PCT/ JP03/ 03852 (PCT-0363) Specification Title Device

to deliver powdery nedicine into nasal cavity

Technical Field The present invention concerns an

optimal device to deliver powder pCURIPC3 MSabRSi(PGT-0363)
into the nasal cavity. Background Art A treatnent

nmet hod to deliver a powdery nedicine into the nasa

cavity of a patient sng é%&&gg E58H1asthna or nasal
al l ergy has been known generaFIy. In the treatnent

nmet hod, a powdery nedicine filled in a capsule is
admnistered into the nasal cavity using a specia
del i very device. JP-A No. %1 34267 (hereinafter

. e .
referred to as prior art) "haS proposed a delivery

device used for .the treatnent..The device h .
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on the air inlet and a concave part in which a
capsule is inserted on the air exit of the
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Background Art

A treatment method to deliver a powdery medicine into
the nasal cavity of a patient suffering from asthma or nasal
allergy has been known generally. In the treatment method, a
powdery medicine filled in a capsule is administered into the
nasal cavity using a special delivery device. JP-A No. 59-
34267 (hereinafter referred to as prior art) has proposed a
delivery device used for the treatment. The device of the
prior art comprises a cylindrical member having a pump on the
air inlet and a concave part in which a capsule is inserted
on the air exit of the cylindrical member. A top end part is
fitted into the concave part to form a capsule housing part,
and an air guide passage having a valve mechanism is formed

from the capsule housing part to the pump.

Another valve mechanism is provided to the other side



of the punp, and‘air is supplied to'the capsul e

housi ng part through the air gui de passage having a

val ve nechani sm upon pressing of the punp, and

external air is sucked into the POTPIROB/OBHS2 HECT-0363)

anot her val ve upon renoval of the punp pressure.

Further, the cylindrical nenber has, at its top end, a
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assage . into the capsule to deliver the nedicine in
engﬁging the cap in a.%tate of fgtting the concave part of

the cylindrical member and the top end having an opening.

In the prior art device of the constitution described
above, after inserting the capsule filled with a powdery
medicine into the concave part of the cylindrical member, the
capsule is inserted and fixed in the capsule housing portion
by fitting the top end. Then a cap is fitted to the top end
made of a hard resin to perforate at both axial top ends of
the capsule by a needle built inside the cap and guided to

the top end.

Then, when the medicine is dosed, a user detaches the
cap from the cylindrical member and inserts the top end into

one of the nasal nostril and presses the pump. Then, when

the pump is pressed, air from the pump flows through the air



capsule to the nasal cavity of the user. Further, by

repeating the operations for both nasal cavities, the

nmedi cine is dosed to both of the nasal cavities. In

the device of the prior art descrpiedimimrosssaf (@CT-0363)

inserting the capsule in the cylindrical nenber, the

top end is fitted detachably to the cylindrica
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9“@?.%%‘??%%‘? ]f%eti?og: e pﬁ&?g\l}%ﬁ £°s§% nyelp the S‘L%%l%}gng fn the

operati ons
del i ve r.e troubl eso and i1 may be [r at
capfalgoto Ui P o et T o bherSeetns FuEbBERL BV
case. wher.e the t end or the cap is m.ssed, it.,can no
refRRELRG Hi PRRFA IO e Fe P CRCORERT FHRTHEE Hen t he
owdery. medi ci [ opped. in the course of
megbﬁ?’%‘f‘ iyb%s 9§#netﬁeiﬁogﬁ’agi%ogh?ona%%} FFoTeeati on i n
the punp passing through the valve nechanismin the
air guide passage, it will bring about a probl emthat
the anount of the nedicine is reduced,_éha nedi ci ne
can ndt the devigeref Bhe Rriopafifatiesgsiberfof PRy (BT
. and the nedi ci ne dropped in the u has to b
ingpEhiRg. the r¢arsuly gén t@&s?ﬁ&l@ﬁr&‘g{) rﬂﬁi‘ﬂﬁ’%e,t%f}h top end
_user inserts the top end into_the nasal nostril.
ispbheted  detarhalne toyFheepylindrheRl dlembay gnd tBepna cap
it may be a worry of injuring_ PCT/JP03/03852
is( petachazly theovidded teodhei FYipaaricak Mamher - FUiQRfer .

since the top end does not snmoothly fitted to the
sushapeerrtions (xprdedliyesnt gre troublesome and it may be a

worry that the user should forget such operations. Further,
in a case where the top end or the cap is missed, it can no

more be used as the delivery device.

Further, when the powdery medicine is dropped in the
course of operations from perforation to dosing operation in
the pump passing through the valve mechanism in the air guide
passage, it will bring about a problem that the amount of the
medicine is reduced, the medicine can not be delivered at an
adequate dose for the user and the medicine dropped in the

pump has to be cleaned.

Further, upon dosing of the medicine, the user inserts
the top end into the nasal nostril. However, since the top

end is made of a rigid resin, it may be a worry of injuring



this hinders application of nedicine to the nasa

cavity making it inpossible for efficient dosing. The
present invention intends to overcone such probl ens.

Di scl osure of the Invention The pP@BATRO3 0B85 ¢RCHF0363)
Caim1l for solving the problens described above
conprises a capsul e housing/holding p art for housing
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Praﬁ%%%ﬁrng the capsule thereby perforating at both
axi al ends of the capsule, and cutting blades built
|aterally relative to the axial 4 PCT/JP03/03852
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The present invention of Claim 1 for solving the
problems described above comprises a capsule housing/holding
part for housing and holding a capsule filled with a powdery
medicine, a pump installed in the capsule housing/holding
part for supplying dosing air to the capsule housing/holding
part, a medicine delivery part with a top end which may be
optionally branched into two ways for delivering the medicine
in the capsule loaded into the capsule housing/holding part
from the pump to the user's nasal cavity by air supplied
through an air flow passage formed in the capsule
housing/holding part, a capsule setting/detaching part built
drawably in the capsule housing/holding part so as to be
movable in the lateral direction relative to the axial
direction of the capsule for setting and detaching the
capsule thereby perforating at both axial ends of the capsule,

and cutting blades built laterally relative to the axial



for perforating at both axial ends of the capsule. The
invention of claim2 conprises a nedicine
capturing/collecting part having a specific structure

of an air flow passage for captupCDgIRPOR) 38522 PCTg0a63)
powdery nedicine dropping and flow ng backwardly from
the capsule after perforation so as not to flow the
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ends of the capsule. .
medicine by the pump actuation, and a one-way valve the

opening pressure of which is controlled by a spring.

Further, the invention of claim 3 comprises the nozzle
for the medicine spray part constituted with a flexible tube
for insertion while conforming the shape of the user's nasal
nostril for dosing when the user applies the powdery

medicine to the nasal cavity.

More specifically, according to the delivery device
for the powdery medicine of claim 1 provided by the present
invention, a capsule is placed in the capsule
setting/detaching part built drawably so as to move in the
lateral direction relative the axial direction of the capsule
in the capsule housing/holding part and cutting blades built

laterally to the axial direction of the capsule in the



Further, air is supplied fromthe punp upon dosi ng and
the air flows into the perforated capsule to deliver

and dose the nedicine in the capsule through the

medi ci ne passage in the medi ci nep@e) Jves Yo (Peen363)
the nozzle to the user's nasal cavity. Further, in

the |nvent|on according to claim2, since the
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capture and collect the nedicine falling and fl ow ng
backwardly fromthe capsule to the punp upon
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PCT/ JP03/ 03852 (PCT-0363) Further according to the
napgdef@YbEY descri bed nore specifically in claim3, the
user inserts the nozzle of the nedicine delivery part
into the nasal nostril upon dosing the

Further, in the invention according to claim 2, since
the medicine capturing/collecting part, and the one-way valve
the opening pressure of which is controlled by the spring are
built in the air flow passage between the capsule
housing/holding part and the pump, they capture and collect
the medicine falling and flowing backwardly from the capsule
to the pump upon perforation of the capsule and can prevent

falling and backward flow to the pump.

Further, upon dosing, the one-way valve is opened by
the flow under pressure of air from the pump to deliver and
dose the captured and collected medicine together with the
medicine in the capsule by way of the capsule housing/holding
part and the medicine delivery part from the nozzle to the

user's nasal cavity.



medi cine to the nasal cavity. Since the nozzle is nmade

of a flexible tube, it can be inserted conform ng the
user's nasal nostril. Brief Description of the

Drawings Fig. 1 is a side elevatpPoOnaipod 8852 (PCT-0363)
illustrating an enbodi nent of a powdery nedi cine
delivery device according to the present invention.
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Fig. 1 is a side elevational view illustrating an
embodiment of a powdery medicine delivery device according to
the present invention.

Fig. 2 is a cross sectional view illustrating an
embodiment of a powdery medicine delivery device according to
the present invention.

Fig. 3 is a view showing a state of drawing out a
capsule setting/detaching part and placing a capsule therein
in Fig. 2.

Fig. 4 is a cross sectional side elevational view
showing a state in which cutting blades are cutting a capsule
end in the course where the capsule setting/detaching part
with the capsule placed therein is inserted into a capsule
housing/holding part.

Fig. 5 is a cross sectional view showing a state in
which the capsule end is cut off by cutting blades, and the

medicine in the capsule upon completion of perforation is



Fig. 6 is a cross sectional viewin a state where the
nmedi cine in the capsule is under delivery and dosing

by pressing the punp. Fig. 7 is a cross sectiona

vi ew showi ng anot her enbodi ment pE&TAITPOIVIESS52NEBICT-0863)
delivery device of the invention. Each of the
references has the follow ng neanings 10 device to
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Concqy ay 1s a cross sectional view showing another
embodiment of a powdery medicine delivery device of the

invention.

Each of the references has the following meanings

10 device to deliver the powdery medicine into the nasal
cavity

20 medicine delivery part

21 medicine passage

22, 22A, 22B nozzle

30 capsule housing/holding part

31 air flow passage

32 medicine capturing/collecting part

33 one-way valve

34 spring

35 air flow inlet

36 abutment surface

37 protrusion

38 lower portion of the capsule housing/holding part
40 capsule setting/detaching part

41 capsule attaching/detaching concave part




PCT/ JP03/ 03852 (PCT-0363) 42A, 42B capsul e cut end

di scharge part 44 drawi ng end 45 protrusion for

capsul e setting/detaching part 46 end face for

capsul e setting/detaching part 58cpuipod/lo3E32aqPCTg0363)
part 52 bottom 53 pressing part 54 air intake val ve

55 air intake valve 56 intake valve body 60A 60B

utybpg bl a end Best Mode
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to be by way of enbodinents with reference
44 to df%?§ﬁa %%g An enbodlnent of the present
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present invention and Fig. 2 is a cross sectiona

505i de Bf"®/ati onal view of a device to deliver
51 attaching part

52 bottom

53 pressing part

54 air intake valve

55 air intake valve

56 intake valve body

60A, 60B cutting blade

K capsule

KA; KB capsule end

Best Mode for Practicing the Invention

The present invention is to be described by way of
embodiments with reference to the drawings. An embodiment of
the present invention is to be described with reference to

Fig. 1 to Fig. 7.

Fig. 1 is a side elevational view of an embodiment of
a device to deliver the powdery medicine into the nasal
cavity according to the present invention and Fig. 2 is a

cross sectional side elevational view of a device to deliver




9 PCT/ JP03/ 03852 (PCT-0363) the powdery medicine into
the nasal cavity shown in the enbodinent. In the
drawi ngs, a powdery nedi ci ne delivery device 10 for

nasal cavity conprises, generallypce/IB@sid3B52 (PCT-0363)
housi ng/ hol di ng part 30 for housing and hol ding a
capsule K together with a nedicine delivery part 20,

| ing/d [ 40. hui | [
e BORGHE eSS R BoBat  cAB B ol iR 1
emEuiLt i£ the air inlet side of the capsule
88%?%@ hol di ng part 30 for supplying air to the

capsul e, and cutting bl ades 60a, 60b situated at both
axi al ends of the capsule K of the capsule

setting/.detachin part_40_of the capsule.. .

ous 10/ GEARILASPE - 30PPEISTH ANHIIREJERSTREY g, 10

axi al _ends of the capsule K b etting/ det.achi ng
£OF L BASEL oF PG Y RPBHISRTe SEPEFRY et AR Spar ¢ 40,

In_th7 nedi ci ne delivery part 20 of _this ,enbodinent1 aK
hopsdpg/ helng RArt 84 £a5, PORsiRg 30 hRhding @ cappule

exi t sidiz wi th respect to the axial direction of the
togghET eWidlhra MRALGIASs (ed INEEY RFTolPi-ng HAPFULD, and

nozzl es 22A and 22B made of flexible tubes are forned
setgipgédebaching drant, & Onbiditndrapakly g othe ppapsyle

fl ow passage 31 of the capsule housing/holdinq1 o
housing/holding part 40 and a pump 50 built in the air inlet
side of the capsule housing/holding part 30 for supplying air
to the capsule, and cutting blades 60a, 60b situated at both
axial ends of the capsule K of the capsule setting/detaching
part 40 of the capsule housing/holding part 30 for
perforating holes at both axial ends of the capsule K by
setting/detaching operation of the capsule setting/detaching

part 40.

In the medicine delivery part 20 of this embodiment, a
medicine passage 21 is built in an upper part (air exit side)
with respect to the axial direction of the capsule K of the
capsule housing/holding part.30, and nozzles 22A and 22B made
of flexible tubes are formed to the top end of the medicine

passage 21.

An air flow passage 31 of the capsule housing/holding

10




10 PCT/JP03/ 03852 (PCT-0363) part 30 axially bel ow the
capsule K (air inlet side) includes a nedicine
capturing/collecting part 32 for capturing and

col l ecting the powdery nedicine f atirysgoa o344 0Wiptg-0363)
backwardly fromthe capsule K, and a one-way val ve 30
al so preventing faIIing and backward fl ow ng of the

th
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an_be set and detached_ drawably in the latera
meéilf’éﬁf’i %F] o e reaRsatke tl%tphéhﬁxg’éfpp M 1 edPPoRNSTWEhHe

sule K to the_capsul e hou3|n%/holdi part 30 and

valVh, i Hy RARPYRA JrS mREVERSs BREKsELeY e qetmachy that it

part 40 is regul ated by the abutnment of the detaching
OPSHH when ghe HreRBite 9o/ 137T50M the PR Yy geqckes at or
_housi ng/ hol ding part_30. Further, when the capsule
higheri ﬁgwae% RFFTRF G Prgssurepandcdlosns thee adapEiry

housi ng/ hol ding part 30, the inlet
inlet 35 when the pressure of air from the pump 50 is lower

than the prescribed pressure.

The capsule setting/detaching part 40 has a capsule
attaching/detaching recess 41 at a position of attaching or
detaching the capsule K, such that it can be set and detached
drawably in the lateral direction with respect to the axial
direction of the capsule K to the capsule housing/holding
part 30 and a drawing end 44 of the capsule setting/detaching
part 40 is regulated by the abutment of the detaching end 44
to the protrusion 37 built in the capsule housing/holding

part 30.
Further, when the capsule setting/detaching part 40 is

pushed into the capsule housing/holding part 30, the inlet

end is regulated by the abutment of a setting/detaching

11



end is regul ated by the abutnment of a

setting/detaching 11 PCT/JP03/ 03852 (PCT-0363)

protrusion 45 of the capsule setting/detaching part 40
agai nst the abutnment face 36 of tBReT¢£IPERE3852 (PCT-0363)
housi ng/ hol ding part 30. The punp 50 is conprised of

a resilient rubber material into a bottoned

pr%¥£h§§5%g@%H§FQEﬁaQ%ﬁs%ﬁeaget@gg&g@&f%ﬁﬁ%ﬂ& pakt @0

ottom a pressing part
k ent i I ncl achi [ :
agRihELTHE My thorty Indel 2e 08, PhEPEAHAD ERidusTho/Rording
paﬁkrgapferential surface of the capsule
ousi ng/ hol ding | ower part 38 of the capsule
housi ng/ hol ding part 30, and an air inlet valve 54 is
attached to a central portion of the bottom 52. The

tta cer ! to e
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Lnl |ve bady. 56. The valve is cf wh
magf-fer ' BE S oittied PratParfeet ShRe e iig, ahe P
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seRLERaTEL Fortht CREEISRLaoHEEh PLramEe g o §irsaps of
tnh' dapsute housing/holding lower part 38 of the capsule
housing/holding part 30, and an air inlet valve 54 is

attached to a central portion of the bottom 52.

The air intake valve 54 produced using a resilient
rubber material is comprised of an air inlet form 55 and an
inlet valve body 56. The valve is closed when the pump 50 is
pressed, while the valve is opened upon restoration of the

pump 50 after pressing to supply external air to the pump 50.
The powdery medicine delivery device 10 for nasal
cavity according to this embodiment has been constituted as

described above.

Then, description is to be made to an operation upon

perforation of the capsule with reference to Fig. 3 to Fig. 5.
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12 PCT/JP03/ 03852 (PCT-0363) At first, as shown in

Fig. 3, the capsule Kis placed in the capsule
attachi ng/ det achi ng concave 41 of the capsule
setting/detaching part 40 and therPcap3rd®/03852 (PCT-0363)
setting/attaching end face 46 of the capsule
setting/detaching part 40 is pressed so as to intrude
the capsul e setting/detaching part 40 into the

capsul e housi ng/ hol di ng part 30. Then, as shown in

Filo. f Aydidieacanntle K, pkageds | hyd R8p6aARsUkeis placea

setting/déetachi ng concave 41° of 't he cap
wop Ehe; AT SRR (R R EonE RS A Brg R oo
e rephyarEpdiilo ol A A 5Pk SRR R ES SN SRP Rt Befiin
enfuFREPalt ngt oot Cobrangy seheind pae bR FRRL A0 dfen
PrEaRet BoSEr | RGP UGG FAPPURD Ta CIAA trs Rg: Part
so B Achbe AL MR BB SR 0 g

part 30, the capsule K that was al ready perforated

with holes at both axial ends pass conpletely through
to the nedici ne passage.21 of the nedicine deliyver .
part ?R?Qmu?ﬁlﬁgogprlPlE%ﬂchﬁnrﬁﬁ the cgps E@ Eaﬁiﬁ?%b in
housing/holding part 30 to be in a state read% fgr
th&ogpﬁa %ﬁesgﬁﬁﬂqg4ggtach1ng concave 41 of the capsule

setting/detaching part 40 intrudes into the capsule
housing/holding part 30, the cutting blades 60A, 60B built
laterally at both axial ends of the capsule K in the capsule
housing/holding part 30 cut off both axial ends KA, KB of the

capsule K, thereby perforating both ends of the capsule K.

Further, when the capsule setting/detaching end face
46 of the capsule setting/detaching part 40 is pushed to abut
the setting/detaching protrusion 45 against the abutment
surface 36 of the capsule housing/holding part 30, the
capsule K that was already perforated with holes at both
axial ends pass completely through to the medicine passage
21 of the medicine delivery part 20 and the air flow channel
31 of the capsule housing/holding part 30 to be in a state

ready for dosing the medicine.
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13 PCT/JP03/ 03852 (PCT-0363) In this case, as shown in
Fig. 5 the nedicine in the capsule K perforated at

bot h axial ends thereof falls toward to the air flow
passage 31. Since the one-way val peTa3p03/03453 ®CT-0863)
medi cine is captured and collected in the nedicine
capturing/collecting part 32. As described above, upon
perforation in the device 10 to deliver the powdery

medi cine into the nasal cavity in this enbodi nent,

ol eorfuBARklok PRE! ShALECLATE O 243! RS, L 14 e
capsul'e K only e opera I on ousi ng capsul e
e, KB LB A0 ool Y8t oML B v
back dl f i

B L
/ col] ect t 22. t
cl%s%%iﬁ;,‘cf#% SR E o SHaTeERe P m@fera# 18h 10
I Kis, ta be.d b f t
mefti 158" Sp Eoriad/ Qs ting RazE 88 22a, 228 of the
medi cine delivery part 20 are inserted into nasa
nostril of a user and the pressing part 53 of the

unp 50 ssed in the dlrectlon of an arrow P a
shommﬁﬁrdQQ%; sd PHQVEreBB%?ép%ﬁ orgtiony ifefhgnd ?Y&Fe 10

oHe hal f way val ve 33 increases and, when 14
to deliver thé powdery medicine into the nasal cavity in this

embodiment, holes are easily perforated at both axial ends of
the capsule K only by the operation of housing the capsule K
in the device 10 to deliver the powdery medicine into the
nasal cavity and the medicine falling and flowing backwardly
after perforation is reliably captured by the one-way valve

33 and the medicine capturing/collecting part 22.

Then, operation upon dosing the medicine to the user
after perforation to the capsule K is to be described with

reference to Fig. 6.

At first, when the nozzles 22A, 22B of the medicine
delivery part 20 are inserted into nasal nostril of a user
and the pressing part 53 of the pump 50 is pressed in the
direction of an arrow P as shown in Fig. 6, the pressure of

air loaded on the one-half way valve 33 increases and, when

14




PCT/ JP03/ 03852 (PCT-0363) it reaches to a

predeterm ned pressure, the one-way valve 33 is

opened in which air is supplied fromthe punp 50

through the one-way val ve 33, thecrpires 3852 (PCT-0363)
capturing/collecting part 32 and the air flow channe

31 to the capsule K Thus, air fromthe punp 50 flows

¢! LOmLAbe 155) gp% Oletd 5 nEAPRAbLESILN f@%@b% 5P gL e 833

passage 2 e nozz € nasa
ls°§ée%%§§u°f oy 5 1, BB ge PG o%a* Sl e tfghh
e PR oo V%%Sdaoaf%er%g&ﬁ‘?%eg%@ Hfiaeotihd part
BZHSgbg#ﬂg %ﬂ%ﬁ%ﬂ%ﬁ E#%ESFn pg?llecnﬂg§the$Pgration

and exists in the nedicine capturlng/collectlng part
32 and in the air fl ow passage 31 is delivered by air

fromthe punp dis deliv nd dosed, t oget he

TS . g BB, pang sk Flove 230m iR gbaptde ‘o

cavities of the user. As a result a rescrbgig
thegaRsule K HEhrrigttithe FPFFS&“?nP?$EP ;%ﬂn4§ gafopales

reliably delivered and dqosed to the user's nasa
22@av???e€9 e agal R tderort the W$Fii etion of

pressing to the punp 50, pressure of air |oaded on the

one-way valve 33 is 15 PCT/JP03/ 03852 (PCT-0363)

In this process, the medicine in the capsule K is
agitated by air flowing inside the capsule K and is delivered

and dosed together with air to the nasal cavities of the user.

Further, the medicine that was captured and collected
in the medicine capturing/collecting part 32 upon perforation
and exists in the medicine capturing/collecting part 32 and
in the air flow passage 31 is delivered by air from the pump
50, and is delivered and dosed together with the medicine in
the capsule K to the nasal cavities of the user. As a result,
a prescribed amount of the medicine filled in the capsule K
can be reliably delivered and dosed to the user's nasal

cavities.

Further, just before the completion of pressing to the

pump 50, pressure of air loaded on the one-way valve 33 is

15




weakened and when it becones | ower than the prescri bed
pressure to open the one-way val ve 33, the one-way
valve is closed. Just before the closure of the

one-way valve 33, air still flowsctyowos osgseRpre®-0963)
the capsule K. Accordingly, the nedicine in the

capsule K, the air flow passage 31, and the nedicine
urin | ect,i art 2 does, not _fall and..flow
wegf aé g e i Hinpiey dnntf ooty
é t he |C|ne to the ? ng SO%can be“Prevegted
PrF&FPE%l © ?ﬁ’ﬁ’%h %ﬁ"eﬁ’a?hé’aﬂ: 8ssP gt e FYmgs8%i §°
et the ure S ved, the SS .
1SR St BRonRnbhe SoLomtrh Pt 0 GOBaPaY cer ey air
tores in the dlrectlon shown an arr ause
st3 T ELors B auin S SletBubge SEou Ece tholy.
i nt ake val ve body 56 of the ajr intake valve
thgpeaddchye 1R e canslss Ky nkheypiy n%}ova.HaSéﬁgeaP} and
flows into the punp 50 fromthe outside by ma%
thﬁlWed%ﬁ%%ﬁeC¢Rﬁ¥F¥Hﬂﬁﬁ91#@§F6P€ Pﬁ%tpﬁ%é¥¥ﬁbnﬁ r?P&ﬁ B?d
punp to an original state as shown chain
leUuBP%kﬂéﬁﬂ%ﬂ e ddye DumR: RA é@@l€@1ﬁ£P9(?Qﬂﬂan§WaFﬁef1°W
powdery medicine into the nasal cavity in this
Ofeﬁﬁédmﬁ@h@m%% thee RUEPs §0e CRN| Be Ipr%mrtr-q% regdably.
capsul e attachi ng/ detachi ng concave 41 of the capsule
setting/detaching part 40 and as the capsul e
setting/detaching part 40 intrudes in the capsule
housiFiythsindi Whepathe3preswing (tq ithe PuaRe806ba, caup-eted

situated 16
and the pressure is removed, the pressing part 53 of the pump

50 having the rubber resiliency restores in the direction
shown by an arrow R to cause a negative pressure in the pump
50, so that the intake valve body 56 of the air intake valve
54 is opened by the pressure of the exterqal air and air
flows into the pump 50 from the outside by way of the air
intake hole 55 to restore the pressing portion of the pump 50

to an original state as shown by chain double-dashed lines.

In the device 10 to deliver the powdery medicine into
the nasal cavity in this embodiment, when the capsule K is
placed in the capsule attaching/detaching concave 41 of the
capsule setting/detaching part 40 and as the capsule
setting/detaching part 40 intrudes in the capsule

housing/holding part 30, the cutting blades 60A, 60B situated

16




PCT/ JP03/ 03852 (PCT-0363) laterally at both axial ends
of the capsule K to the capsule housing/holding part
30 cut off both axial end portions KA, KB of the

capsule K to perforate both axial pepdspad/d3852 q@EIubB63)
K. That is, containment of the capsule K and
perforation thereof can be conducted with an extrenely

1ofh By, SRS 2 “% o Bl @%W%gﬁ.hez?aﬁéuw
di
nofRERE ¥ FE G oy ﬁaﬁé‘iala‘:%‘%l‘pé G ePtubbiore
Kanﬁbﬁﬁei%é’lesn@depﬁ?aap gﬁfi‘gﬁﬁtgfvh??ﬁe Feudh REPE' BErpe
caifgig e &%%%!%sg?aﬁ”*?ﬁ't@% £rie ﬁé«'a?%.m ' The
soF e PR BB o 7 el e
0 di ci .
OPEEs%aWné?%fﬁo ” Secigaﬂf ’gﬁeggpégéﬁmrq%%ﬁang the
collectin the omder nmedi ¢cine falling an flow.n
capgpkGak of ‘Fll“?o §HE S s FPe IRI1I¥RH ‘ffI'F‘egQﬂ’f@e\ﬁé(y m@g‘ftggne
33 also for_preventing the fallln and backward
infpohpagnasal qﬂYﬁiﬁWde?? ke RAPERFE f
The one-way valve 33 is adapted such that_it opens
migfdAgt Hae pﬁ’%%s‘iﬂre Rerfgmatippontt Hae pERR) angl WPAChe¥ag

predeterm ned pressure, whereas the air flow_inlet 35
prpyidedsasg %ysqgﬂ;qﬁﬁqmg@bgg WRetheperior art and, further,

there is no worry of forgetting the perforating operation
which would lead to the dosing failure of the medicine. The
capsule can be perforated reliably to ready for dosing the

medicine.

Further, the capsule housing/holding part 30 is
comprised of the medicine capturing/collecting part 31 for
capturing and collecting the powdery medicine falling and
flowing backwardly from the capsule K, and the one-way valve
33 also for preventing the falling and backward flowing of
the powdery medicine from the capsule K. The one-way vaive
33 is adapted such that it opens when the pressure of air
from the pump 50 reaches a predetermined pressure, whereas
the air flow inlet 35 is closed by the spring 34 when the

pressure of air from the pump 50 is lower than the
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pressure of air fromthe punp 50 is |lower than the 17
PCT/ JP03/ 03852 (PCT-0363) predeterm ned pressure

thereby reliably preventing backward flow of air or
medi ci ne. Accordingly, the medi ci PeTLIRINESB522{@#CT-0363)
col l ected by the nedi cine capturing/collecting part 32

of the air fIOM/passage 31 and exists therein upon

prB8LL oA AL FRer LBl oo R P SVl H8Bkvara

nasa CaVI ne 1 n-t
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I'ncreases predeterm pressure
h I 33. A [
an, So PRSI 5 il Bmepriif rﬁéﬂﬁg%ﬂﬁ Fiedtlsd gale o2 of
del | d d d b falli
thiz atE| oY a%aﬁaé‘@aepeﬁ-ﬁa%ﬁ% R S %Fé%a\"?%‘g Pt acion
fo I t th tQ.b
cafirhe Gk ed aﬁr%—% P, the “i‘?’g heavaath
f th filled t bl
oo, VEFR S S B e 2R, A 15 B
user. urtghﬁ; in the .nedicine ellver par %O q
PrﬁﬁﬁPE? RPER, PO dDGEPPECE AP Ae Sspie
rising flexible tubes are fornmed to op
prsp n{‘)ﬁ% TR AIRETH NG QEIYRY2YALNE hey AE&ﬁrééngi%er*‘tJe‘bce
for dosing while_ conform ng the user's nasal nostri
thiSoRRRCRTRELOTS the RTARLem FRAFcthe TRALHER SRRy BF

injuring the nasal nostril of the
delivered at an adequate dose by the falling of the medicine

to the pump from the capsule after the perforation, or a
problem that the pump has to be cleaned as in the prior art,
a predetermined amount of the medicine filled in the capsule
K can reliably be delivered and dosed to the nasal cavities

of the user.

Further, in the medicine delivery part 20, the
medicine passage 21 is built and nozzles 22A, 22B comprising
flexible tubes are formed to the top end of the medicine
passage 21 and they can be inserted for dosing while
conforming the user's nasal nostril upon dosing. As a result,
there is neither a worry of injuring the nasal nostril of the
user by the insertion of the top ends formed of a rigid resin
into the nasal nostril nor a worry that dosing to the nasal

cavities is inhibited due to inconformity with the shape of
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user by the ihsertibn of the top énds formed of a

rigid resin into the nasal nostril nor a worry that
dosing to the nasal cavities is inhibited due to
inconformty with the shape of 18p@EAIBIHRIIBIR52PCT-0363)
(PCT-0363) the user's nasal nostril making it

i npossible for efficient dosing as in the prior art,

u fici 0S| c n Lef ficie i
0oL 4 R, (R Bt FECHHioRt e ol PR oL e
8038l 8 AR And WP Srell BurTokP1 & SO AR LaNAbe

View of a device 1o el'i ver e powdery nedi cine Into
al -cavit rdi r 0d]
cop e B R AN 87 EhiF pheBlRlF T HebEimPhy ene

r aw have same neani ngs.as _those in the previous

Shgﬁ%oﬂfﬁ%%?)gsﬁﬁn%]ﬁﬁﬁﬁffgglgﬁ%%dinent is different
fromthe previous enbodi nent only in that the nozzle
22 formed of a flexible tube at the top end of the

medi ¢j.ne assage 21 co j ses a_single nqzzle i@ t he
modi A1k el foPyOptr ToBbIOM W5 4 Bnoapbre to

R T e R AR

toQRBREh e POty 0 CRERPTESBRT | LV aRtARl: (regqrence

descri bed above, according to the |jnventiaon of Qlakﬁg

nuReTrghE iR hehe HANdg daye,sage; Reapings as those in

previous embodiment). This modified embodiment is different

from the previous embodiment only in that the nozzle 22
formed of a flexible tube at the top end of the medicine
passage 21 comprises a single nozzle in the medicine
delivery part 20, and operation upon perforation to the
capsule K and the operation upon dosing the medicine to the
user after perforation are quite identical with those of the

previous embodiment.

Industrial Applicability

As has been described above, according to the
invention of claim 1, when the capsule is placed in the
capsule detaching/attaching concave part of the capsule
setting/detaching part and as a capsule setting/detaching
part intrudes into the capsule housing/holding part, the

cutting blades situated laterally to the capsule
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capsul e detachi ng/ attachi ng concave part of the

capsul e setting/detaching part and as a capsul e
setting/detaching part intrudes into the capsule
housi ng/ hol ding part, the cuttingCh)ares/a3garat(®ET-0363)
|aterally to the capsule 19 PCT/JP03/03852

(PCT-0363) housing/holding part at both axial ends of

eI tor 'l 8 A gt oF e paptlc

y en g to perforate S0

h I i ' ] f, h
Of%uﬁ”getﬁgé%%gl %%’et@lte Y:apsﬁ'l[a f:léef‘%tgﬁ (—iln%%/lr:]%l]%mtg e

e capsule in the“capsu si ng di ng

pe\%ﬁyﬁaglgrg?f’tg%h?eaﬁ?aqj %lnrc]ig io@ ttﬂg 83%%\54{{.8 %lgglgé néently.

he "médi Ci ne passage C

aigekgvgﬁépg?é&t oﬂw¥ﬁep%uhgetgo%§l:c%é%ﬁfnif%a%%gchgsule

cavitre “the user, “sot hat erations u
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el o8, SR0EAP 0% ISR B ko o ene
coBit 835 S, B e B S, 3 By ome
capTEb eSS AL Yk f 101 3989 L0 e el B2h 0t
the nasal cavity. The present invention can conduct
perforation to the capsule reliably by an extremely simple
operation without the capsule perforating operation which
tends to be forgotten and with no worry of missing separate
members such as a cap having a perforating needle or a top

end in the prior art, and can perforate the capsule reliably

with an extremely simple operation.

Further, according to the invention of claim 2, since
the device comprises the air flow passage and the medicine
capturing/collecting part having a passage shape for
capturing and collecting the medicine dropping and floWing
backwardly from the capsule after perforation thereby
preventing the medicine from falling into the pump and

capable of dosing the captured and collected medicine
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the device conprises the air flow passage and the
medi ci ne capturing/collecting part having a passage
shape for capturing and collecting the nedicine

droppi ng and flowi ng backwardly PceprPbe/ecsgsul(@CT-0363)
after perforation thereby preventing the nedicine
fromfalling into the punp and capable of dosing the

R RS T St T O MR son o
£hdY plufd 08§&a$ﬁéihéiuﬂ§£v% Q%%&roiﬁgdpgg' i i mine o

controlled to a p erm ned” Openi ng pressure by t
onbBpBSEREAL o ISR ccoPRh . BRUSARY' OB i
oo 05,400 R5EL 7 G el L B8 Ay R el hvrsy
MR, oLt AT R ) obIEr SO YR, e o
i
erkBBARE R 5 g iR UL AE RS A one
er BT e S BT S ABgPS BAUSe FHAL o of e

i.nge tEe fozzje Qf the nedicine delivery part. is
mefiiign TEred [in, e CARAAS, CAR EsRLBRLY R eddvered and

smpot hly. whil e conforni ng the shape of the user's
doﬁggaFonﬁg?r??S?&xﬁPV1tleS of the user. Further, since the

medicine does not drop at all to the pump, cleaning operation

for the pump can be saved.

Further according to the invention described in claim
3, since the nozzle of the medicine delivery part is formed
of a flexible tubes, it can be inserted smoothly while
conforming the shape of the user's nasal nostril upon
inserting the nozzle into the nasal nostril by the user,
efficient dosing can be conducted safely while being

conformed with the shape of the user's nasal nostril.
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inserting the nozzle into the nasal nostril by the
user, efficient dosing can be conducted safely while
being confornmed with the shape of the user's nasa
nostril. 21 PCT/JP03/03852 (PCTp@8p3p03}aasse (PCTA0363)
device to deliver the powdery nedicine into the nasa
cavity conprising a capsul e housing/ hol ding part for
Clgggglng and holding a capsule filled with a powdery

r¢ine, a punp installed in the capsule
housi ng/ hol ding part for supplying dosing air to the
capsul e housing/holding part, a nedicine delivery
part wiih.one or branched to i nstal l.e e
t-Capsd et i8] ABaPRD e e ARvEriRg hBe dfts ng

nedlﬁ36 in the capsule

| &

ki) i abpLe biFe SRR Gapo gt aor
holys P Har AR Rk (RadSn S IaTea cubit Sﬁ@wﬁgdym

ca sule se |ng/ de achln art built the ca s
a oS thathesgengals hewi napodashdl BSTR the
Iateral dlrectlon relative to the axial direction of
supRdyipdpdesing ik did ithe SARStEhe e/ lidipay Pérﬁnda
for gerforatlng bot h axial ends of the capsule, an
medieinpgde bl vRies BARY With oRe eap@c%cmsﬁ%ma &Pﬁljalled
part so as_.to be novable laterally with respect to
mt hBeagerfuly honsing/holdingopapks FoF Aekyesdny apdafosing

ends of the capsule.
the medicine in the capsule of the capsule housing/holding

part by air supplied by way of an air flow passage built in
the capsule housing/holding part from the pump to the nasal
cavity of a user, a capsule setting/detaching part built in
the capsule housing/holding part so as to move the capsule in
the lateral direction relative to the axial direction of the
capsule for setting and the detaching capsule and for
perforating both axial ends of the capsule, and cutting
blades built in the capsule housing/holding part so as to be
movable laterally with respect to the axial of the capsule

for perforating both axial ends of the capsule.

2. A doéing device according to claim 1, wherein a
medicine capturing/collecting part having an air flow passage
shape for capturing and collecting the powdery medicine

falling and flowing backwadly from the capsule after
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2. A dosing device according to claim1, wherein a
nmedi ci ne capturing/collecting part having an air flow
passage shape for capturing and collecting the

powdery nedicine falling and fl opcngIspoacdkyesd \ POTEO0B63)
the capsule after 22 PCT/JP03/ 03852 (PCT-0363)
perforation and not causing themto flow backwardly to

oo o BYAR RSP 4058, U9, L5 PR3 B e

ery’ me operation o
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ool e bl TRy Ehei RgPCF R A SR ¢
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d of flexible tub h.that it .
veGEPREE oy P RS BRI 1 Bn o SRR o pring
no%t[£l.of a_ user when the Eomdery medi cine is dosed
arg, Pk FRshie A ¢ SPSPAG®user. 4. A delivery
devi ce according to any one of clains 1 to 3, wherein

the nmedicine delivery part has a top end branched

into two weys. 23 . . .
. A dosirng device according to claim 1, wherein the

3
nozzle of the medicine delivery part is composed of a
flexible tube such that it can be inserted for dosing while

conforming the nasal nostril of a user when the powdery

medicine is dosed to the nasal cavities of the user.

4. A delivery device according to any one of claims 1 to
3, wherein the medicine delivery part has a top end branched

into two ways.
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