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POWDER MEDICINE APPLICATOR FOR
NASAL CAVITY

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

TECHNICAL FIELD

The present mvention concerns an optimal device to
deliver powdery medicine dosing into the nasal cavity.

A treatment method to deliver a powdery medicine into the
nasal cavity of a patient suifering from asthma or nasal allergy
has been known generally. In the treatment method, a pow-
dery medicine filled 1n a capsule 1s administered into the nasal
cavity using a special delivery device. JP-A No. 59-34267
(heremaftter 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 1s inserted on the
air exit of the cylindrical member. A top end part 1s fitted into
the concave part to form a capsule housing part, and an air
guide passage having a valve mechanism 1s formed from the
capsule housing part to the pump.

Another valve mechanism 1s provided to the other side of
the pump, and air 1s supplied to the capsule housing part
through the air guide passage having a valve mechanism upon
pressing of the pump, and external air 1s sucked 1nto the pump
through the another valve upon removal of the pump pressure.

Further, the cylindrical member has, at 1ts top end, a cap
fitted to the top end and a needle 1s extended axially 1n the cap
so as to perforate both axial ends of the capsule by engaging
the cap 1n a state of fitting the concave part of the cylindrical
member and the top end having an opening.

In the prior art device of the constitution described above,
alter inserting the capsule filled with a powdery medicine into
the concave part of the cylindrical member, the capsule 1s
inserted and fixed 1n the capsule housing portion by fitting the
top end. Then a cap 1s 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 1s 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 1s pressed, air from the pump flows through the air
guide passage 1nto the capsule to deliver the medicine 1n the
capsule to the nasal cavity of the user. Further, by repeating
the operations for both nasal cavities, the medicine 1s dosed to
both of the nasal cavities.

In the device of the prior art described above, after inserting,
the capsule 1n the cylindrical member, the top end 1s fitted
detachably to the cylindrical member and then a cap 1s detach-
ably provided to the cylindrical member. However, such
operations to deliver are troublesome and 1t may be a worry
that the user should forget such operations. Further, 1n a case
where the top end or the cap 1s missed, 1t can no more be used
as the delivery device.

Further, when the powdery medicine 1s dropped in the
course of operations from perforation to dosing operation 1n
the pump passing through the valve mechanism in the air
guide passage, it will bring about a problem that the amount
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2

of the medicine 1s reduced, the medicine can not be delivered
at an adequate dose for the user and the medicine dropped 1n

the pump has to be cleaned.

Further, upon dosing of the medicine, the user 1nserts the
top end into the nasal nostril. However, since the top end 1s
made of a rigid resin, 1t may be a worry of injuring the nasal
nostril upon msertion. Further, since the top end does not
smoothly fitted to the shape of the user’s nostril, this hinders
application of medicine to the nasal cavity making 1t 1mpos-
sible for efficient dosing.

The present invention intends to overcome such problems.

DISCLOSURE OF THE INVENTION

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 medi-
cine, a pump installed 1n 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 option-
ally branched into two ways for delivering the medicine 1n the
capsule loaded 1nto the capsule housing/holding part from the
pump to the user’s nasal cavity by air supplied through an air
flow passage formed 1n the capsule housing/holding part, a
capsule setting/detaching part built drawably 1n the capsule
housing/holding part so as to be movable 1n the lateral direc-
tion 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 direction of the capsule 1n the capsule housing/holding
part for perforating at both axial ends of the capsule.

The ivention of claim 2 comprises a medicine capturing/
collecting part having a specific structure of an air flow pas-
sage for capturing and collecting a powdery medicine drop-
ping and flowing backwardly from the capsule after
perforation so as not to flow the medicine backwardly and
capable of dosing the thus captured and collected powdery
medicine by the pump actuation, and a one-way valve the
opening pressure of which 1s 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 nos-
tril 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 inven-
tion, a capsule 1s placed in the capsule setting/detaching part
built drawably so as to move 1n the lateral direction relative
the axial direction of the capsule 1n the capsule housing/
holding part and cutting blades built laterally to the axial
direction of the capsule in the capsule housing/holding part
perforate at both axial ends of the capsule.

Further, air 1s supplied from the pump upon dosing and the
air flows 1nto the perforated capsule to deliver and dose the
medicine 1n the capsule through the medicine passage in the
medicine delivery part from the nozzle to the user’s nasal
cavity.

Further, 1n the mvention according to claim 2, since the
medicine capturing/collecting part, and the one-way valve the
opening pressure of which 1s 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 1s opened by the
flow under pressure of air from the pump to deliver and dose
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the captured and collected medicine together with the medi-
cine 1n the capsule by way of the capsule housing/holding part
and the medicine delivery part from the nozzle to the user’s
nasal cavity.

Further according to the invention described more specifi-
cally i claim 3, the user inserts the nozzle of the medicine
delivery part into the nasal nostril upon dosing the medicine
to the nasal cavity. Since the nozzle 1s made of a tlexible tube,
it can be 1nserted conforming the user’s nasal nostril.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s aside elevational view 1llustrating an embodiment
of a powdery medicine delivery device according to the
present invention.

FIG. 2 1s a cross sectional view 1llustrating an embodiment
of a powdery medicine delivery device according to the
present invention.

FIG. 3 1s a view showing a state of drawing out a capsule
setting/detaching part and placing a capsule therein in FIG. 2.

FI1G. 4 1s a cross sectional side elevational view showing a
state 1n which cutting blades are cutting a capsule end in the
course where the capsule setting/detaching part with the cap-
sule placed therein 1s 1inserted into a capsule housing/holding
part.

FI1G. 5 1s a cross sectional view showing a state in which the
capsule end 1s cut off by cutting blades, and the medicine 1n
the capsule upon completion of perforation 1s falling and
flowing backwardly to the pump in FIG. 2.

FIG. 6 1s a cross sectional view 1n a state where the medi-
cine 1n the capsule 1s under delivery and dosing by pressing
the pump.

FIG. 7 1s a cross sectional view showing another embodi-
ment 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 tlow passage

32 medicine capturing/collecting part

33 one-way valve

34 spring

35 air flow 1nlet

36 abutment surface

3’7 protrusion

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

41 capsule attaching/detaching concave part
42 A, 42B capsule cut end discharge part

44 drawing end

43 protrusion for capsule setting/detaching part
46 end face for capsule setting/detaching part
30 pump

51 attaching part

52 bottom

53 pressing part

54 air intake valve

53 air intake valve

56 intake valve body

60A, 60B cutting blade

K capsule

KA, KB capsule end
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BEST MODE FOR PRACTICING TH.
INVENTION

T

The present invention 1s to be described by way of embodi-
ments with reference to the drawings. An embodiment of the
present mnvention 1s to be described with reference to FI1G. 1 to
FIG. 7.

FIG. 1 1s 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 1s a cross
sectional side elevational view of a device to deliver the
powdery medicine into the nasal cavity shown 1n the embodi-
ment.

In the drawings, a powdery medicine delivery device 10 for
nasal cavity comprises, generally, a capsule housing/holding
part 30 for housing and holding a capsule K together with a
medicine delivery part 20, a capsule setting/detaching part 40
built drawably in the capsule housing/holding part 40 and a
pump 30 built 1n 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 set-
ting/detaching part 40.

In the medicine delivery part 20 of this embodiment, a
medicine passage 21 1s built 1n 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 tlexible tubes are formed to the top end of the medi-
cine passage 21.

An air flow passage 31 of the capsule housing/holding part
30 axaally below the capsule K (air mlet side) includes a
medicine capturing/collecting part 32 for capturing and col-
lecting the powdery medicine falling and tlowing backwardly
from the capsule K, and a one-way valve 30 also preventing
falling and backward flowing of the powdery medicine from
the capsule K to the pump 50. The one-way valve 33 1s
adapted to prevent back tlow of air such that 1t opens when the
pressure ol air from the pump 350 reaches at or higher than a
prescribed pressure and closes the air tlow inlet 35 when the
pressure of air from the pump 50 1s lower than the prescribed
pressure.

The capsule setting/detaching part 40 has a capsule attach-
ing/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 draw-
ing end 44 of the capsule setting/detachung part 40 1s regu-
lated by the abutment of the detaching end 44 to the protru-
sion 37 built in the capsule housing/holding part 30.

Further, when the capsule setting/detaching part 40 1s
pushed into the capsule housing/holding part 30, the inlet end
1s regulated by the abutment of a setting/detaching protrusion
45 of the capsule setting/detaching part 40 against the abut-
ment face 36 of the capsule housing/holding part 30.

The pump 50 1s comprised of a resilient rubber material
into a bottomed cylindrical shape having an attaching part 51,
a bottom 52 and a pressing part 53 at the circumierential
surface. The attaching part 51 1s mounted sealingly to the
cylindrical outer circumierential surface of the capsule hous-
ing/holding lower part 38 of the capsule housing/holding part
30, and an air inlet valve 54 1s attached to a central portion of
the bottom 52.

The air intake valve 34 produced using a resilient rubber
material 1s comprised of an air inlet form 335 and an inlet valve
body 56. The valve 1s closed when the pump 50 1s pressed,
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while the valve 1s opened upon restoration of the pump 50
alter 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 1s to be made to an operation upon per-
foration of the capsule with reference to FIG. 3 to FIG. 3.

At first, as shown 1n FIG. 3, the capsule K 1s placed 1n the
capsule attaching/detaching concave 41 of the capsule set-
ting/detachuing part 40 and the capsule setting/attaching end
face 46 of the capsule setting/detaching part 40 1s pressed so
as to mtrude the capsule setting/detaching part 40 into the
capsule housing/holding part 30.

Then, as shown in FIG. 4, as the capsule K placed in the
capsule setting/detaching 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 1n 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 1s pushed to abut the
setting/detaching protrusion 435 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 medi-
cine delivery part 20 and the air flow channel 31 of the capsule
housing/holding part 30 to be 1n a state ready for dosing the
medicine.

In this case, as shown 1n FIG. 5, the medicine in the capsule
K perforated at both axial ends thereof falls toward to the air
flow passage 31. Since the one-way valve 33 is closed, the
medicine 1s captured and collected 1n the medicine capturing/
collecting part 32.

As described above, upon perforation in the device 10 to
deliver the 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 1s 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 1s to be described with reference
to FIG. 6.

At first, when the nozzles 22 A, 22B of the medicine deliv-
ery part 20 are mnserted into nasal nostril of a user and the
pressing part 53 of the pump 50 1s pressed 1n 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 it reaches to a
predetermined pressure, the one-way valve 33 1s opened in
which air 1s supplied from the pump 50 through the one-way
valve 33, the medicine capturing/collecting part 32 and the air
flow channel 31 to the capsule K.

Thus, air from the pump 50 flows from the inside of the
capsule K through the medicine passage 21 and the nozzles
22 A, 22B to the nasal cavities of the user.

In this process, the medicine 1n the capsule K 1s agitated by
air flowing inside the capsule K and 1s 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
ex1sts 1n the medicine capturing/collecting part 32 and 1n the
air flow passage 31 1s delivered by air from the pump 30, and
1s delivered and dosed together with the medicine in the
capsule K to the nasal cavities of the user. As a result, a
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prescribed amount of the medicine filled 1n 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 1s weak-
ened and when i1t becomes lower than the prescribed pressure
to open the one-way valve 33, the one-way valve 1s closed.
Just before the closure of the one-way valve 33, air still flows
from the pump 50 to the capsule K. Accordingly, the medicine
in the capsule K, the air tlow passage 31, and the medicine
capturing/collecting part 32 does not fall and tlow back-
wardly to the pump 50 and falling and backward flow of the
medicine to the pump 50 can be prevented reliably.

Further, when the pressing to the pump 50 1s completed and
the pressure 1s removed, the pressing part 33 of the pump 50
having the rubber resiliency restores 1n 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 1s
opened by the pressure of the external air and air flows 1nto the
pump S50 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 i this embodiment, when the capsule K 1s 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 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 ends of the capsule K. That 1s, containment of the
capsule K and perforation thereof can be conducted with an
extremely simple operation consisting only of the operation
of housing the capsule K 1n the device 10 to deliver the
powdery medicine into the nasal cavity. In addition, there 1s
no worry of missing the cap for perforation or the top end
which was provided as a separate member 1n the prior art and,
turther, there 1s no worry of forgetting the perforating opera-
tion 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 1s comprised
of the medicine capturing/collecting part 31 for capturing and
collecting the powdery medicine falling and tlowing back-
wardly from the capsule K, and the one-way valve 33 also for
preventing the falling and backward tlowing of the powdery
medicine from the capsule K. The one-way valve 33 1s
adapted such that 1t opens when the pressure of air from the
pump 50 reaches a predetermined pressure, whereas the air
flow 1nlet 35 1s closed by the spring 34 when the pressure of
air from the pump 50 1s lower than the predetermined pressure
thereby reliably preventing backward flow of air or medicine.
Accordingly, the medicine captured and collected by the
medicine capturing/collecting part 32 of the air tlow passage
31 and exists therein upon perforation can be delivered and
dosed to the user’s nasal cavities together with the medicine
in the capsule K when the air pressure in the pump 50
increases above the predetermined pressure to open the one-
way valve 33. Accordingly, since this can overcome the prob-
lem that the medicine can not be delivered at an adequate dose
by the falling of the medicine to the pump from the capsule
alter the perforation, or a problem that the pump has to be
cleaned as 1n the prior art, a predetermined amount of the
medicine filled 1n 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 1s built and nozzles 22A, 22B comprising tlexible
tubes are formed to the top end of the medicine passage 21
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and they can be inserted for dosing while conforming the
user’s nasal nostril upon dosing. As a result, there 1s neither a

worry of injuring the nasal nostril of the user by the insertion
of the top ends formed of a rngid resin 1into the nasal nostril nor
a worry that dosing to the nasal cavities 1s inhibited due to
inconformity with the shape of the user’s nasal nostril making
it impossible for ellicient dosing as 1n the prior art, but effi-
cient dosing can be conducted efficiently 1n this embodiment
while conforming the shape of the user’s nasal cavities.

FIG. 7 1s a cross sectional view of a device to deliver the
powdery medicine into the nasal cavity according to another
embodiment of the present invention (reference numerals 1n
the drawing have same meanings as those in the previous
embodiment). This modified embodiment 1s different from
the previous embodiment only 1n 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 perfora-
tion are quite 1dentical with those of the previous embodi-
ment.

INDUSTRIAL APPLICABILITY

As has been described above, according to the invention of
claim 1, when the capsule 1s placed in the capsule detaching/
attaching concave part of the capsule setting/detaching part
and as a capsule setting/detaching part intrudes into the cap-
sule housing/holding part, the cutting blades situated laterally
to the capsule housing/holding part at both axial ends of the
capsule cut ol both axial ends of the capsule thereby enabling
to perforate at both axial ends of the capsule. Subsequently,
air 1s supplied from the pump to the capsule 1n the capsule
housing/holding part to dose the medicine 1n the capsule
together with air from the medicine passage of the medicine
delivery part by way of the nozzle to the nasal cavities of the
user, so that the operations up to the perforation to the capsule
can be conducted only by the operation of housing the capsule
into the device to deliver the powdery medicine into the nasal
cavity. The present invention can conduct perforation to the
capsulereliably 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 1n 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 tlow passage and the medicine cap-
turing/collecting part having a passage shape for capturing
and collecting the medicine dropping and flowing back-
wardly from the capsule after perforation thereby preventing,
the medicine from falling into the pump and capable of dosing,
the captured and collected medicine together with the medi-
cine in the capsule by the operation of the pump, and one-way
valve controlled to a predetermined opening pressure by the
spring are built between the capsule housing/holding part and
the pump, the falling and backwardly flowing medicine upon
perforation 1s delivered and dosed to the nasal cavities of the
user together with the medicine 1n the capsule by way of the
capsule housing/holding part and the medicine delivery part,
and a predetermined amount of the medicine filled 1n the
capsule can reliably be delivered and dosed to the nasal cavi-
ties 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 mvention described in claim 3,
since the nozzle of the medicine delivery part 1s formed of a
flexible tubes, it can be mserted smoothly while conforming
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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.

The invention claimed 1s:

1. A device to deliver @ powdery medicine into [the] a nasal
cavity, comprising:

a capsule housing/holding part for housing and holding a

capsule filled with a powdery medicine,

a pump 1nstalled in the capsule housing/holding part for
supplying dosing air to the capsule housing/holding
part,

a medicine delivery part with one or branched top end
installed 1n the capsule housing/holding part for deliv-
ering and dosing the powdery medicine in the capsule of
the capsule housing/holding part by air supplied by way
of an air tflow passage built 1n the capsule housing/hold-
ing part from the pump to the nasal cavity of a user,

a capsule selling/detaching part built in the capsule hous-
ing/holding part so as to move the capsule in a lateral
direction relative to an axial direction of the capsule for
setting and detaching a capsule and for perforating both
axial ends of the capsule, and

cutting blades built 1n the capsule housing/holding part so
as to be movable laterally with respect to an axial direc-
tion of the capsule for perforating both axial ends of the
capsule,

wherein a medicine capturing/collecting part having an air
flow passage shape for capturing and collecting the pow-
dery medicine falling and flowing backwardly from the
capsule alter perforation and not causing them to flow
backwardly to the pump, and capable of dosing the cap-
tured and collected powdery medicine by the operation
of the pump, and a one-way valve the opening pressure
of which 1s controlled by a spring are built 1n the air flow
passage.

2. The device according to claim 1, further comprising a
nozzle of the medicine delivery part composed of a tlexible
tube such that 1t can be 1nserted for dosing while conforming
[the] @ nasal nostril of a user when the powdery medicine is
dosed to the nasal cavities of the user.

3. The device according to claim 1 wherein the medicine
delivery part has a top end branched i1nto two ways.

4. A device to deliver a powdery medicine into [the] a nasal
cavity, comprising:

a capsule housing/holding part for housing and holding a

capsule filled with a powdery medicine,

a pump comprising an air intake valve and installed 1n the
capsule housing/holding part for supplying dosing air to
the capsule housing/holding part,

a medicine delivery part with one or branched top end
installed 1n the capsule housing/holding part for deliv-
ering and dosing the powdery medicine 1n the capsule of
the capsule housing/holding part by air supplied by way
of an air flow passage built 1n the capsule housing/hold-
ing part {from the pump to the nasal cavity of a user,

a capsule setting/detaching part built in the capsule hous-
ing/holding part so as to move the capsule 1n a lateral
direction relative to an axial direction of the capsule for
setting and detaching a capsule and for perforating both
axial ends of the capsule, and

cutting blades built 1n the capsule housing/holding part so
as to be movable laterally with respect to an axial direc-
tion of the capsule for perforating both axial ends of the
capsule,

wherein a medicine capturing/collecting part having an air
tlow passage shape for capturing and collecting the pow-
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dery medicine falling and tflowing backwardly from the
capsule after perforation and not causing them to tlow
backwardly to the pump, and capable of dosing the cap-
tured and collected powdery medicine by the operation
of the pump, and a one-way valve the opening pressure 5
of which 1s controlled by a spring are built 1n the air flow
passage, and

wherein the medicine delivery part has a top end branched
into two ways.

5. The device according to claim 2, wherein the medicine 10

delivery part has a top end branched into two ways.

6. The device according to claim 4, further comprising a
nozzle of the medicine delivery part composed of a flexible
tube such that it can be 1nserted for dosing while conforming,
[the] @ nasal nostril of a user when the powdery medicine is 15
dosed to the nasal cavities of the user.

7. A device to deliver a powdery medicine, the device
COmprising:

a) a capsule housing adapted to receive a capsule filled

with the powdery medicine having an upstream end and 20
a downstream end;
b) a capsule setting/detaching part movably in communi-
cation with the capsule housing adapted to simulta-
neously load and perforate the capsule;
c) a pump, and 25
d) a medicine capturing/collecting part having:
an air flow passage shape for capturing and collecting
the powdery medicine falling and flowing backwardly
from the capsule after perforation and not causing
them to flow backwardly to the pump, and capable of 30
dosing the captured and collected powdery medicine
by the operation of the pump, and

a one-way valve the opening pressure of which is con-
trolled by a spring built in the aiv flow passage.

8. The device of claim 7, wherein the capsule setting/de- 35
taching part is adapted to move in a lateral direction relative
to an axial direction of the capsule.

9. The device of claim 7, wherein the capsule setting/de-
taching part comprises a capsule attaching/detaching vecess
for holding the capsule. 40

10. The device of claim 7, wherein the capsule setting/
detaching part has an interior end and an exterior end further
comprising an interior end abutment adapted to prevent the
complete withdrawal of the capsule setting/detaching part
from the capsule housing when the capsule setting/detaching 45
part is moved laterally away from the capsule housing.

11. The device of claim 7, wherein the capsule setting/
detaching part is adapted to vegulate the insertion depth of
the capsule attaching/detaching recess into the capsule hous-
ing when the capsule setting/detaching part is moved later- 50
ally towards the capsule housing.

12. The device of claim 11, whereinthe depth of insertion of
the capsule attaching/detaching recess into the capsule hous-
ing when the capsule setting/detaching part is moved later-
ally towards the capsule housing is vegulated by the position 55
of the capsule attaching/detaching recess within the capsule/
setting detaching part.

13. The device of claim 7, wherein the capsule setting/
detaching part has an intevior end and an exterior end further
comprising an exterior end protrusion adapted to vegulate the 60
insertion depth of the capsule setting/detaching part into the
capsule housing when the capsule setting/detaching part is
moved laterally towards the capsule housing.

14. The device of claim 12 or 13, wherein the capsule
housing is adapted to perforate the capsule before the setting/ 65
detaching protrusion of the setting/detaching part abuts the
capsule housing/holding part.

10

15. The device of claim 13, wherein the device is adapted so
that once the protrusion of the setting/detaching part abuts
the capsule housing/holding part, the device is in a ready
state for dosing the powdery medicine.

16. The device of claim 7, wherein the capsule housing
further comprises one or morve cutting blades adapted to
perforate at least one axial end of the capsule.

17. The device of claim 16, wherein the one or more cutting
blades are situated lateral to the axial direction of the cap-
sule.

18. The device of claim 7, further comprising a medicine
delivery part adapted for delivering the powdery medicine to
a user having an upstream end and a downstream end.

19. The device of claim 18, further comprising one or more
nozzies coupled to downstream end of the medicine delivery
part.

20. The device of claim 19, wherein the one ov more nozzles

are flexible.

21. The device of claim 19, wherein the one or move nozzles
conform to a user’s nostril.

22. The device of claim 7, wherein the pump is adapted to
supply dosing aiv to disperse the powdery medicine, and
coupled to the upstream end of the capsule housing and the
one-way valve in communication with the capsule housing.

23. The device of claim 22, wherein the pump is adapted so
as not to need cleaning between uses.

24. The device of claim 22, wherein the pump further com-
prises an air intake valve.

25. The device of claim 22, wherein the pump further com-
prises a deformable volume adapted to be engaged by a user.

26. The device of claim 7 ov 22, wherein the one-way valve
comprises an upstream end and a downstream end, wherein
the downstream end is coupled to the upstream end of the
capsule housing.

27. The device of claim 7 or 22, wherein the upstream end
of the one-way valve is coupled to the pump.

28. The device of claim 27, whevein the one-way valve is
adapted to open when air from the pump veaches a predeter-
mined pressure.

29. The device of claim 7 or 22, wherein the one-way valve
is adapted to capture medicine that falls upstream from a
perforated capsule.

30. The device of claim 29, wherein the device is adapted to
deliver the captured medicine to the user.

31. The device of claim 29, wherein the one-way valve is
further adapted to prevent the upstream flow of medicine into
the pump.

32. The device of claim 7, wherein a portion of the air flow
passage configured to capture the powdery medicine prevents
backward flow of the powdery medicine to the pump.

33. The device of claim 7, wherein the device is capable of
dosing the captured powdery medicine.

34. A method for delivering a powdery medicine, the
method comprising:

loading a capsule containing the powdery medicine into a

delivery device comprising a nozzle, a capsule housing,

a capstule setting/detaching part, a pump, and a medi-

cine capturing/collecting part having:

an air flow passage shape for capturing and collecting
the powdery medicine falling and flowing backwardly
from the capsule after perforation and not causing
them to flow backwardly to the pump, and capable of
dosing the captured and collected powdery medicine
by the operation of the pump, and

a one-way valve the opening pressure of which is con-
trolled by a spring built in the aiv flow passage,
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wherein the loading step simultaneously sets the capsiuile
into the delivery device and perforates the capsule;
positioning at least a portion of the nozzle of the delivery
device into a nostril of a user; and
activating the pump, whereby the powder medicine is
delivered to the user.
35. The method of claim 34, wherein perforation of the
capsule occurs at the axial ends of the capsule.
36. The method of claim 34, wherein perforation of the
capsule is by cutting blades.
37. The method of claim 36, wherein the cutting blades are
built into the capsule housing.
38. The method of claim 34, wherein the step of activating
the pump comprises squeezing the pump.

x x * Cx x
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : RE45,404 E Page 1 of 1
APPLICATION NO. : 12/576219

DATED : March 3, 2015

INVENTORC(S) : Tsutsui

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

COLUMN 8§, LINE 19 Claim 1
Delete “selling/detaching part™ and insert --setting/detaching part--.

Signed and Sealed this
Twenty-fifth Day of August, 2015

Tecbatle 7 Lo

Michelle K. Lee
Director of the United States Patent and Trademark Office
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