Description Device To Deliver a Powdery Medicine Into
Nasal Cavity Technical Field The present invention
concerns a device to deliver a powdery nedicine into
nasal cavity that delivers a powdery nedicine filled
in a capsule into a nasal cavity. Background Art An
exi stent device to deliver a powdery nedicine into a
nasal cavity of a patient suffering fromasthm or
nasal allergy (refer, fedcedanpe, to JP-A No.
46-49094) is adapted for detaching a cap-type nozzle
fitted detachably to the top end of a cylindrica
menber formed with an air discharge port of a punp
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Background Art

An existent device to deliver a powdery medicine into
a nasal cavity of a patient suffering from asthma or nasal
allergy (refer, for example, to JP-A No. 46-49094) is
adapted for detaching a cap-type nozzle fitted detachably to
the top end of a cylindrical member formed with an air
discharge port of a pump that discharges air by squeezing a
rubber ball with a hand, attaching a capsule filled with a
powdery medicine to the inside of the cylindrical member,
fitting the nozzle again to the top end of the cylindrical
member, then pressing the pump formed as the rubber ball so
a8 to squeeze in the direction of the nozzle, protruding the
pointed top end of a needle contained in the pump passing
through the capsule loaded in the cylindrical member from
the air discharge port of the pump to a position reaching

the nozzle, thereby making holes on both ends of the capsule



the punp flowi ng through the inside of the capsule to
the nozzle and spraying the powdery nedicine in the
capsule from the nozzle. However, in the device
descri bed above, the operation is extrenely

troubl esonme since this requires to detach or attach
the cap-type nozzle fromor to the top end of the
cylindrical nenber upon | oading the capsule in the
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inside of the cylindrical nenber, or press the punp
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order to nmake the holes on both ends of the capsule.

thEURbRet e after pressing the punp so as to be squeezed
in the direction of the nozzle to make the hol es on
both ends of the capsule |oaded in the cylindrica
menber by the needle protruded fromthe inside of the
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cylindrical body or take-out a used capsule from the inside
of the cylindrical member, or press the pump so as to
squeeze in the direction of the nozzle to protrude the
needle contained in the pump after loading the capsule in

the cylindrical member in order to make the holes on both

ends of the capsule.

Further, after pressing the pump s0 as to be squeezed
in the direction of the nozzle to make the holes on both
ends of the capsule loaded in the cylindrical member by the
needle protruded from the inside of the pump, when the
pressed state of the pump is released for retracting the
protruded needle into the pump, the powdery medicine in the
capsule is sucked from the holes made to the end of the
capsule on the side of the pump by the suction force

generated upon recovery of the pump into an original shape



the punp into the inside of the punp. Further, upon
meki ng the hol es on both ends of the capsule, holes
are not sonetines nade at the ends of the capsule on
the side of the nozzle depending on the case since
the punp is not pressed to a position where the

poi nted top of the needle contained in the punp
penetrates the capsule and, when the punp is actuated

andnmbli poskabey bé sHEYed OSSP theC JUSE dd sWREkYeNRbrONbY
that the powdery nedicine in the capsule is not
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holes fromone to the other side of the capsule
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may possibly cause a worry not only that the powdery
medicine in the capsule is not sprayed from the nozzle, but

also a portion of the powdery medicine may possibly be

sucked into the pump.

Further, upon sticking the needle for making holes
from one to the other side of the capsule loaded in the
cylindrical member so as to be sandwiched between the air
discharge port of the pump and the nozzle to make holes,
since the end of the capsule is concaved inward by the
pressing force of the needle to form a gap between the hole
made at the end and-the air discharge port of the pump or
between the hole and the nozzle, the powdery medicine in the
capsule can not be sprayed efficiently from the nozzle but a
portion of the powdery medicine scatters into the

cylindrical member to possibly cause a worry that the



into the nasal cavity. Further, when the needle is

stuck to make holes on both ends of the capsul e,

since residues of the capsule broken through by the

needl e protrude at the periphery of the hole to

hi nder the flow of air for supplying the powdery

medi cine in the capsule to the nozzle, it may possibly
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but remains in the capsule. Then, the present
inappkheantshascdeyveloped a device capable of sinply

| oadi ng a capsul e by one-touch operation and, at the

same time, making holes on both ends of the capsule
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medicine in the capsule can not be discharged but remains in

the capsule.

Then, the present applicant has developed a device
capable of simply loading a capsule by one-touch operation
and, at the same time, making holes on both ends of the
capsule upon loading automatically, as well as with no worry
of concaving the both ends of the capsule inward or
scattering the powdery medicine in the capsule upon making
the holes and also with no worry that residues of the
capsule protrude to the periphery of the hole which may
possibly hinder the air flow (refer, for example, to JP-A No.

2003-154006) .

In the device, a capsule having holes formed on both

ends in communication with a connection port on the side of



supplying atom zed air to the nozzle is | oaded between
both of the connection ports and sprayed air is
supplied fromthe punp through the inside of the
capsul e to the nozzle, thereby spraying the powdery
medicine filled in the capsule, in which a capsule
hol der for |oading the capsul e between the connection
port on the side of the nozzle and the connection
thpontzehet Bersipeaping he yiingehs maddedtembvieabhynasal
forward and backward relative to a capsul e nounting
captsiyt 804, a aofndet hownslsriofort heCcapsiel e Bepdmpofbhe
capsul e holder and noving forward to a | oadi ng
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the punp and the connection port on the side of the
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and both ends of the capsules held to the capsule holder and
moving forward to a loading position between the connection
port on the side of the pump and the conmection port on the
side of the nozzle are automatically cut off partially by a
cutter thereby making holes on both ends thereof.
Accordingly, it is possible to rapidly conduct the loading
operation of capsule, the hole making operation of capsule,
and the ejecting operation of the spent capsule in one-

touch procedure.

Further, when both ends of the capsule are cut off by
a cutter to make the holes, since residues that hinder the
alr flow are not formed at the periphery of the holes, the
powdery medicine in the capsule can be sprayed thoroughly.

Further, since both ends of the capsule are not concaved



both ends thereof, and the connection port on the side
of the nozzle and the connection port on the side of
the punp to scatter the powdery nedicine in the
capsul e through the gaps. However, in a test for
practical use of the device described above, it has
been found that the dianeter of the holes opened on
both ends of the capsule varies and, in a case where
intvhedhotRedEatiet Ress sweshmy) | eat hapd Recopenmedi Baekeen
of the connection port on the side of the nozzle or
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substantially identical with or Iarger  than the open
gagsaneter of the connection port on the side of the
nozzl e and the connection port on the side of the
punp, while the powdery nedicine in the capsule can
be di scharged nost effectively, it has been found, in
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case where the hole diameter is smaller than the open
diameter of the connection port on the side of the nozzle or
the connection port.on the side of the pump, it is difficult
to thoroughly discharge the powdery medicine in the capsule
by the operation of the pump only for once. Further, in a
case where the diameter of the holes made on both ends of
the capsule is made substantially identical with or larger
than the open diameter of the connection port on the side of
the nozzle and the connection port on the side of the pump,
while the powdery medicine in the capsule can be discharged
most effectively, it has been found, in this case, that when
a great amount of spray air is supplied instantaneously intc
the capsule by strongly gripping and sgueezing the entire
pump, the spray air leaks partially from the both ends of

the capsule that abuts against the connection port on the

side of the nozzle and the connection port on the side of



the punp to scatter the powdery nedicine in the
capsul e. Disclosure of the invention The technica

subj ect of the present invention is to prevent
variation in the diameter of holes made on both ends
of a capsul e thereby enabling to make hol es each
having a predeterm ned dianeter at a high accuracy,
as well as prevent spray air supplied by a punp from
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abuts agai nst both connection ports to scatter a
powdery mnmedicine in the capsule even in a case where
the di anmeter of the holes nade on both ends of the
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connection ports to scatter a powdery medicine in the
capsule even in a case where the diameter of the holes made
on both ends of the capsule is made substantially identical
with or greater than the open diameter of the connection
port on the side of the nozzle and the connection port on

the side of the pump in order to efficiently spray the

powdery medicine in the capsule.

For solving the subject described above, the invention
according to Claim 1 provides a device to deliver and dose a
powdery medicine for a nasal cavity for spraying the powdery
medicine filled in a capsule by loading a capsule between a
connection port on the side of the nozzle for spraying the
powdery medicine into the nasal cavity and a connection port
on the side of a pump for supplying spray air to the nozzle,

the capsule being formed with holes on both ends in



conmuni cation with both of the connection ports and
supplying spray air fromthe punp through the capsule
to the nozzle, characterized in that a capsul e hol der
for holding the capsule filled with the powdery

medi cine slidably in the |[Iongitudinal direction

t hereof and | oadi ng the sane between the connection
port on the side of the nozzle and the connection
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thBOShbEANENY: gubdey i sy | Qcat st e %‘dﬁ.cﬁh@es‘i_)idéﬁfy in the

cutter for guiding both ends of “the capsul
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be&ﬂg held by the capsule holder to make holes on both ends
thereof is placed, and a positioning guide is located on
this side of the cutter for guiding both ends of the capsule
that moves forward to the loading position While being held

by the capsule holder and causing the capsule to slide as

far as a predetermined position.

Further the invention according to claim 4 provides a
device to deliver and dose a powdery medicine into a nasal
cavity for spraying a powdery medicine filled in a capsule
by loading a capsule between a connection port on the side
of the nozzle for spraying the powdery medicine into the
nasal cavity and a connection port on the side of a pump for
supplying spray air to the nozzle, the capsule being formed

with holeg on both ends in communication with both of the



8 connection ports and supplying spray air fromthe
punp through the capsule to the nozzle, characterized
in that a capsule holder for |oading the capsule
filled with the powdery nedicine between the
connection port on the side of the nozzle and the
connection port on the side of the punp is placed
noveably forward and backward relative to a |oading

copasttien %Brtbeaﬁ@p&%@lyﬁ'@ Wty Bk pabhi ahkYpump
cutting off both ends of the capsule that noves
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toS%gEeOLORQS on both ends thereof is placed, and a distance
between the comnnection port on the since of the nozzle and
the connection port on the side of the pump is made shorter
than the length of the capsule the both ends of which are
cut off by the cutter, so that both ends of the capsule

loaded between them are pressed by peripheral portions of

both of the connection ports.

In the device to deliver and dose a powdery medicine
into the nasal cavity according to claim 1 of the present
invention, in the course of glidably holding the capsule
filled with the powdery medicine by the capsule holder in
the longitudinal direction and moving the same forward to
the loading position between the connection port on the side
of the nozzle and the connection port on the side of the

pump, the capsule is caused to slide to a predetermined



punp, the capsule is caused to slide to a
predeterm ned 9 position being guided at the both ends
by the positioning guide, and both ends of the
capsul e are always cut off at the predeterm ned
position to formholes on both ends. Accordingly, the
di aneter of the hol es opened on both ends of the
capsul e does not vary and hol es each of an

poappiopr bat agsizaededpabl €hofosalstereld @gt ithel Yositioning
di scharging the powdery nedicine in the capsule can
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scatter the powdery nedicines In the Ccapsule even Tn a
acgg§gc where the dianeter of the hol es nade on both

ends of the capsule is made substantially identica

or larger than the open diameter for the connection

port on the side of the nozzle and the connection

port fﬂ]gﬂgeég§¥aéﬁt&:%%lﬁ%gg'and dose a powdery medicine

into a nasal cavity according to the ¢laim 4 of the
invention, since both ends of the capsule loaded between the
connection port on the side of the nozzle and the connection
port on the side of the pump are strongly contacted to the
peripheral portions of both connection ports by repulsion
generated upon pressing of both of the connection ports by
the peripheral portions, there is no worry that spray air
supplied by the pump leaks from both ends of the capsule to
scatter the powdery medicines in the capsule even in a case
where the diameter of the holes made on both ends of the
capsule is made substantially identical or larger than the
open diameter for the connection port on the side of the

nozzle and the connection port on the side of the pump.

Brief Description of the Drawings
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Brief Description of the Drawings 10 Fig. 1 is a cross
sectional view showi ng an exanple of a device
according to the present invention, Fig. 2 is an
enl arged fragnentary view of Fig. 1, Fig. 3 is a cross
section view of the device according to the present
i nvention showi ng the state of |oading a capsule, Fig.
4 is a cross sectional view of the device according
to t heig priesienta igreent iseatshawl Ngi éw stledweivhene example of
powdery nmedicine in the capsule is sprayed, and Fig.
a Bevscanaesbadged tdragiestadantyiieweaitibng. F4g.Bgsis an
node for practicing the Invention In a best node of

ent BegdavEegghentely veier poVIERf Y 1,MedigCi ReiNLOcRAc8asal
cavity according to the present invention, a capsule
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Best mode for practicing the Invention

In a best mode of the device to deliver a powdery
medicine into a nasal cavity according to the present
invention, a capsule holder for holding a capsule filled
with a powdery medicine slidably in the longitudinal
direction thereof and loading the capsule between a
connection port on the side of a nozzle of spraying the
powdery medicine into the nasal cavity and a connection port
on the side of a pump for supplying spray air to the nozzle
is placed moveably forward and backward to a loading
position of the capsule, a cutter for partially cutting off
both ends of the capsule that moves forward to the lcading
position while being held by a capsule holder to make holes
on both ends is placed, a positioning guide is located on

this side of the cutter for guiding both ends of the capsule
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on both ends is placed, a positioning guide is |ocated
on this side of the cutter for guiding both ends of
the capsule 11 that noves forward to the | oading
position while being held by the capsule hol der and
causing the capsule to slide as far as a
predeterm ned position, and the distance between the
connection port on the side of the nozzle and the
thaonnevtksofiopeatdonot ties sickediofg thdeeipdmp whiffedbeing held
shorter than the Iength of the capsule after cutting
byothebotpsebdsholder emid byaudihs WHHeelcapsalbhat Bdide acs
ends of the capsule |oaded therebetween are pressed
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ports. A best node for practicing the invention is to
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drawi ngs. In a device to deliver a powdery nedici ne
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A best mode for practicing the invention is to be

described with reference to the accompanying drawings.

In a device to deliver a powdery medicine into a nasal
cavity according to this embodiment, a forked nozzle 1 for
spraying a powdery medicine into right and left nasal
cavities simultaneously and a pump 2 for supplying a spray
air to the nozzle 1 are attached to a main body 3, in which
a connection port 7 on the side of the nozzle and a
connection port 8 on the side of the pump that connect the
nozzle 1 and the pump 2 by way of a capsule having holes 5,
6 opened on both ends are formed, and a capsule holder 10
for loading the capsule 4 filled with the powdery medicine 9
between the connection port 7 on the side of the nozzle and

the connection port 8 on the side of the pump while slidably
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bet ween the connection port 7 on the side of the
nozzl e and the connection port 8 on the side of the
punp while slidably 12 holding the sane in the

| ongi tudi nal direction thereof is |ocated noveably
forward and backward relative to the | oading
position. Further, cutters 1lla, 11b for partially
cutting off both ends of the capsule 4 that is noved

hoflaiwar dhwhihebehnghe hebith byud i 1capsel-e 1bal drerdfrt 05
the capsule | oading position between the connection

lopatkd/metebbeystdewdia tied mRaala-andikieveongeghion
port 8 on the side of the punp thereby naking hol es

loadifigl Bo§oAMYAI cation with the connection ports 7, 8
on both ends thereof are provided to the body 3, and
posi tioning guides 12a, 12b are |located for guiding
both ends of the capsule 4 that is noved forward

whi | = being- hel d day-«t Re scapsyl EOPO%QPE:'.%PH' Lt ng of £

| oadi ng position and causing the capsule 4 to slide

bo@ﬁ,Eﬂ&saéfthQr8Q§§§1@1@§5¥%gﬁkakggeﬁa%o@%?%&dﬁﬂiﬁgqbeing

this side of the “cutter e cutters
he R ot her aP TRt na i Bte e Bl RGPHTrOSPRdtES (he
PoRinei e Phsrasy 1BY e AR aREon 85 biPaedie A e
noé g gﬁaggdf PLaE go&txeg’t ZPC{):IIil rpc?rft' 5 %tnr lﬁlieo gi dgpggsglqe t Bump
thereby making holes 5, 6 in communication with the
connection ports 7, 8 on both ends thereof are provided to
the body 3, and positioning guides 12a, 12b are located for
guiding both ends of the capsule 4 that is moved forward
while being held by the capsule holder 10 to the loading
position and causing the capsule 4 to slide as far as a

predetermined position are provided on this side of the

cutters 11la, 11b.

The cutters 1la, 11b include a pair of blades secured
in parallel with each other with the blade tips being
directed to the direction opposing the advancing direction
of the capsule holder 10, and the positioning guides 12a and
12b are formed of a pair of protrusions opposed to each
other. Further, storage spaces 13a, 13b are formed between

the blades forming the cutters 1lla, 11b and the protrusions
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other. Further, storage spaces 13a, 13b are forned
between the blades formng the cutters 11a, 11b and
the protrusions 13 form ng the positioning guides 12a,
12b I ocated on this side thereof for discharging cut
ends of the capsule cut off by the cutters Ila, |Ilb.
The di stance between the positioning guides 12a and
12b is set to a distance corresponding to the shortest

forangih cher pbBQt@@ﬂ§ﬂée?u§d@é h £aUSioRg 1d-ERBSI BAAthis side
variation during manufacture of capsules. Further,

thehecgUEber 8ikkBarglhd ate shddaded @l déﬁ%u@@stEOBff by
that the tops of the spherical surface form ng

thendscebrkhejgapsube 4 positioned by the p05|t|on|ng
gui des 12a, 12b to the predeterm ned position are cut

off each by a predetermned area so that holes 5, 6
each having a dianmeter substantially equal with or

somewhad &fﬁ&&ﬁcélﬁ@%w%@%.%@%nggbﬁggég%n§ '% SS}Z% and

connection ports 7 can pen end

1zbh§s capsile, 4d1%@§ﬁcésd?£$% iobia %%y ?ﬁo?gég§eré

formed on both ends caps € cu

1ehgeﬁ ELD [fesel ﬁfetgeen&ﬁe aﬁ%%@%&'m%' Fxg dengieal,son

or Iarger an t open tér o

g PG IFRBPEEE ﬁsé@a%%% T BufChee it EEnntZe%s“ =
11808ke /i 002108 8t d@hé’fpéé‘fti”o%”th%ta'%%et R gonpeEtLon

port 8 on the
spherical surface forming both ends of the capsule 4
positioned by the positioning guides 12a, 12b to the
predetermined position are cut off each by a predetermined
area so that holes 5, 6 each having a diameter substantially
equal with or somewhat larger than the open diameter of the
connection ports 7, 8 can be opened on both ends of the
capsule 4. That is, the diameter for the holes 5, 6 formed
on both ends of the capsule 4 by the cutters 1la, 1lb is set
to the size substantially identical with or larger than the

open diameter of the connection ports 7, 8 in communication

with the holes 5, 6.

Further, the distance L between the connection port 7
on the side of the nozzle and the connection port 8 on the
side of the pump, for loading the capsule 4 having holes 5,

& each of a predetermined diameter opened by cutting off
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side of the punp, for |oading the capsule 4 having
holes 5, 6 each of a predeterm ned di aneter opened by
cutting off 14 both ends thereof by the cutters Ila,
l1'b is nmade smaller than the distance M between bl ade
tips of the cutters Ila and Ilb for cutting off the
both ends of the capsule 4. That 1is, the distance L
bet ween the connection ports 7 and 8 is made shorter
botharntibethengbh by the capsette ¥aaf ab dut adg s@bller
both ends thereof by the cutters Ila, |Ilb, so that

thbat hheeddstahcth® bapsede Hlddadegetiveds theters 11a
connection ports 7 and 8 are pressed by the

anperipheoal cpetihgnstddcigndoddh ahnadheithtde thpsule 4. That
connection ports 7 and 8. The nozzle 1 is nmade of a

ist ubBelBivbhabei 5 B&fheachd | @il 190 85rRQt 7t Qnd 8 is
damage the inside of the nasal cavity. "Further, in

matiBesRUFBe?, tRANOPRE BaWLl dhe UM JMNR ROd¥tdf cutting
nol ded from a rubber or plastic matérial having a

offuBbenYenghashipbdl hPtha haldow Bady whkchggaphbe porn
def ornmed under conpression is secured in an air tight

enfBNAEr +he e88=ENE @floé&gﬂFﬁgbﬁé%ﬁfgﬁge@oﬁhégtﬁg orts 7

connection port 8 on the side of punp, andﬁa arr
ugt | A . 0 S c
PV EPR PPRhath D TR e e o ine® FETR o
botRCoBUBRe POtind i dn | 96AL LY, Al ST tion opposite to

the open end o unp mai n y 17. Further, an air
di scharge port 20 of the punp 2 in

The nozzle 1 is made of a tube 16 which is soft and
flexible so as not to damage the inside of the nasal cavity.
Further, in the pump 2, an open end of the pump main body 17
molded from a rubber or plastic material having a rubbery
elasticity into a hollow body which can be deformed under
compression is secured in an air tight manner to one end of
the body 3 formed with the connection port 8 on the side of
the pump, and an air suction port 18 having a valve body 19
as a check valve for checking the flow of air from the
inside of the pump body 17 is located at a position opposite

to the open end of the pump main body 17.
Further, an air discharge port 20 of the pump 2 in
communication from the inside of the pump main body 17 to

the comnection port 8 is formed on one end of the body 3 to
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conmuni cation fromthe inside of the punp main body 17
to the connection port 8 is forned on one end of the
body 3 to 15 which the open end of the punp nain body

17 is fixed, and a check valve 21 is located in the

air discharge port 20 for inhibiting the inflow of

air fromthe side of the connection port 8 to the

i nside of the punp main body 17 when the punp nmain

whideotly thé dekar srd ofidehe CoERs asSIObIBCAVELS ifised, and a

original shape. The check valve 21 is adapted such

cheldt valveabveibollyc2Ped ofn ofieni g/ cliesinaggeheodtr 20 for
di scharge port 20 is resiliently biased in the

inibeetihgntat ¢hosbngot heivatMen the &islr ofdtR3 aBfntbeion
val ve body 22 is driven to the valve opening

potitr 8CtboBhagahBstiet e méiﬂ;]&r@@tma{i@f R 17hehsAr tR8 pump
23 by an air pressure in the punp main body 17

ma@Xebbig10NdethemeAduh@se Qbmphies Ml eoodurd2;ithat
cl oses the air discharge port 20 when the punp nain

orBed¥%al 7shsp8l i PRRI ARk $8UeZ9d bY f3bsPdh J0&: that a

capsul e holder 10 has a drawer type mainh body 25

va%@%?bb@? bAt @oand,dh 8NE Ots Oy & 13Page ?ﬁg% angiQSPM 20

ormed between the Tonnection ports

isWhbeh18ent8Gepsede rﬁ?vﬁ?g%ii&c{]tq_ro'ﬂeg)fogébgg%@rFfé%cxgalve

thereof for” slidably holding the capsu

. . .7 . ¥ S I
bYWbtgg?ﬁggmgngndngﬁéc$£f%é)Eéﬁiﬁ%? f%ng%égghn@? the v%;ve

dir SO as to protrude end hereof, "and

opéh@ﬂ&eﬁigécE§o£°£§§gngg Eﬁgafgg%ifght force of the spring

23 by an air pressure in the pump main body 17 exerting on
the end face of the valve body 22 that closes the air
discharge port 20 when the pump main body 17 is gripped and

squeezed by a hand.

The capsule holder 10 hés a drawer type main body 25
inserted into and drawn out of a space 24 in the body 3
formed between the connection ports 7 and 8, in which a
recessed groove 26 ig formed on the surface thereof for
slidably holding the capsule 4 filled with a powdery
medicine 9 in the longitudinal direction so as to protrude
both ends thereof, and a stopper 28 is formed on the back of
the main body 25 for engagement with a protrusion 27 formed
on the inlet to the space 24 of the body 3 such that the

body 3 is not detached from the body 3, and a recessed
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the main body 25 for engagenment with a protrusion 27
formed on the inlet to the space 24 of the body 3
such that the body 3 is not detached fromthe body 3,
and a recessed 16 groove 29 in engagenent with the
protrusion 27 is forned for slidably supporting the
mai n body 25 in the direction of inserting and
drawi ng the sane into and out of the space 24 of the
gripody 39 Theedgagemewnf wheh erfodiventusiiencanstst Bbededstor
has been descri bed above, and the nethod of using and
sltiieblgpenapbonithetioofmade Haihbesexpl aheedirAttibhsdf
the main body 25 of the capsule holder 10 is drawn
inest-tahgt hedspasein@4tld ddee bathy InAnduthercapsubpade 24
is held in the recessed groove 26 forned on the
cfsyh&apedpf 3t he main body 25 as shown in Fig. 1, and
then the main body 25 is inserted into the space 24
of the body 3 as shown in Fig. 3. Then, the capsule 4
held in the capsule holder 10 is caused to slide as

far amd e aredeireMenedoBashkheni ettt guided a%t has
both ends by the positioning guides 12a, 12b, the

bebat heghdspaneapavd | adhy s fdhAt otfh%s%ﬁdsﬁsr phaed
position by the cutters 1la, 11b, by which holes 5 and

opbraB@6h hANLO8f ay £ aE it shigfld al Ay #dent | “tﬁle W=t

or sonmewhat |arger than the open di aneter of

bo@9NAECHEOfe POLLSuTe AL &L PALN 2008 BLE QPCPAE Hade
goo accuracy,

24 of the body 3 and the capsule 4 is held in the recessed

groove 26 formed on the surface of the main body 25 as shown

in Fig. 1, and then the main body 25 is inserted into the

space 24 of the body 3 as shown in Fig. 3.

Then, the capsule 4 held in the capsule holder 10 is
caused to slide as far as the predetermined position being
guided at both ends by the positioning guides 12a, 12b, the
both ends are partially cut off at the predetermined
position by the cutters 11la, 11b, by which holes 5 and 6
each having a diameter substantially identical with or
somewhat larger than the open diameter of the connection
ports 7 and 8 on both ends are opened at a good accuracy,
then the capsule is loaded between the connection ports 7
and 8. Then, the capsule 4 loaded between the connection

ports 7 and 8 are in communication at the holes 5 and 6
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then the capsule is | oaded between the connection
ports 7 and 8. Then, the capsule 4 | oaded between the
connection ports 7 and 8 are in communication at the
holes 5 and 6 17 opened on both ends with the
connection ports 7 and 8 and, at the sanme tine, both
ends thereof are pressed by peripheral portions 14
and 15 of the connection ports 7 and 8 and strongly
openedgbht: both entlsnaieh coid asdnmwddth drh@orper i7phadab and,
portions 14 and 15. In this state, when the nozzle 1
ati shensatkedimat obotlasahd€ aphidieas ai@ fhesgedpbiai n
body 17 is gripped and squeezed fromthe state shown
peldy pacehal pedtlibnge 14 m@.13 4O tﬂéﬂ%osb@hei&ho%arby @ and
solid line in the drawing, air pressure in the punp
8 emdnsbedygly bhengasesnt® NRemdthe checktvalive tRd
that closes the air discharge port 20 of the punp 2,
peshpayraill pdityeAsoui 4xomdhe inside of the punp nain
body 17 enters fromthe hole 6 on one end of the
capsule 4 in communication with the connection port 8
into the capsule 4, flows through the inside of the

capsute ﬁ@ﬂ%ﬂaﬁtéumehe@hef hemgel hok & o dd 8 nto
ot her end of the capsule 4 by way of the connecti on

naBQth czvhelegngﬂ(@l@@é'mnﬁwrmﬁ ?’9"‘#})&% 35! Ori Lpeang &' e

1, and the powdery medicine 9 apsu

sqhée%@ﬁafﬁgmb¥géh§t§@éa&h elﬁésaf&ggnkaplgﬂg of FIEG 4 to

nozzl e osed into t cavities
the state shown by a solid line in the drawing, air'pressure

in the pump main body 17 increases to open the check valve
21 that closes the air discharge port 20 of the pump 2,
spray air driven out from the inside of the pump main body
17 enters from the hole 6 on one end of the capsule 4 in
communication with the connection port 8 into the capsule 4,
flows through the inside of the capsule 4 and is supplied
from the hole 5 on the other end of the capsule 4 by way of
the connection port 7 in communication with the hole 5§ to
the nozzle 1, and the powdery medicine 9 filled in the
capsule 4 is sprayed by the spray air from the top end of

the nozzle 1 and dosed into the nasal cavities.
In this process, since the spray air supplied by the
pump 2 to the nozzle 1 flows smoothly from the connection

poert 8 on the side of the pump 8 by way of the inside of the
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In this process, since the spray air supplied by the
punp 2 to the nozzle 1 flows snoothly fromthe
connection port 8 on the side of the punp 8 by way of
the inside of the 18 capsule 4 to the connection port
7 on the side of the nozzle wth no stagnation in a
case where the dianeter for the holes 5 6 of the
capsule 4 for conmunication with the connection port

capsaiet Betsi dReobohhecHDzi | ot tdie tHeOWIYRI 68t EBB nozzle
port 8 on the side of the punp has a size

wishbabagthahbyieguah M tdsOrwhegahd AR roper the
di aneter of the connection ports 7, 8, the powdery

horedi 6/, ne 8fi BhbhBap&aDs W erdr CimRR1ISURRLLEH 1 Wht PLBo
residues by the spray air to the nozzle 1. Further,

coBhBeeibhepbeth7epdst R §N% caPHL hA-aadgdq bgLween
the connection port 7 on the side of the nozzle and

co@ngenneshi 88rP0Et o8 Ok thegsSife ok %ﬂﬁppﬂgg argize
pressed by he peri pheral portions 14 and 15 of both

suBkthheigonpestion wf%ﬁték7iéggéf?%ﬂ%ﬁ e gﬁéﬂnQEX eter of

brought into intimate contact™ w t he periphera

thROELhABSt 14n2pdr 4. 7 even %%cﬁr&r@gh{aﬁgwﬂgt 90§%5§£5y

air is supplied rnstantaneously in capsu

cagg ig hS.AR wgrgmi;?%d tevgl P erre\ei@%pisc}agezﬁ?nésélég% air

scatters fro of " t'he capsu

c ' Loh with the connection ports 7 and 8. In
toagg??ﬁgg?iémgén a great anount of spray air is

suppl i ed instantaneously

Further, since the both ends of the capsule 4 loaded
between the connection port 7 on the side of the nozzle and
the connection port 8 on the side of the pump are pressed by
the peripheral portions 14 and 15 of both of the connection
ports 7 and 8 and are strongly brought into intimate contact
with the peripheral portions 14 and 15, even when a great
amount of spray air is supplied instantanecusly into the
capsule 4, there is no worry that the powdery medicine 9
leaks and scatters from both ends of the capsule 4 in
communication with the connection ports 7 and 8. In addition,
when a great amount of spray air is supplied instantaneously
into the capsule 4, since the inner pressure of the capsule
4 increases to also exert a force of pressing both ends of
the capsule 4 from the inside thereof to the peripheral

portions 14 and 15 of the connection ports 7 and 8, and the
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into the capsule 4, since the inner pressure of the
capsule 4 increases to also exert a force of pressing
both ends of the capsule 4 fromthe inside thereof to
the peripheral portions 14 and 15 of the connection
ports 7 and 8, and the 19 intimte contact between the
peri pheral portions 14 and 15 and both ends of the
capsule 4 is further enhanced to attain an air tight
instimbeebebneeant t hetyed e alkha panidbizaatit eoirngoat 1&thend 15
powdery mnedicine 9 fromboth ends of the capsule 4 can
anbebpthventisdof ethabtypantke the pawderermedhahnedces fecain
delivered and dosed in a necessary anount accurately
ani ate tibRtnasate Couttées. chh | 8 dare ndozabesdatefing of
forked nozzle in this enbodi nent, the nozzle used In
thehpowgent nefitsndod fres it @ehd0 dfh@héof:lé?gul& P€ can
but may al so be a single tube type nozzle ndustri a

belfppkireabeli +¥1AshTesehd betk ot hradevheech be

deliver a powdery nedicine for the nasal cavity

ded€oerdingntioabbes i N enthiedsh S WnlRllke abllhrately into
application use of deliver by spraying a powdery

thﬁeﬁhgémecgﬁitfgs'nWﬁl@%p§HEenbEEQenﬁsfg émﬁ6£ﬁé?5nozzle in
reliably and easily. 20 Clains 1. A device to deliver

thasPEMESAYmEREI CLRe A -T@SHed in the invention is not

restricted to the forked type but may also be a single tube

type nozzle,

Industrial Applicability

As described above, the device to deliver a powdery
medicine for the nasal cavity according to the invention is
suitable for application use of deliver by spraying a
powdery medicine filled in a capsule into nasal cavities

reliably and easily.
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cavity for spraying a powdery nedicine filled in a
capsule by |l oading a capsule between a connection
port on the side of a nozzle for spraying the powdery
medicine into the nasal cavity and a connection port
on the side of a punp for supplying spray air to the
nozzl e, the capsule being formed wth holes on both
ends in comunication with both of the connection
ports and supplying spraycaeimgromthe punp through
the inside of the capsule to the nozzle,

characterized in that a capsule holder for holding the
capsule filled with the powdery nedicine slidably in

1.the A agitadingaldediireet hopotvhereoheandihoadhntdda

sanme between the connection port on the side of the

caft@E7] ecandpthgi ogrg&m RRIdiAmd #e15kde;iaf 5t BEosul
punp is plgceglﬁgvea 'y @?%rmaﬁd and backma%d ?elg??%ee

bytQoédhﬁ?d&ngaﬁQﬁiéiEEk&geﬂrEEcdﬁﬁ@ﬂ@i%n BoCHt LEM th@ 51 de
partially cutting off both ends of the “capsule that

ofMVAaszEoEwWasd éﬁr&%@héf%ﬂﬂfgbdagﬁﬂﬂd%ﬁiwﬁhéeigggLQﬂe asal

hel d by the capsul’e hol der to make hol es on ends

catheveghal 8 PbASEGr 1 A0 A-PAH NG OUicdg hﬁrg%of:g}ed

on “this side of the cutter for guiding botl ds of
oSy SR ULy L CEaR, (I L8 R AR Bl e
w8001 B8 SOORL 0 g 9o o
coHﬂ&Q€£¥n”BQ£€£”&n&‘%uﬁbf??%ﬂ spray air from the pump
through the inside of the capsule to the nozzle,
characterized in that a capsule holder for holding the
capsule filled with the powdery medicine slidably in the
longitudinal direction thereof and loading the same between
the connection port on the side of the nozzle and the
connection port on the side of the pump is placed moveably
forward and backward relative to a leading position of the
capsule, a cutter for partially cutting off both ends of the
capsule that moves forward to the loading position while
being held by the capsule holder to make holes on both ends
thereof is placed, and.a positioning guide is located on
this side of the cutter for guiding both ends of the capsule
that moves forward to the loading position while being held

by the capsule holder and causing the capsule to slide as

far as a predetermined position.
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cavity according to claim1, wherein the cutters
includes a pair of blades secured in parallel wth
each other with the blade tips being directed to the
directi on opposing the advancing direction of the
capsul e hol der, and the positioning guide includes a
pai r of protrusions opposed to each other and a
storage space is formed between the blade and the
protrusions placed on this side thereof for
di schargi ng cut ends of the capsule cut off by the
2.bl ades.dS8ride devided iverdel pvetieay paades indreth:cisnend=erl
a nasal cavity according to claim1l or 2, wherein the
cagisyanceorbe¢hyees t¢heigonnemd@nipate enrtbBessifdelofes a
the nozzle and the connection port on the side of the
papunpfi blaade sbonted i Nedrdliel enighheabnt BEheapsute the
after cutting off the both ends by the cutters so
blkhat theshbends of rébe=€apsuie ma@eﬁiohebﬁgsaihgeah@r e
pressed by the peripheral portions of bot of the

adeannesli anrperisn Ji Hhdlevd o1t Higldever saapendery
nmedi cine for a nasal cavity for spraying a powdery

poBedi 6hN8gf 1188 {fcBuddPslgyibyd %@%it?gsiloﬁépéb‘#&s d to
bet ween a connection port on the side of a nozzle ?or

ca®hl 83¥h89 LAE Qoﬁggfé?émgﬂééé“ié &%ﬁv%@?b@%ﬁ@én Eﬁ%;ﬁYéde

and a connection port on the side of a punp for

an?UEHEybPSt§QE§r¥n§iﬁléé%«% t ;tgég &ideNeneapse! g pei .ngh

ormed w th hol es on in conmuni cation wt
diQ@hQr@in&hSut ends of the capsule cut off by the blades.

3. A device to deliver a powdery medicine for a nasal
cavity according to c¢laim 1 or 2, wherein the distance
between the connection port on the side of the nozzle and
the connection port on the side of the pump is made shorter
than the length of the capsule after cutting off the both
ends by the cutters so that both ends of the capsule loaded
between them are pressed by the peripheral portions of both

of the connection ports.

4. A device to deliver a powdery medicine for a nasal
cavity for spraying a powdery medicine filled in a capsule
by loading a capsule between a connection port on the side
of a nozzle for spraying the powdery medicine into the nasal

cavity and a connection port on the side of a pump for
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connection ports and supplying spray air fromthe punp
through the inside of the capsule to the nozzle,
characterized in that a capsule holder for |oading the
capsule filled with the powdery nedi ci ne between the
connection port on the side of the nozzle and the
connection port on the side of the punp is placed
noveably forward and backward relative to a |oading

suppdiythgnspiayheicapsutiee moz£ld t ethd efageanki Bkl formed
cutting off both ends of the capsule that noves

witdr haiddst ont hethoaddagiposdirmart sstidee, heithgbbehdof byhe
t he capsul e hol der to make hol es on both ends thereof

confecpli anegoragdahlies@bsipies dietaneen rt ke oRORRRCHLAP
port on the side of the nozzle and the connection

thpouthoBhthenside 6f thdeciphipld TJImER sherter than the
| ength of the capsule after cutting off both ends by

chhfecestieed $8 that Hatdpands ndfladhecapsyhenkoaded
between them are pressed by peripheral portions of

cabgtileOf il NECRNARCEAOHRRILS, nedifideVieewbandehliver a
powdery medi cine for a nasal” cavity according to

coghabfidn pherebn the o aeterdon£a38h aﬁ@lghgoégﬁggé%ﬁon

both ends of the capsule by the cutter 1s set 0

po$tZ8nSHRSt ankk abf yt}jléj,e;mrﬁ%faj!segcl:]a%g rt ggggi tPap, i P€ ang

di aneter for the opening connectron

ba@ﬁ%5§diPelgefygn&&aiifghggﬁé]ﬂégitq%EQOEZEhe capsule, a
cutter for partially cutting off both ends of the capsule
that moves forward to the loading position while being held
by the capsule holder to make holes on both ends thereof is
placed, and the distance between the connection port on the
side of the nozzle and the connection port on the side of
the pump is made shorter than the length of the capsule
after cutting off both ends by the cutter, so that both ends
of the capsule loaded between them are pressed by peripheral

portions of both of the connection ports.

5. A device to deliver a powdery medicine for a nasal
cavity according to claim 4, wherein the diameter for each
hole formed on both ends of the capsule by the cutter is set
to a size substantially identical with or larger than the
diameter for the opening of each of the connection ports in

communication with the hole.
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