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(54) Title: POWDER INHALER

(87) Abstract

A device for dispensing powdered medicament by inhalation comprises
an axially movable metering rod (3) equipped with a dosing recess in the
form of a hole (5). The metering rod (3) extends through the interior of
the medicament container (1). In a first position the dosing hole (5) is in the
medicament container (1) and is filled with a dose of the powdered medicament.
In the second position the filled dosing hole (5) is in the air channel (11).
The device of the invention has good metering accuracy, it is not susceptible
to jamming and provides complete discharge of the powdered dose into the
breathing air even if used by a patient having reduced inhalation capacity.
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POWDER INHALER

Background of the invention

The present invention relates to a device for dispensing ot a powdered drug
preparation by inhalation. The device is in particular a multiple-dose device without
propellant gas, equipped with a metering means which dispenses doses from a
powder container. The device of the invention is useful, for example, in the treatment

of asthma.

The administering of a powdered drug preparation by inhalation from an inhaler 1s
known. Multidose type powder inhalers comprising a drug container and a metering
member for measuring and dispensing a unit dose are also known, for example from
patent publications GB 2165159, EP 79478, and EP 166294. In these devices, a
series of dosing recesses are notched into the surface of a cylindrical metering mem-
ber, and the said member is disposed in a chamber of precisely the same shape.
When the metering member is rotated, the dosing recesses in turn will move first to a
position in alignment with the powder container for being filled and thereatter to a
position in alignment with the inhalation channel, whereupon a unit dose will fall by
gravity from the dosing recess into the inhalation channel. Thereafter the dose ot
medicament is inhaled from the inhalation channel. These devices have the drawback
that they make overdosing of the medicament possible by allowing the dispensing of
a plurality of doses in succession into the inhalation channel, whereby a multiple

dose may be drawn by one inhalation.

Attempts have been made to solve the above-mentioned problem by using dispensing
systems in which the dosing recess will not be emptied 1nto the inhalation channel by
gravity but, instead, the dose of medicament 1s 1nhaled directly from the dosing
recess, such recesses having been notched into the surface of a metering member
having the shape of a cylinder. a cone or a truncated cone, as disclosed 1n patent
publications WO 92/00771 and WO 92/09322. Also in these devices, a metering
member having the shape of a cylinder, a cone or a truncated cone 1s disposed 1n a
chamber having precisely the same shape. When the metering member is rotated, the
dosing recesses will move first to a position in alignment with the flow container tor
filling, and then to the inhalation channel, which is shaped so that the dosing recess

will be emptied under the effect of the air {flow being inhaled, and thereafter, having
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rotated through a full 3607, back to a position 1in alignment with the {low container.
Since the metering member 1s, tor purposes of metering precision. disposed within a
chamber ol the same shapc. and since 1t has to be rotated through 360°, the metering

member may be pronc 1o jammung as powder falls onto the surfaces of the device.

The above problem is at least partly avoided i multidose powder inhalers having
metering member in the form ol an axially movable rod equipped with a dosing
rccess. the metering rod extending through the mtenor of the medicament container.
Such inhalers have been described e.g. 1n patent publications US 35,263,475, US
5.765,552 and WO 92/18188. The dosing recess 1n these devices comprises a groove
or a cavity in the surface of the metering rod. These devices suffer from poor filling
of the dosing recess and/or poor discharging of the powder from the dosing recess
into the air flow, particularly when the powder 1s not rcadily flowable.

A dosing recess in the form of a hole extending throughout of the dosing rod is
described in US 5,447,151. In this device the dosing hole is first filled with the
powder in the medicament container, and subsequently the dosing hole 1s brought
into the air channel where the powder is thrown {rom the hole to the floor of the air
channel by a thrust of a prvotally mounted flap. However, in this device the air
stream which is produced by acuvely breathing in may be insufficient to discharge all

the powder from the floor of the air channel into the air stream.

Summary of the invention

The object of the present invention 1§ to construct a simple multidose powder inhaler
which avoids the above mentioned disadvantages. The device of the invention has
cood metering accuracy. 1t 1s not susceptible 10 jamming and provides complete
discharge of the powdered dose 1nto the breathing air even if used by a pauent having

reduccd inhalation capacity.

This is achieved by providing a device for dispensing powdered medicament by
inhalation, comprising a medicament container for receiving a plurality of
medicament doses; extending into the interior of the medicament container, an
axially movable metering rod equipped with a dosing hole, which dosing hole



10

20

30

CA 02369700 2007-05-23

3

extends through the entirety of the metering rod in the direction perpendicular to
the longitudinal axis of the rod metering, the metering rod being movable
between a filling position, in which the dosing hole an receive a metered dose of
a powdered medicament, and an inhalation position, in which the dosing hole,
when filled, is presented to an air channel such that a dose in the dosing hole is
ready to be inhaled by the user from the filled dosing hole while the metering rod
is in the inhalation position.

As can be appreciated, the device of the invention comprises an axially movable
metering rod equipped with a dosing recess in the form of a hole, which extends
through the rod in the direction perpendicular to the longitudinal axis of the rod.
The metering rod extends into the interior of the medicament container. In the
first position of the rod the dosing hole is inside the medicament container and
receives a metered dose of the powdered medicament. In the second position
the filled dosing hole i1s brought to an air channel. The metered dose of the
powdered medicament is discharged to the inhaled air from the dosing hole
while the metering rod is in the second position. It has been found that when the
dosing recess is in the form of a hole that extends through the metering rod, the
recess is effectively filled as it is dipped into the powder container. Furthermore,
the powdered dose is completely dispersed in the inhaled air as the powder is
presented to the air channel in the hole through which the inhaled air is
conducted. The actually inhaled dose is therefore reproducible at a high level of
accuracy. Furthermore, the surfaces rubbing against each other are small

whereby the risk of jamming is reduced.

The movement of the rod between the first and the second posttions can be
implementcd in number of ways. In a preferred embodiment of the invention the
metering rod extends through the intenor of the medicament container. The mctering
rod is engaged with a device cover that can be moved, e.g. depressed, by the patient.
Depressing of the cover causes mctering rod to move from one position, €.¢. the
filling position, to another position, e.g. the inhalation position, or vice versa.
However, the metcring rod may also be constructed so that the cover 15 stanonary

and the metering rod extends through the cover and forms a depressible projection.
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The metering rod has preferably a {lattened lower portion through which the dosing
hole i1s drilled. This improves the filling of the dosing hole with powder while the
metering rod is in the medicament container. The hole 1s preferably circular or
elliptic, but other forms can be contemplated. In any case the hole extends
throughout the flat portion of the dosing rod so that 1n the container the hole 1s able
to receive powder from both sides of the tlat portion of the rod.

The lower portion of the metering rod enters the air channel through the wall, e.g. the
bottom wall, of the container via a slot adapted to receive the flattened lower portion
of the metering rod. The slot 1s always plugeed by the metening rod preventing the
flow of the powdecr from the containcr. It 18 also possible to construct the device so
that the metering rod does not extend through the whole container, but e.g. only the
end portion of the rod having the dosing hole i1s dipped 1nto the intenor of the

container via a slot of the container wall for the filling. However, the embodiment
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where the metering rod extends throughout the whole container, parallel to the

longitudinal axis thereotf. is preferred.

In such embodiment of the invention where the metering rod extends through the
container, the metering rod can be easily equipped with one or more agitation
members for improving the tlow of the powder 1n the container and for reducing
arching of the powder 1n the container. It 1s also possible to make the rod rotate
slightly every time the device 1s actuated by providing the rod with a protrusion
guided in a groove that 1s arranged 1n the cylinder shaped guiding for the rod e.g.
inside the upper part of the medicament container in a manner described 1in US
5,765,552. The slight rotation would enhance the agitation effect of the projections.
In the embodiment having a rotating metering rod as described above, the flattened
lower portion of the rod with the dosing hole is connected to the rod by a means
which allows the rotation of the rod in relation to the non-rotating flattened lower
portion of the rod, e.g. by a suitable snapfastening joint

The metered dose of powder is inhaled from the filled dosing hole as the metering
rod is in the inhalation position and the dosing hole 1n the air channel. It has been
found that the powder remains in the dosing hole when the filled dosing hole enters
the air channel. The air channel 1s preterably selected 1n such manner that substantial
part, or preferably all, of the inhaled air flows through the dosing hole as the
metering rod is in the inhalation position. This ensures complete discharge ot the
powdered dose into the breathing air even if the device 1s used by a patient having
reduced inhalation capacity. If a device with a smaller air tlow resistance 1s desired,
it is possible to provide the inhalation channel downstream the metering rod with one
or more openings in order to get supplementary air tlow. Alternatively, the shape of
the air channel in the vicinity of the flattened portion of the dosing rod can be
modified to allow éupplementary air flow around the tlattened portion of the dosing
rod. The supplementary air flow reduces the flow resistance of the device and may

increase the turbulence of the air tlow 1n the air channel.

The preferred embodiment of the invention also comprises an aperture for remnants
for removing any powder possibly left in the inhalation channel after the metering
rod has returned to the filling position. The aperture of the remnants may lead to a
chamber for remnants so as to maintain the remnants inside the inhaler.

The aperture for remnants may be closed by the metering rod when the rod 1s 1n the
inhalation position so as to prevent the powder being inhaled from the chamber of
remnants. When the rod moves to the filling position the powder left in the

inhalation channel in the vicinity of the moving rod tends to fall into the aperture ot
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remnants by gravity. This may be accomplished by constructing the bottom of the
inhalation channel 1n the vicinity of the moving rod 1n such a way that the remnants

automatically move towards the aperture for remnants by gravity.

Preferably the chamber of remnants 1s closed below the aperture by a closure
member, which 1s engaged with the metering rod so that the closure member 1s
opened when the metering rod is in the 1nhalation position and closed when the

metering rod 1s 1n the filling position.

Alternatively, the lower part of the metering rod may be extended such that 1t closes
the aperture for remnants when the rod 1s in the inhalation or filling positions, but
opens the aperture for remnants when the rod 1s in a position which 1s between the
filling and inhalation positions. This may be achieved e.g. by providing the flattened
lower portion of the metering rod, in the area below the dosing hole, with a broad

rectangular opening.

Brief description of the drawings

FIG.1 is a side-view of the device according to a first embodiment of the invention 1n
the filling position.

FIG. 2 1s a cross sectional view taken along line A-A of FIG. 1.

FIG. 3 is a side view of the device of FIG. 1 in the inhalation position.

FIG. 4 is a cross sectional view taken along line A-A of FIG 3.

FIG. 5 is a side view of the device according to an another embodiment of the
invention 1n the filling position.

FIG. 6 1s a cross sectional front view of the device of FIG. 3.

FIG. 7 is a side view of the device of FIG. 5 1n the inhalation position.

FIG. 8 is a cross sectional front view of the device of FIG. 7.

Detailed description of the mnvention

The device of the invention is further illustrated below by way of examples, with

reference to Figures 1 to 3.

Figures 1 and 2 show a multidose powder inhaler with a medicament container (1)
having a certain supply of powdered medicament. The container has a square cross-
section and a conical end portion and 1s secured to an outer casing (2) by

snapfastening means. Normally, the container has a supply of medicament for e.g.
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200 doses. A dosing rod (3) having a tlattened lower portion (4) with a dosing hole
(5) 1s slidably mounted 1in the container so that 1t extends through the lid (6) and
through the interior of the container. The bottom wall of the container has a slot
adapted to recerve the tlattened lower portion (4) of the dosing rod (3). The upper
end of the rod is fixed to a cover (7) such that the rod 1s movable 1n 1ts longitudinal
direction. The cover 1s attached to the outer casing (2) by snapfastening means e.g.
such as a peripheral lip (8) which puts an upward limit on the movement of the rod.
The rod is urged upwards by a spring (shown 1n Figs. 5 to 8) bearing firstly against
the cover (7) and secondly against the 1id (6). The downward limit on the movement
of the rod 1s put by the projection (9) of the container.

The dosing rod has projections (10) for agitation of the powder in the container as
the rod slides between 1ts first and second position. This agitation effectively
prevents the powder arching (“ceiling etfect”), whereby the tlow of the powder
towards the dosing hole 1s hindered. It 1s also possible to make the rod rotate slightly
every time the device is actuated by providing the rod with a protrusion guided in a
groove that 1s arranged in the cylinder shaped guiding for the rod e.g. inside the
upper part of the medicament container 1n a manner described in US 5,765,552. The
slight rotation would enhance the agitation etfect of the projections (10). In the
embodiment having a rotating metering rod as described above, the flattened lower
portion (4) of the rod (3) with the dosing hole (5) 1s connected to the rod by a means
which allows the rotation of the rod 1n relation to the non-rotating flattened lower

portion of the rod, e.g. by a suitable snapfastening joint.

The outer casing (2) defines a mouthpiece through which air 1s drawn via an air
channel (11). Below the medicament container the air channel 1s defined by an
element (12) containing a chamber (13) for the remnants of powder. The element
(12) has an aperture (14) corresponding with the slot of the container bottom so that
the flattened lower portion (4) of the dosing rod (3) 1s guided through the slot to the
aperture (14). The air channel extends through the element (12) and through the
mouthpiece as a continuous tube. The aperture (14) leads to the chamber for
remnants (13) into which remnants ot powder left in the inhalation channel tends to
fall by gravity. For accomplishing this the bottom of the inhalation channel 1s, 1n the
vicinity of the aperture, downwardly slanted towards the aperture (14). The chamber
of remnants (13) 1s closed with a closure member 1n the form of a strip (15) resilient-
ly mounted on the wall of the chamber (13). The strip (15) 1s engaged with the tip of
the metering rod (3) so that the closure member 1s opened when the metering rod is

in the inhalation position and closed when the metering rod 1s 1n the filling position.
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Figs 1 and 2 show the dosing rod (3) in its upper (filling) position wherein the dosing
hole (5) of the dosing rod is in the medicament container for receiving powder. The
flattened lower portion (4) of the rod extends slightly through the slot of the

container bottom thereby preventing the flow of powder through the slot.

Figs 3 and 4 show the dosing rod in its lower (inhalation) position wherein the cover
(7) has been depressed and the dosing hole (5) has moved to the air channel (11).
The tip of the flattened portion (4) of the rod has entered the opening (14) and moved
the strip (15) to a position where any powder on the strip (15) tends to fall by gravity
to the bottom of the chamber of remnants (13). The dosing hole has stopped at the
level of the slanted floor of the air channel and the dose is ready to be inhaled via
mouthpiece. The inhalation is effected while the cover is depressed. Substantially all
inhaled air streams through the dosing hole and the powder 1s discharged into the air

stream directly from the dosing hole.

After inhalation the cover (7) is released and the metering rod (3) returns to the
filling position. As the metering rod returns to the filling position, the strip (15)
closes the chamber of remnants. At the same time any remnants of the powder left 1n
the slanted portion of the air channel tend to fall through the aperture (14) to the
surface of the strip (15) and upon the next return of the metering rod finally into the

chamber of remnants.

Figures 5 to 8 show an another embodiment of the invention. The air channel (11)
has been broadened at the site of the flattened portion (4) of the metering rod (3) 1n
order to provide supplementary air ducts (20) around the flattened portion (4) ot the
metering rod (3). This reduces the suction resistance felt by the user inhaling through
the device. Alternatively, it is also possible to provide supplementary air by
providing the air channel (11) downstream the metering rod with one or more

openings.

In the device of Figures 5 to 8 the closure strip of the chamber for remnants (13)
have been removed. Instead, the lower part of the metering rod (3) has been
constructed such that it closes the aperture for remnants (14) when the rod 1s 1n the
inhalation or filling positions, but opens the aperture for remnants (14) when the rod
is in a position which is between the filling and inhalation positions. This 1s achieved
by extending the flattened lower portion (4) of the metering rod (3) 1n the direction
of the chamber of remnants (13) such that the flattened portion closes the aperture
(14) also when the rod is in the filling position. The flattened lower portion (4) of the
metering rod (3) is further provided with a broad rectangular opening (21), and the
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lower edge (22) of the opening (21) 1s downwardly slanted. In Figures 5 and 6 the
metering rod (3) is in the filling position. The extension of the flattened lower
portion (4) of the metering rod (3) slightly enters the aperture (14) and thereby closes
the chamber of remnants (13). Powder possibly left on the slanted floor of inhalation
channel tends to enter the aperture (14), which 1s however closed by the lower edge
(22) of the opening (21). When the cover (7) in now depressed to transter the
metering rod (3) to the inhalation position, the aperture (14) 1s temporarily opened
and the remnants of powder can enter the chamber (13). When the metering rod (3)
has reached its inhalation position (Figures 7 and 8), the aperture (14) 1s again closed
by the wall of the flattened portion of the metering rod. When the cover (7) 1s
released and the rod (3) returns to its filling position, the lower edge (22) of the
opening (21) again closes the chamber of remnants (13).

Other modifications and variations can be made to the disclosed embodiments
without departing from the subject of the invention as detfined 1n the following
claims. For example, a counter could be mounted to the inhaler to count the number
of pressing of the dosing rod. It is considered to be routine for one skilled in the art
to make such modifications to the device of the invention.
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WHAT IS CLAIMED 1S:

1. A device for dispensing powdered medicament by inhalation, comprising
a medicament container (1) for receiving a plurality of medicament doses;
extending into the interior of the medicament container (1), an axially movable
metering rod (3) equipped with a dosing hole (5), which dosing hole (5) extends
through the entirety of the metering rod (3) in the direction perpendicular to the
longitudinal axis of the metering rod, the metering rod being movable between a
filling position, in which the dosing hole (5) can receive a metered dose of a
powdered medicament, and an inhalation position, in which the dosing hole (3),
when filled, is presented to an air channel (11) such that a dose in the dosing
hole is ready to be inhaled by the user from the filled dosing hole (5) while the
metering rod (3) is in the inhalation position.

2. A device according to claim 1, wherein the metering rod (3) extends
through the interior of the medicament container (1).

3. A device according to claim 1 or 2, wherein the metering rod (3) is
engaged with a depressible device cover (7).

4. A device according to any one of claims 1 to 3, wherein the metering rod
(3) has a flattened lower portion (4) through which the dosing hole (5) extends.

5. A device according to claim 4, wherein the container (1) has a wall and
the flattened lower portion (4) of the metering rod (3) enters the air channel (11)
through the wall of the container (1) via a slot adapted to receive the flattened
lower portion (4) of the metering rod (3).

6. A device according to any one of claims 1 to 5, wherein a portion of the
metering rod (3) extending into the interior of the medicament container (1) is
equipped with one or more agitation members (10).
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/. A device according to any one of claims 1 to 6, wherein all inhaled air is
conducted through the dosing hole (9).
8. A device according to any one of claims 1 to 7 comprising an aperture for

remnants (14) for removing powder left in the air channel (11) when the
metering rod (3) is returned to the filling position.

9. A device according to claim 8, wherein the aperture for remnants (14)
leads to a chamber for remnants (13).

10. A device according to claim 8 or 9, wherein a bottom of the air channel
(11) is, in the vicinity of aperture for remnants (14), downwardly slanted towards
the aperture (14).

11. A device according to any one of claims 8 to 10, wherein the aperture for
remnants (14) is closed by the metering rod (3) when the metering rod (3) is in

the inhalation position.

12. A device according to any one of claims 8 to 11, wherein the chamber for
remnants (13) is closed by a closure member (15), which is engaged with the
metering rod (3) so that the closure member (15) is opened when the metering
rod (3) is in the inhalation position and closed when the metering rod (3) is in the
filling position.

13. A device according to any one of claims 8 to 11, wherein a lower part of
the metering rod (3) closes the aperture for remnants (14) when the rod (3) is in
the filling or inhalation positions, but opens the aperture for remnants (14) when
the rod (3) is in a position which is between the filling and inhalation positions.

14. A device according to claim 13, wherein the lower part of the metering rod
(3) is provided with an opening (21).



CA 02369700 2001-10-18
WO 00/64518 PCT/F100/00346

174

11

- — N |
|
< & K | <
< Vay
— Yoo
\L - : V
\ | N
B | @
| o
\O
o
— — ——— - lr) M
C\]
~ — >o ~ N

“\\\\\\\\\\\\\\\'\'\"\\:‘ %\;\ éﬁ)\:\\\\\\\\\\\\\\\\\\\\\\\\ N lf}

% | % L3 \ )
/ ' ."‘!927/171""15 N
7 | <SS N 5
oSS U SRS N 4 <
7 W/////\.--J § -

™

/ ,’/ ' )
/ , g o
\\\\\“\““\\\g&(\\\\\\\\\}- / - P4 y—

tnTnnnathiThastilnsrasnssiveassnssssssaases

N

P—



CA 02369700 2001-10-18

WO 00/64518 _ PCT/F100/00346

2/4

— |
;
Nl
H— ] . !I
o | iy

N

'\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\. Ny
[ T ———

OO AR NN l 2
Vg A DAV LY S AV, AV

7/ <7
7% | \ \ \“v"\‘-\@

AT IR AR AR RN \Q\
TR AN

',//// ‘ \ \ ‘ T \.ﬁ
() l & “

4 VA A S AVAAVA
SO SSESSSNNNSASASSAISNSNASSASNSANY /1

e [ —
CTUUT U N\, OO e O OO T O OO O TS

S/

L L L2 LRl LALLd

O
.
o
e

#

Ve
— e
\/ -
~
as
o
\ g
V
—

FI1G. 4



CA 02369700 2001-10-18

WO 00/64518 PCT/FI100/00346

3/4

N____V /] S
AAATA1TA11IIIANIRIL ARARRN
> ) AV "”"4”'% N

<L
""" ~— oy oy A Py '>
( :-._."‘_f,/'
! N N i\

N L 2 22 2L L L L LLL

'////%
.

(L L Ll RALLL
TTRIIRIIErEREREEREEEEEEESSSSSSESSsSYY vy 2

o
\! “‘.

Q

-
@\

F1G. 5

FI1G. 6



WO 00/64518

CA 02369700 2001-10-18

4/4

SAAAARRRARRARAARR AN 4 l X
vy SV EDAVENEE AL . ". N
Z {
\ Ve,
/ \ 4 LI
W77 \ RN NN
N N

! \

/, // o"
()
N AN AN AN ANANARANARANRN ' <
N N

”
-
Aeasanuvwthaaww ‘\‘\“\“\\“\\\\“‘\“‘

h\
|

b
q
\
\
N

+HRUN LN

|
L L P LADLLL

%
7
77

N

N

4

N
&

N 4L L L

-
N

PCT/F100/00346

FIG. 7

FIG. 8



11

14

15

13




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

