inner cylinder, and the second filter and

the secand. hole 0L 1Y tﬁ?ur_to'ﬁ%hrmt‘ill' CIf@ﬁt@%SS%%etlhgtt he i nner

cyl i nder, and, at t e . adm ni stering posit nto 6 June
2006 - 30'€ fiRdiREdiciine %F@dﬁu%@%cﬂoetewe@hhpﬁe fllsl fielscheégeﬁiat t he
medi ci ne&d rtltdweaxtmhlmmtﬂmmmﬁgm miheg neelieiine (ﬂ:la%@la@reged the tih@eexterior

t hrough & t@%?%&% t r_an h I.Ci ne
di scharg passagerﬂ#e e nozchlfg1e @qécﬁ%ﬁ'{?e g)%arsg g0 ?o(rahrgu?g%? ¢al ly
pr oduci i aﬁ?@dlf&rnéwtﬂﬁééya@tﬁoﬁi%tlégl AgPaEdeEed conpri si ng:

a pr odumtecbm:]nmmu]}mi-dfo@re |a|fﬂsﬁmm$m@rhjme; fderdtcef, i chelpsuslmgt. he first

filter- f'tt'QQEPOQﬁm:lon |nsert|n e secon fl|h £k % g.igcond

filter-fittirig portion %éQFtFHd gr e &?Qlﬁ &r Fﬁs h&1cHRESi ner with

t he pomderemamﬁmﬂﬂqullﬂéﬂﬂflmglh@epommabnelosueertengheheOQEabnEr and to
zle to_ the container

the inn I|nd andflttl th zZ
coupl | ngrlllt e%lo JTnhe S8 fﬁgglert %lﬁ%&a’ﬁcgoéﬁlggseﬁBF?rtlQﬁdthﬁ
i'nspect ilomeri m:tylumderf dn ithepeohitad nelre wa$$aeIthbypOWHaﬁ:edSmpledmﬁed and for
measur i unt, of ection_ of  a single-dose f the powdered
Toat o1 na kR T e P B e e NGO REE T PL LS PRGER BRAPERED
MEDI Cl NEylABSERACENGF fIHE iBhSEh€@SUBEz1e to the container Whlle

coupling it to the inner cylinder to produce an assembly;

and

an inspection line unit for inspecting the assembly
that is produced and for measuring the amount of injection

of a single-dose amount of the powdered medicine.




Parts of a powdered nedicine multi-dose adm nistering deviceyare,ggsenbl ed,
powdered nedicine is filled and assenbly that is obtained IS I nspected al
on an automatic production line to increase productivity while preventing
the production of defective products. The powdered medicine multi-dose
adni ni stering device is produced through alk omated steps of inserting a

/| [ e co d f the container with the powdered
ﬁéh:gfﬁé Lﬂrgngh a&"" F e FREEHCANGoMERT ABLE HOBRR HoRer part
of the container and the inner cyl poderrebi itkbngTAR i nner closure to the
container and to the inner cylinder, fitfting a nozzle to the container
while coupling it to the inner cylinder, and inspecting the thus obtained
assenbl y.
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ABSTRACT OF THE DISCLOSURE

Parts of a powdered medicine multi-dose
.10~ administering device are assembled, powdered medicine is
 filled and assembiy that is obtained is inspected all on
an automatic production line to increase productivity
while preventing the production of defective products.
The powderedlmedicine muiti-dose administering device is
15 produced through automated steps of inserting a filter
in a filter-fitting portion of a container
» inserting an inner cylinder in the contéiner
body  £illing the container with the powdered
medicine through a ring-like opening between an opening
20 in the upper part of the container and the inner
cylinder, fitting an inner closure to the container
and to the inner cylinder, fitting a nozzle to the
container while coupling it to the inner cylinder, and

inspecting the thus obtained assembly.




