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Description

The present invention relates generally to powder
dispenser assembiies and, more particularly, is directed
to a powder dispenser assembly used for inhalation of a
metered dose of a powdered madicament.

When delivering medicaments, that is, pharmaco-
logically active compounds, in sofid form to the respira-
tory tract and to the lungs. careful attention to the
accuracy of the dosage, which can be as small as 0.1
milligram, must be made. This is because such medica-
ments are often quite potent, and the administration of
excessive amounts thereof could be harmful to the
patient. Further, if the dosage that is delivered is too
small, it will not serve its purpose.

itis also necessary that the particles leaving the dis-
penser assembly be substantially within & particular size
range, since particles of the medicament which are too
large may not enter the respiratory tract, but instead, will
be deposited in the mouth or pharynx and thence enter
the digestive tract. As an example, preferred particles
can have a diameter of 1 to 5 micrometers.

Various devices have been usedin orderto dispense
a metered dose of powdered medicament, including
pressurized aerosol devices, nebulizing devices, pump
inhalators and the like. With the current concern over
environmental issues, however, aerosol devices, which
constitute a large part of the devices now on the market,
are less favored. Further, with aerosol devices, the med-
icament is dissolved or suspended in a liquid propellant
mixture, which results in the introduction of unneeded
chemical substances into the body and further adds to
the complexity of the devices.

In addition to the aforementioned types of dispenser
assemblies, powder dispenser assemblies are also
known. Studies have shown that there are virtually no
significant differences in bronchodiilator responses with
equivalent amounts of medicinal substances adminis-
tered either by powder dispensing devices or aerosol
devices. Accordingly, there is now an ever-rowing
demand for powder dispensing devices which can dis-
pense metered doses of powdered medicament. With
such devices, the powder is dispensed during inspiration
following expiration so that there is less need to provide
a synchronized release of medication with the exact start
of inspiration to insure quality of the product delivery.

U.S. Patent 4,524,769 to Wetterlin, corresponding to
EP-A-0 069 715 describes a dosing unit that includes a
storage chamber for holding the active compound, a per-
forated membrane rotatably positioned under the stor-
age chamber and a hoider for the membrane.
Introduction of the active compound into perforation in
the perforated membrane is accomplished with elastic,
spring-loaded scrapers, mounted in a holder in the stor-
age chamber. With this arrangement, the membrane is
movable between afirst position where active compound
is introduced by the scrapers in part of the area of the
perforated membrane, and a second position where the
part of the area of the loaded membrane has been
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ingerted into the air conduit in the dosage inhalator.
Thus, the active compound contained in the perforations
is entrained at inhalation and brought through the nozzle
to the respiratory tract arct the lungs of the patient.

With this arrangement, a coil spring is used to bias
the scrapers into engagement with the perforated mem-
brane. The coil spring is interposed in the storage cham-
ber between the casing and the scraper assembly.
Alternatively, it is disclosed that the coil spring can be
arranged so that the membrane is pressed against the
scrapers, and thereby mounted in the base or maneu-
vering unit. In addition to the coil spring, Wetterlin uses
spring loaded pins beneath the membraneto engage the
ratcheted bottom of the membrane in order to provide
distinct positions for the perforated membrane when it is
advanced by the base or maneuvering unit. This, of
course, further complicates the construction and assem-
bly of the device. See also U.S. Patents 4,907,583;
4,534,345; and 4,667,668; all to Wetterlin.

U.S. Patent 4,805,811 to Wetterlin discloses a dos-
age device which is substantially identical in all relevant
respects to U.S. Patent 4,524,769 to Wetterlin. With the
‘811 Wetterlin Patent, there is an additiona! funnel-like
feed element positioned above the scraping unit. Also,
the dosing member is provided with five recesses which
are different from those described in the '769 Patent. Fur-
ther, thers is a spring which biases from below, unlike
the '769 Patent, and the locking mechanism of the pow-
der housing to the base housing or operating member is
somewhat different.

However, with these minor differences aside, the
same deficiencies found in Wetterlin '769 are found in
Waetterlin '811. Thus, the devices of the Wetterlin patents
all provide a relatively complicated and costly arrange-
ment. This is the result of providing a plurality of openings
in a metering plate which must be rotated separately
from the main housing. Further, by providing & plurality
ot openings in the metering plate, a relatively compli-
cated indexing machanism must be provided, which is
subject to breakage and which is difficult to assemble.
Specifically, the Wetterlin patents require a ratchet
mechanism to perform such indexing.

U.S. Patent 4,668,218 1o Virtanen discloses a dis-
penser substantially iklentical to the Wetterlin patents,
while also providing an indicating assembly which indi-
cates the number of medicament dosages administered.

The present invention provides a simple and reliable
powder dispenser which is defined by the features of
claim 1.

In accordance with an aspect of the present inven-
tion, a powder digpenser includes powder housing
means for holding a supply of powdered material to be
dispensed, the powder housing means including a first
conduit extending there through in displaced relation to
the supply of powdered material; metering plate means
for holding a metered amount of the powdered material,
the metering plate means including only a single powder
receptacle area therein for holding the metered amount
of the powdered material, the metering plate means
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being positioned below the supply of powdered material,
and the metering plate means and the powder housing
means being rotatable with respect to each other so that
the receptacle is adapted to be in fluid communication
selectively with the supply of powdered miaterial or the
first conduit; base housing means for preventing air flow
through the receptacle axcept when the receptacle is in
alignment with the first conduit of the powder housing
means, the base housing means being mounted below
the metering plate means, and the base housing means
including a second conduitin alignment with the first con-
duit of the powder housing means when the receptacle
is in alignment with the first conduit of the powder hous-
ing means; spring means for biasing the base housing
means and the powder housing means toward each
other: and mouthpiece means for enabting inhalation of
the metered amount of powdered material from the
receptacle in the metering plate means through the first
conduit in the container means, the mouthpiece means
being in fluid communication with the first conduit.

In accordance with another aspect of the present
invention, a powder dispenser further includes rotational
drive means for rotating the powder housing means with
respect to the metering disk means so that the first con-
duit is in fluid communication with the receptacle, in
association with mavement of the mouthpiece means to
an exposed position to enable inhalation theretrom.

The above and other features of the invention will
become readily apparent from the following detailed
description thereof which is to be read in connection with
the accompanying drawings.

BRIEF DESCRIPT F DRAWIN

Fig. 1 is an exploded perspective view of a metered
powder dose dispenser according to a first embod-
iment of the present invention,

Fig. 2 is a longitudinal cross-sectional view of the
metered powder dose dispenser of Fig. 1 in assem-
bled form;

Figs. 3A and 3B are cross-sectional views of the
metered powder dose dispenser of Fig. 2, taken
along line 3-3 thereof,

Fig. 4 is a bottom perspective view of the powder
housing of the metered powder dose dispenser of
Fig. 1;

Fig. 5 is an exploded perspective view of a metered
powder dose dispenser according to & second
embodiment of the present invention;

Figs. 6A and 6B are top plan views of the assembled
stationary body and cap holder of the metered pow-
der dose dispenser of Fig. 5;

Fig. 7 is a side elevational view of the assembled
stationary body and cap holder of the metered pow-
der dose dispenser of Fig. 5;

Fig. 8 is a top plan view of the base housing of the
metered powder dose dispenser of Fig. 5;

Fig. 9 is a plan view of the scraper plate of the
metered powder dose dispenser of Fig. 5;
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Fig. 10isa top plan view of the assembled stationary
body, cap holder and powder housing;

Fig. 11 is a longitudinal cross-sectional view of the
metered powder dose dispenser of Fig. 10, with the
cap thereon, taken along line 11-11 thereof;

Fig. 12 is an enlarged longitudinal cross-sectional
view, similar to Fig. 11, of the upper portion of the
stationary body, cap holder and powder housing;
Fig. 13 is a botiom plan view of the cap of the
metered powder dose dispenser of Fig. 5;

Fig. 14 is a cross-sectional view of the cap of Fig.
12, taken along line 13-13 thereof;

Fig. 15 is a front elevational view of the mouthpiece
of the meterad powder dose dispenser of Fig. 5;
Fig. 16 is a top plan view of the mouthpiece of Fig.
15;

Fig. 17 is a cross-sectional view of the mouthpiece
of Fig. 15, taken along line 17-17 thereof;

Fig. 18 is atop plan view of the key disk of the driver
mechanism of the metered powder dose dispenser
of Fig. &;

Fig. 19 is a cross-sactional view of the key disk of
Fig. 18, taken along line 19-19 thereof;

Fig. 20 is a cross-sectional view of the assembled
cap, cap holder, mouthpiece and key disk of the
metered powder dose dispenser of Fig. 10, taken
along line 20-20 thereof;

Fig. 21 is a cross-sectional view similar to Fig. 20,
with the mouthpiece extended out of the window of
the cap;

Fig. 22 is an exploded perspective view of a metered
powder dose dispenser according to a third embod-
iment of the present invention;

Fig. 23 is a perspective view of the assembled
metered powder dose dispenser of Fig. 22 in the
closed position, with the cap removed;

Fig. 24 is a longitudinal cross-sectional view of the
metered powder dose dispenser of Fig. 23;

Fig. 25 is a top plan view of the base housing cf the
metered powder dose dispenser of Fig. 22;

Fig. 26 is a cross-sectional view of the base housing
of Fig. 25, taken along line 26-26 thereof;

Figs. 27A and 27B are top plan views of the metering
disk portion of the metered powder dose dispenser
of Fig. 22;

Fig. 28 is a cross-sectional view of the metering disk
portion of Fig. 27, taken along line 28-28 thereof;
Fig. 29 is a bottom plan view of the powder housing
of the metered powder dose dispenser of Fig. 22;
Fig. 30 is a cross-sectional view of the powder hous-
ing of Fig. 29, taken along line 30-30 thereof;

Fig. 31 is a top plan view of the scraper disk of the
metered powder dose dispenser of Fig. 22;

Fig. 32 is a cross-sectional view of the scraper disk
of Fig. 33, taken along line 32-32 thereof;

Fig. 33 is a perspective view of the assembled base
housing and metering disk portion of the metered
powder dose dispenser of Fig. 22;
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Fig. 34 is a perspective view of the assembled base
housing and metering disk portion of Fig. 33, with
the metering disk portion rotated 180° with respect
to the base housing from the position shown in Fig.
33,

Fig. 35is an elevational view of the assembled base
housing, metering disk portion, scraper plate, pow-
der housing and nozzle;

Fig. 36 is an elevational view of the assembled base
housing, metering disk portion, scraper piate, pow-
der housing and nozzle, viewed from a position 90°
offset from the position of Fig. 35;

Fig. 37 is an elevational view of the assembled base
housing, metering disk portion, scraper plate, pow-
der housing and nozzle, viewed from a position 180°
offset from the position of Fig. 35;

Fig. 38 is a top plan view of the nozzle of the metered
powder dose dispenser of Fig. 22;

Fig. 39 is a cross-sectional view of the nozzle of Fig.
38, taken along line 39-39 thereof;

Fig. 40 is an elevational view of the guide sleeve of
the metered powder dose dispenser of Fig. 22,

Fig. 41 is an elevational view of the guide sleeve of
Fig. 40, viewed from a position 90° offset from the
position of Fig. 40;

Fig. 42 is an elevational view of the guide sleeve of
Fig. 40, viewed from a position 180° offset from the
position of Fig. 40,

Fig. 43 is a top plan view of the guide sleeve of Fig.
40,

Fig. 44 is a bottom plan view of the driving sleeve of
the metered powder dose dispenser of Fig. 22;

Fig. 45 is a cross-sectional view of the driving sleeve
of Fig. 44, taken along line 45-45 thereof;

Fig. 46 is a perspective view of the assembled
metered powder dose dispenser of Fig. 22, with the
cap removed and without the bottom friction cap and
top friction sleeve, and in the retracted position;
Fig. 47 is a perspective view of the assembied
metered powder dose dispenser of Fig. 46, in the
extended, operable position;

Fig. 48 is a cross-sectional view of a metered pow-
der dose dispenser according to a fourth embodi-
ment of the present invention;

Fig. 49 is an exploded perspective view of a metered
powder dose dispenser according to a fitth embod-
iment of the invention;

Fig. 50 is a cross-sectional view of the assembled
dispenser of Fig. 49; and

Fig. 51 is a top view of the partially assembled pow-
der dispenser of Fig. 49.

DET, ESCR FTHEP RE
EMBODIMENTS

Referring to the drawings in detail, and initially to
Figs. 1-4 thereof, a metered powder dose dispenser 10
according to a first embodiment of the present invention
includes a stationary body 12 formed by a cylindrical wall
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14 that is divided into an upper halt cylindrical wall por-
tion 14a and a lower half cylindrical wall portion 14b by
a metering disk portion 16 integrally formed with cylin-
drical wall 14. Therefore, as shown in Fig. 2, stationary
body 12 has a substantially H-configuration in the longi-
tudinal cross-section thereof, with an upper cup-shaped
recess 18 being formed between upper half cylindrical
wall portion 14a and disk portion 16, and & lower cup-
shaped recess 20 being formed between lower cylindri-
cal wall portion 14b and disk portion 16.

Digk portion 16 is formed with a central opening 22,
and a single powder receptacle 24 (Fig. 3A) is located
near the periphery thereof. Receptacie 24 is above a
gas-permeable powder retainer 26. Receptacle 24 and
retainer 26 can be formed by inserting a gas permeable
fitter, mesh or perforated plate element, having a height
less thanthe thickness of metering disk 16, into the lower
portion of an opening of suitable dimension and shape
in said metering disk; receptacle 24 will thus be formed
above the element in the opening. Alternatively, powder
receptacle 24 can comprise an opening in disk 16 and
powder retainer 26 can comprise a covering on the lower
surface of said disk, extending at least over said opening.
As a further alternative, metering disk 16 is formed from
a porous material and powder receptacle 24 is formed
by a recess in the disk. The filter, mesh or plate element
constitutes retainer 26, and preferably has a minimal
restrictive effect on gas flow therethrough, while prevent-
ing appreciable loss of powdered medicament below the
lower surface of metering disk 16. To maintain a constant
volume of powder receptacle 24, powder retainer 26 is
preferably fixedly mounted in or below the opening, such
as by frictional fit, welding or use of an adhesive. A gas
permeabie filter, mesh or plate can be fabricated from
any suitable material, including cellulesics, polymerics,
metals, caramics, glasses or composites thereof, exem-
plary useful materials inGiuding sintered porous plastics,
porous polymer membranes, natural or synthetic woven
fabrics, nonwoven synthetic fabrics and the like. More
specifically, useful materials include polyester and poly-
olefin woven mesh, and porous membranes of polyole-
fins, polycarbonates, poly-tetrafluorosthylens,
polyvinylidene dichloride, and mixed esters of cellulose.

Alternatively, as shown in Fig. 3B, receptacle 24
comprises an area on disk portion 16, wherein powder
is introduced into perforations 25, sized such that the
powder will be retained therein until inhaled by the user.
No retainer will typically be used with this configuration.

A powder housing 28 of a cylindrical contfiguration is
positioned within upper cup-shaped recess 18. Powder
housing 28 sits upon the upper surface of disk portion
16 and has an outer diameter smaller than the inner
diameter of cylindrical wall 14 so as to permit relative
rotation between powder housing 28 and stationary body
12. Powder housing 28 includes a central threaded open-
ing 30 in line with central opening 22 of disk portion 16.
In addition, powder housing 28 includes a first frusto-
conical venturi conduit 32 exterxling entirely there
through, substantially paralle! fo and offset from the cen-
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tral axis thereof so as to be positionad at the periphery
of powder housing 28. Venturi conduit 32 has its large
diameter end 32a at the upper end of powder housing
28, and its small diameter end 32b adjacent disk portion
16. Inthis manner, small diameter end 32b of venturi con-
duit 32 can be aligned with receptacle 24 to receive pow-
dered maedicaments 34 therefrom. As used herein, the
terms "powdered medicaments™ and "powder” include
micronized powder, spheronized powder, micro-encap-
sulated powder, powder agglomerates and the like, and
are used interchangeably with these terms herein.

In addition, powder housing 28 includes a powder
supply conduit 36 positioned diametrically opposite ven-
turi conduit 32, with the lower end of powder supply con-
duit 36 capable of being aligned with receptacle 24, as
shown in Fig. 2. Powder supply conduit 36 is normally
fillect with powder 34 for inhalation, and the upper end of
powder supply conduit 36 is closed by a plug 40 or the
like to prevent the escape of powder from the upper end
of powder supply conduit 36.

The lower end of powder supply conduit 36 exits into
a manifold 42 formed in the lower surface of powder
housing 28. Manifold 42 extends along an arcuate path
of powder housing 28 at the periphery thereof, and is
divided into chambers 44 by scraper plates 46. The
upper end of at least one chamber 44 is in communica-
tion with the lower end of powder supply conduit 36, while
the lower ends of all chambers are adapted to be in com-
munication with receptacle 24 upon relative rotation
betwean powder housing 28 and disk portion 16. Further,
the lower ends of scraper plates 46 are at the same level
as the lower surface of powder housing 28, and there-
fore, are in contact with the upper surface of disk portion
16. Accordingly, upon relative rotation batween station-
ary body 12 and powder housing 28, powder 34 falls into
atleast one chamber 44 of manifold 42 from powder sup-
ply conduit 36, and then is scraped by scraper plates 46
into receptacle 24 so as to accurately and completely fill
the same.

Metered powder dose dispenser 10 further includes
a base housing 48 of a cylindrical configuration, posi-
tionad within lower cup-shaped recess 20. Base housing
48 also has an outer diameter smaller than the inner
diameter of cylindrical wall 14 so as to permit relative
rotation between base housing 48 and stationary body
12. Further, base housing 48 includes a central opening
50 in line with central opening 22 of disk portion 16. A
sacond frusto-conical venturi conduit 52 extends entirely
through base housing 48, substantially parallel to and
oftset from the central axis thereof, s0 as to be positioned
at the periphery of base housing 48. Venturi conduit 52
has its large diameter end 52a at the lower end of base
housing 48, and its small diameter end 52b adjacent disk
portion 16. In this manner, small diameter end 52b of
venturi conduit 52 can be aligned with receptacle 24, and
therefore, in line with powder 34 therein. As will be
described hereinafter in greater detail, base housing 48
is rotatably fixed with respect to powder housing 28 so
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that second venturi conduit 52 is always in alignment with
first venturi conduit 32.

Ag shown best in Figs. 1 and 2, base housing 48
includes an annular L-shaped lip 54 at the lower end
thereof. Lip 54 defines an annular groove 56 for seating
the lower end of cylindrical wall 14 therein.

Further, a central recess 57 is formed at the lower
end of base housing 48, recess 57 being in fluid commu-
nication with central opening 50.

In order to rotatably lock base housing 48 to powder
housing 28, a bolt 58 is inserted through central recess
57, central opening S0 and central opening 22, and
threadedly received in central threaded opening 30 of
powder housing 28. A conventional key-way arrange-
ment 60 is provided in connection with central opening
50 of base housing 48 and on bolt 58 to prevent relative
rotation between base housing 48 and bolt 58. As a
result, relative rotation between powder housing 28 and
base housing 48 is prevented, while permitting axial slid-
ing movemant there between. In other words, rotation of
base housing 48 results in rotation of powder housing 28
therewith. However, base housing 48 and powder hous-
ing 28 can be moved toward and away from each other
in the axial directions thereof.

It is important to the present invention that powder
34 not prematurely escape from receptacle 24, and in
this regard, a coil spring 62 is positioned in central recess
57 between base housing 48 and the head 58a of bolt
58 in order to normally bias powder housing 28 and base
housing 48 fogether in the axial directions thereof. As a
result, the lower surface of powder housing 28 is in con-
tact with the upper surface of disk portion 16, while the
upper surface of base housing 48 is in contact with the
lower surface of disk portion 16. In this manner, the
escape of powder 34 deposited into receptacle 24 is pre-
vented.

In addition, the largs diameter end of a frusto- con-
ical mouthpiece 92 is fixedly mounted to the upper end
of powder housing 28. An opening 93 is provided in the
opposite, small diameter end of mouthpiece 92.

In operation, verturi conduits 32 and 52 are initially
in alignment with receptacle 24. Then, stationary body
12 and base housing 48 are rotated 180° with respect fo
each other to the position shown in Fig. 1. During such
rotation, manifold 42 comes into communication with
receptacle 24, As a result, powder 34 in chambers 44
therein is deposited in receptacie 24 and scraped there-
into by scraper plates 46. Then, with receptacle 24 filled,
base housing 48 and stationary body 12 are rotated back
180° with respect to each other so that venturi conduits
32 and 52 are once again in alignment with receptacle
24, ltis then only necessary for the user to inhale through
opening 93 in mouthpiece 92 so that air is drawn
upwardly through venturi conduit 52 and powder retainer
26, thereby carrying the powder from receptacle 24
through venturi conduit 32 and out through opening 93.

it will be appreciated that scraper plates 46 of the
presant invention operate to provide the scraping action
during both counterclockwise and clockwise rotation,
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that is, both during the 180° loading stage and the
reverse 180° movement to the inhalation stage.

Accordingly, with the present invention, a metered
powder dose dispenser 10 is provided that accurately
measures the doses of powdered medicament to be
delivered to the patient. Specifically, dispenser 10 is
greatly simplified in construction and assembly over the
prior art. This occurs by reason of the metering disk por-
tion being integrally formed with the stationary body that
rotatably holds the powder housing and base housing.
Further, with the present invention, there is only a single
receptacie in the metering disk portion, so as to eliminate
the need for any complex ratchet assembly.

Thus, the present invention differs from the afore-
mentioned Wetterlin patents which require a piurality of
openings in a metering plate which must be rotated sep-
arately from the main housing. By providing a plurality of
openings in the metering plate, a relatively complicated
indexing mechanism must be provided, which is subject
to breakage and which is difficult to assembie. Specii-
cally, the Wetterlin patents require a ratchet mechanism
to perform such indexing.

Referring now to Figs. 5-21, a metered powder dose
dispenser 110 according to a second embodiment of the
present invention will now be described, in which ele-
ments corresponding to those of dispenser 10 of the first
embodiment are denoted by the same reference numer-
als incremented by 100, and a detailed description of the
common elements will be omitted herein for the sake of
brevity.

Specifically, as shown therein, the basic mechanism
of dispenser 10is found in dispenser 110, with some var-
iations thereof. First, instead of a bolt 58 extending into
threaded engagement directly with the main body of the
powder housing, powder housing 128 includes a central
extension shaft 128a integrally formed at the lower sur-
facethereof. Shaft 128a extands through central opening
150 of base housing 148, into central recess 157. The
free end of shaft 128a includes aexternal threads 128b
thereon and a nut 158 is threadedly engaged therewith,
in order to secure powder housing 128 to base housing
148. Of course, as with dispenser 10, a coil spring 162
is positioned between base housing 148 and nut 158 in
order to normally bias powder housing 128 and base
housing 148 together in the axial directions thereof. In
this regard, a washer 158a is interposed around shaft
1284, between nut 158 and coil spring 162. As a result,
the lower surface of powder housing 128 is in contact
with the upper surface of disk portion 116, while the
upper surface of base housing 148 is in contact with the
lower surface of disk portion 116.

Further, a key-way arrangement 160 is provided to
prevent relative rotation between powder housing 128
and base housing 148, while permitting axial sliding
movement there between. Specifically, key-way arrange-
ment 160 includes a small diameter stop rod 166 secured
inan opening 168 at the lower surface of powder housing
128 and extending downwardly therefrom in the axial
direction of powder housing 128. A small diameter open-
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ing 170 is provided in the upper surface of base housing
148 and extends in the axial direction of base housing
148. Opening 170 is aligned with opening 168 so as to
slidably receive stop rod 166 therein. As a result, rotation
of powder housing 128 results in rotation of base housing
148 therewith. However, base housing 148 and powder
housing 128 can be moved toward and away from each
other in the axial directions thereof, because stop rod
166 can slide in the axial direction thereof within opening
170.

it will be appreciated that central opening 122 of disk
portion 116 is of a sufficiently large diameter to receive
stop rod 166 therein. In this manner, rotation of powder
housing 128 and base housing 148 can occur with
respect to disk portion 116, without interference from
stop rod 166.

As another moditication, manifokd 142 is merely
formed as an arcuate open area in communication with
powder supply conduit 136. In other words, there are no
scraper plates formed in manifold 142. Instead, a sepa-
rate scraper disk 172 of identical outer diameter to pow-
der housing 128, is effectively secured to the lower
surface of powder housing 128 by any suitable means.
For example, the central opening 174 of scraper disk 172
can be of a slightly smaller diameter than shaift 128a so
that scraper disk 172 is force fit thereon. Alternatively, an
adhesive or the like can be used to secure scraper disk
172 to the lower surface of powder housing 128. Of
course, scraper disk 172 includes a small diameter open-
ing 176 for receiving stop rod 166 there through, so that
scraper disk 172 is fixed in position with respect to pow-
der housing 128.

Scraper disk 172 includes a plurality of circular holes
178 extending there through and positioned immediately
under manifold 142. it will be appreciated from the dis-
cussion that follows that holes 178 need not be circular.
With this arrangement, powder 134 from powder supply
conduit 136 falls into manifold 142, and then into holes
178. When powder receptacle 124 (Fig. 6A) is positioned
under holes 178, powder 134 therein falls info receptacle
124, above retainer 126, and is scraped thereinto by the
walls 172a of scraper disk 172 that define holes 178, dur-
ing relative rotation of powder housing 128 and scraper
disk 172 with respect ta disk portion 1186. In other words,
these walls 172a function in an equivalent manner to
scraper plates 46 of dispenser 10. Preferably, as shown,
there are four holes 178 in alignment with manifold 142.

As shown in Fig. 6B, powder receptacle 124 can be
an area comprising perforations 125. Inthis modification,
retainer 126 may not be needed for retaining powder in
the receptacie until inhalation is commenced.

In addition, there is an ackiitional hole 180 in scraper
plate 172 which is in alignment with venturi conduits 132
and 152. With this arrangement, it will be appreciated
that one hole 178a is in diametrically opposite relation to
hole 180. This is because manifold 142 extends past
powder supply conduit 136. However, it will be appreci-
ated that venturi conduit 132 is not diamefrically opposite
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powder supply conduit 136, but rather, is arcuately
spaced therefrom by about a 135° arc.

Further, annular L-shaped lip 54 is eliminated with
dispenser 110. Accordingly, base housing 148 fits
entirely within lower cup-shaped recess 120 of stationary
body 12. In order to rotate powder housing 128 and base
housing 148 relative to disk portion 116, powder housing
128, rather than base housing 148, is rotated by means
of a diametrical driver slot 182 in the upper surface of
powder housing 128, as will be described in more detail
hereinafter.

A cap holder 184 is mounted in surrounding relation
to upper half cylindrical wall portion 114a of stationary
body 112 for holding a cap 164 of a conventional nature
thereon. For example, the arrangement of cap 164 and
cap hoider 184 can be of the type sold by Somova S.p.A.
of Milano, Italy.

Specifically, stationary body 112 has an outer sleeve
115 that surrounds lower half cylindrical wall portion
114b and approximately one-half of upper half cylindrical
wall portion 1144, and is secured thereto by welding, an
adhesive, a press fit or the like. The outer surface of
upper half cylindrical wall portion 114a that extends
above sleeve 115, is provided on the outer surface
thereof with a circumferential tang 117.

Cap holder 184 includes a cylindrical gripping sec-
tion 186 which is engaged over upper half cylindrical wall
portion 114a and which seats on the upper edge of
sleeve 115. In this regard, cylindrical gripping section
186 has an annular groove 186a in the inner wall thereof,
which rides over and is engaged by circumferential tang
117 to retain cap holder 184 on stationary body 112. The
lower edge of cylindrical gripping section 186 seats on
the upper edge of sleeve 115 in order to position tang
117 correctly with respect to annular groove 186a. In
addition, the inner diameter of gripping section 186 is
slightly smaller than the outer diameter of upper half
cylindrical wall portion 114a s0 as to retain gripping sec-
tion 186 thereon with a friction fit. In this manner, cap
holder 184 is generally not rotatably mounted on station-
ary body 112. Alternatively, a wek! or an adhesive can
be used.

Cylindrical gripping section 186 leads into a reduced
diameter cylindrical cap securing section 188 integrally
formed therewith and defining an annular shouider 188a
therewith. Cap securing section 188 is further formed
with an annular tang 188b on the outer surface thereof
§0 as to define an annular groove 188c between annular
tang 188b and shoulder 188a, the purpose for which will
be axplained hereinafter.

Finally, cap securing section 188 leads into a sub-
stantially semi-cylindrical cap guiding section 190 inte-
grally formed therewith and of the same diameter. One
edge of cap guiding section 190 is formed with a pivot
pin 190a for pivoting a mouthpiece 192 thereon, as will
also be explained hereinafter. Two recesses 190b are
formed at opposite ends on the upper edge of cap guid-
ing section 190.
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A cap 164 having a cylindrical outer wall 164a and
a closed top wall 164b, has its lower open end rotatably
mounted to cap holder 184, which in turn, as aforemen-
tioned, is fixed to the upper end of stationary body 112.
Thainner diameter of ¢ylindrical outer wall 164ais similar
1o the outer diameter of cap securing section 188 and
cap guiding section 190. Further, the inner surface of
cylindrical outer wall 164a at the lower end thereof, is
formed with an annular groove 164c¢ which receives
annular tang 188b to rotatably secure cap 164 onto cap
holder 184. In such position, the lower open end of cylin-
drical outer wall 164a seats on annular shoulder 188a.

In addition, a window 164d is cut out of cylindrical
outer wall 1684a, through which the aforementioned
mouthpiece 192 can extend, as will be described here-
inafter.

Window 164d can extend, for example, about an arc
of approximately 80° .

Further, & short stop pin 164e is formed at a periph-
eral portion of the inner surface of top wall 164b, the pur-
pose for which will be described hereinafter.

Cap 164 also includes a circular peripheral groove
164h in the inner surface of top wall 164b, immediately
adjacent the juncture of top wall 164b with cylindrical
outer wall 164a. As shown in Fig. 11, groove 164h
receives the upper edge of cap guiding section 190
therein when cap 164 is assemblad on cap holder 184.
Two dosely spaced ridges 164i and 164j are formed in
groove 164h so as to receive recesses 190b on cap guid-
ing section 190 at the extreme rotatable positions of cap
164 in order to releasably lock cap 164 at those positions.

A mouthpiece 192 is positionad within cap 164 and
is pivotally connected on pivot pin 190a of cap guiding
saction 190. As shown, mouthpiece 192 is formed by two
substantially parallel top and bottom walls 192a and
192b, and two side walls 192¢ and 192d which connect
together top and bottom walls 192a and 192b, and which
slightly converge toward each cther at the forward ends
thereof. Further, the rear portions of top and bottom walls
192a and 192b are formed with arcuate cut-outs 192e
and 192f, respectively. This is because top wall 164b has
a central shaft 164f extending down therefrom, so that it
is necessary to provide cut-outs 192e and 192f in order
to pivot mouthpiece 192 about shaft 164f, between its
retracted position totally within cap 164 (Fig. 20) and its
extended position out through window 164d (Fig. 21).
Shaft 164f has an internally threaded opening 164g at
its lower end.

In order to pivotally connect mouthpiece 192 within
cap 164, mouthpiece 192 is formed with a cylindrical
pivot pin hoider 1929 connected across the rear edge of
side wall 192¢, near the upper end thereof. Thus, pivot
pin holder 192g receives pivot pin 1908 in order to piv-
otally mount mouthpiece 192 on pivot pin 190a within cap
164,

As will be appreciated from the discussion which fol-
lows, when manifold 142 is in communication with pow-
der receptacle 124, mouthpiece 192 is pivoted to a
retracted position within cap 164, and when venturi con-
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duits 132 and 152 are in communication with powder
receptacle 124, mouthpiece 192 is pivoted to an
axternded position out of window 1644. In the extended
position, the user can inhaile through mouthpiece 192 to
receive the medicament powder 134 held in receptacle
124,

In many instances, however, the user will feel a need
to exhale into mouthpiece 192 immediately after inhaling
powder 134. In other words, the user may exhale before
removing his mouth from mouthpiece 192. Accordingly,
moisture from the user's mouth would be supplied back
to receptacle 124. In order to prevent this occurrence, a
flap 192h is pivotally mounted at its upper end by a pivot
rod 192i, within mouthpiece 192. Specifically, pivot rod
192i extends across the upper ends of side walls 192¢
and 192d, approximately mid-way along the length
thereof, in order to pivotally mount flap 192h therein. A
stop 192] is fixed to bottom wall 192b behind flap 192h
in order to prevent pivoting of flap 152h rearwardly and
inwardly, while permitting pivoting of flap 192h outwardly.
In this manner, when the user inhales, flap 192h pivots
outwardly and upwardly to permit passage of the micro-
nized powder 134, as shown by the dashed lines in Fig.
17. Onge the user stops inhaling, flap 192h falls by grav-
ity back to its blocking position with respect to the open-
ing through mouthpiece 192. If the user exhales while
his mouth is still on mouthpiece 192, flap 192h is pre-
vented from further pivoting inwardly by stop 192}, As a
result, no moisture from such exhalation reaches recep-
tacte 124.

Unlike dispenser 10 in which base housing 128 is
rotated relative to disk portion 16, powder housing 128
and bass housing 148 of dispanser 110 are rotated rel-
ative to disk portion 116 by rotating powder housing 128.
This is accomplished by rotating cap 164 relative to sta-
tionary body 112.

Specifically, rotation means 194 is mounted to cap
164 for rotating powder housing 128. Rotation means
194 includes a key disk 194a having a central hole 194b
and a diamefrical driving key 194c at the lower end
thereof. A central cylindrica! boss 194f can also be pro-
vided on the opposite surface of key disk 194a. A bolt
194d extends through hele 194h and the aligned boss
194, and is threadedly engaged within internally
threaded opening 164g of shaft 1641, in order to secure
key disk 194a to cap 164. Of course, other means of
securing key disk 194a to cap shaft 164f can be provided,
such as a press fit, weld or the like. It will be appreciated,
as shown, that key disk 194a, when secured 10 cap 164,
is positionad below the lower surface of bottomwall 152b
of mouthpiece 192. In order to accurately position key
disk 1944, a spacer 194e can be provided between key
disk 194a and the lower end of shaft 184f, In this position,
key disk 194a is fixed in position to cap 164. Thus, driving
key 194c engages within diametrical driver slot 182 in
the upper surface of powder housing 128 when key disk
1944 is assembled with cap 164. Accordingly, when cap
164 is rotated on cap holder 184, driving key 194¢ of ey
disk 194a, which is engaged within driver slot 182,
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causes rotation of powder housing 128 therewith, Since
stationary body 112 is held stationary by the user, this
results in relative rotation of powder housing 128 and
base housing 148 relative to stationary body 112. In addi-
tion, key disk 194a is provided with a peripheral cut-out
1849 which aligns with the upper end of venturi tubs 132
when driving key 194¢ is engaged within driver slot 182,
In this manner, when venturi tube 132 is in alignment with
powder openings 126, key disk 194a will not block the
passage of powder from venturi tube 132 to mouthpiece
192.

In addition, it will be appreciated that a central bore
183 is formed in the upper surface of powder housing
128 s0 as to receive the head of bolt 194d when driving
key 194¢ of key disk 194a is engaged within driver slot
182.

In general operation of mouthpiece 192, whan hole
178a and manifold 142 are in alignment with powder
receptacle 124, mouthpiece 192 is positioned entirely
within cap 164. In such position, the rear edge of top wall
192a, at the juncture with pivot pin holder 192, is in con-
tact with stop pin 164e of cap 164. This prevents further
rotation of cap 164 on cap holder 184. In this position, it
will be appreciated that semi-cylindrical cap guiding sec-
tion 190 covers window 164d to prevent access to mouth-
piece 192 during non-use.

As cap 164 is rotated, powder housing 128 is also
rotated therewith. As a result, walls 172a scrape powder
134 into receptacle 124. After 180° of travel of powder
housing 128 and base housing 148 relative to disk por-
tion 116, venturi conduits 132 and 152, and hole 180,
are in alignment with receptacle 124. During this rotation,
side wall 192c hits against an edge defining window
164d. Upon continued rotation of cap 164 toward the
position where venturi conduits 132 and 152 are in align-
ment with receptacle 124, this edge of window 164d,
which is stationary, forces mouthpiece 192 out of window
164d, that is, to the only place that mouthpiece 182 can
move while permitting continued rotation of cap 164.
Mouthpiece 192 therefore pivots outwardly about pivot
pin 1904a. Because the rear edges of side walls 192c and
192d are spaced apart a greater distance than the width
of window 164d, mouthpiece 192 can only extend out of
window 164d a pradetermined amourt, which limits the
rotation of cap 164 to a fixed position. This fixed position
corresponds to the alignment of venturi conduits 132 and
152, and hole 180, with receptacle 124. The user then
merely inhales through mouthpiece 192 to receive pow-
der 134 contained within receptacle 124,

In addition to the aforementioned advantages
achieved with dispenser 10, it will be appreciated that
dispenser 110 provides additional advantages. Specifi-
cally, the mechanism for rotating the powder housing rel-
ative to the metering disk is associated with movement
of the mouthpiece between its retracted and exposed
positions, and therefore provides a dual function in a sim-
plified manner. Also, because of flap 192h, moisture from
exhalation is prevented from entering through mouth-
piece 192.
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Referring now to Figs. 22-47, a metered powder
dose dispenser 210 according to & third embodiment of
the present invention will now be described, in which ele-
ments corresponding to those of dispenser 110 of the
second embodiment are denoted by the same reference
numerals incremented by 100, and a detailed description
of the common elements will be omitted herein for the
sake of brevity.

Specifically, as shown therein, the basic mechanism
of dispenser 110 is found in dispenser 210, with some
variations thereof. In parficular, the arrangement of pow-
der housing 228, base housing 248, disk portion 216 and
scraper plate 272 is virtually unchanged from the corre-
sponding counterparts in dispenser 110, with the follow-
ing exceptions.

In the first place, there is only an upper half cylindri-
cal wall portion 2144 to stationary body 212, so that
upper half gylindrical wall portion 214a and disk portion
216 effectively have a cup-shaped configuration which
defines an upper cup-shaped recess 218 that receives
powder housing 228 therein. In place of the lower half
cylindrical wall portion, thera is provided a semi-cylindri-
cal flange 214b of 8 small height, with flange 214b being
formed as an extension of upper half cylindrical wall por-
tion 214a on the opposite side of disk portion 216.
Because flange 214b has a semi- cylindrical configura-
tion, flange 214b thereby includes two opposite stop
edges 214¢ and 214d which function to limit rotation of
powder housing 228 and base housing 248 with respect
to disk portion 216, as will be describad in greater detail
hereinafter.

The upper end of base housing 248 is cut-away to
form a reduced diameter cylindrical upper end 248a that
detines an annular shoulder 248b upon which the lower
end cfflange 214b sits. An axially oriented stop pin 248¢
is fixed within the periphery of base housing 248, and
thereby does not increase the outer diameter thereof.
Stop pin 248c extends upwardly in the axial direction of
base housing 248, and is exposed immediately above
annular shoulder 248b. As a result, in the assembled
condition, stop pin 248c extends between stop edges
214¢ and 214d of flange 214b. During operation, when
powder housing 228 and base housing 248 are rotated
relative to stationary body 212, stop pin 248¢c will hit
against either stop edge 214¢ or stop edge 2144 to limit
rotation of powder housing 228 to 180°. These extreme
positions of rotation will correspond to a first position in
which venturi conduits 232 and 252, and hole 280, are
in alignment with powder receptacle 224, above powder
retainer 226, and a second position in which powder sup-
ply conduit 236, manifold 242 and holes 278 ars in align-
ment with receptacle 224,

As with the other dispenser, configurations shown
herein, powder receptacle 224 can comprise an opening
(Fig. 27A) having powder retainer 226 beneath, or can
comprise an area containing perforations 225 (Fig. 27B).

Unlike dispenser 110, powder housing 228 andbase
housing 248 of dispanser 210 are connected together in
a similar manner to dispenser 10 of the first embodiment.
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Specifically, in order to rotatably lock base housing 248
o powder housing 228, a bolt 258 is inserted through
central recess 257 and central opening 250 of base
housing 248, central opening 222 of metering disk por-
tion 216 and cenirai opening 274 of scraper disk 272,
and threadedly received in central threaded opening 230
of powder housing 228. Further, a coil spring 262 is posi-
tioned in central racess 257 between base housing 248
and the head 258a of bolt 258 in order to normally bias
powder housing 228 and base housing 248 together in
the axial directions thereof. As a result, the lower surface
of scraper disk 272, which is positioned below powder
housing 228, is in contact with the upper surface of disk
portion 216, while the upper surface of base housing 248
is in contact with the lower surface of disk portion 216.

There is also a similar key-way arrangement 260 to
that of dispenser 110, with a stop rod 266, opening 268
in powder housing 228, and a small diameter opening
270 in base housing 248.

In addition, a mouthpiece 292 is fixedly mounted to
the upper end of powder housing 228. Spedcifically,
mouthpiece 292 has a cylindrical securement section
292k which is secured over the upper end of powder
housing 228 with a friction fit, a weld, an adhesiva or the
like. Cylindrical securement section 292k forms a cham-
ber 292m which is in fluid communication with the upper
end of verturi conduit 232. A frusto-conical inhalation
section 292n has its greater diameter end formed inte-
grally with the upper end of cylindrical section 292k
Frustoconical inhalation section 292n has a central axial
bore 292p formed entirely there through and which is in
fluid communication with chamber 292m. In this manner,
a user can inhale powder 234 through venturi conduit
232, chamber 292m and bore 292p, when venturi con-
duits 232 and 252 are in alignment with receptacle 224.
The entire mouthpiece 292 is preferably of a one-piece
molded plastic construction.

A deflecting portion 292q of mouthpiece 292
includes a plurality of, for example two, helical vanes 292r
secured within bore 292p of inhalation section 292n, in
the manner taught in U.S. Patent 4,907,583 to Wetterlin.
Helical vanes 292r deflect the powder particles 5o as to
dash the same against the inner wall of inhalation section
292p by centrifugal force, whereby large particles or par-
ticle aggregates are shattered intc small particies, and
also, the particles collide with each cther which results
in a mutual grinding or shattering action between the par-
ticles.

The major difference between dispensers 110 and
210 is the manner in which disk portion 216 is rotated
with respect to powder housing 228 and base housing
248, which will now be described.

Afirst pin projection 296 is formed on the periphery
of disk portion 216, and extends radially outward there-
from. Preferably, pin projection 296 is formed immedi-
ately above stop edge 214¢ of flange 214b. A second pin
projection 298 is formed on the periphery of base hous-
ing 248 near the lower end thereof, and extends radially
outward therefrom to a length of approximately twice the
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radial length of first pin projection 296. Second pin pro-
jection 208 is approximately 90° offset from first pin pro-
jection 296 when stop pin 248¢ abuts either stop edge
214cor214d. Specifically, when stop pin 248c abuts stop
adge 214d, second pin projection 298 is in line with the
center of flange 214b.

In order to engage pin projections 296 and 298 to
rotate disk portion 216 relative to powder housing 228
and bass housing 248, a cylindrical guide sleeve 300
axtends over the entire assembly so far described, that
is, sleeve 300 extands over base housing 248, stationary
body 212 and mouthpiece 292. (Guide sleeve 300
includes an axially oriented slot 302 being open at the
lower edge of guide sleeve 300 and extending approxi-
mately 76% of the height of guide sleeve 300. Slot 302
is adapted to receive first pin projection 296. In this
regard, the radial length of first pin projection 296 is such
that the outer extent of first pin projection 296 does not
axtend farther than the outside diameter of guide sleeve
300. By this arrangement, guide sleeve 300 is effectively
locked to disk portion 216 so that disk portion 216 is pre-
vented from rotating relative to guide sleeve 300, but is
permitted to move axially with respect thereto, by means
of first pin projection 296 in slot 302.

In addition, guide sleeve 300 includes a helical slot
304. Specifically, helical slot 304 includes an axially ori-
ented lead-in portion 304a, which is open at the lower
edge of guide sleeve 300 and extends approximately
10% of the height of guide sleave 300. Lead-in portion
304a is angularly offset from slot 302 by approximately
90°. Lead-in portion 304a leads into a helical portion
304b, which extends helically upward in & direction away
from slot 302 to a position approximately diametrically
opposite lead-in portion 304a and axially offset from
lead-in portion 304a. The juncture 304d of lead-in portion
304a and helical portion 304b corresponds to the posi-
tion of second pin projection 298 therein when guide
slesve 300 is assembled over base housing 248, station-
ary body 212 and mouthpiece 292. The height of helical
portion 304b from its lead-in end to its termination end
is approximately 29% of the height of guide slesve 300.
Finally, helical porfion 304k terminates in a termination
portion 304¢ which is oriented transverse to lead-in por-
tion 304a and which extends In a direction away from
helical portion 304b.

As an example of dimensicns that can be used,
guide sleeve 300 can have a height of 6,7 cm (2.625
inches), axially oriented slot 302 can have a height of 5,1
cm (2 inches), lead-in portion 304a can have a height of
6,35 mm (0.25 inch), and helical portion 304b can have
a height of 19 mm (0.75 inch).

Helical slot 304 receives second pin projection 298
therein when guide sleeve 300 is inserted over base
housing 248, stationary body 212 and mouthpiece 292,
Inthis manner, if guide sleeve 300 is held stationary, rota-
tion of second pin projection 298 will cause second pin
projection 298 to ride within helical portion 304b. As a
result, base housing 248 will rotate with respect to disk
portion 216 which is held fixed by first pin projection 256
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inslot 302 of guide sleeve 300. In this manner, receptacle
224 will move from a position in alignment with manifoid
242 to a position in alignment with venturi conduits 232
and 252 so that the user can inhale powder 234.

At the same time, it will be appreciated that move-
ment of second pin projection 296 will cause base hous-
ing 248 to move axially upward with respect to guide
sleave 300. As a result, the entire arrangement of base
housing 248, stationary body 212 and mouthpiece 292
will move upwardly. Since slot 302 is axially oriented, disk
portion 216 will still be fixed against rotation, but will
move upwardly since first pin projection 296 is positioned
within slot 302. During this upward movement, mouth-
piece 292 will be rotated with base housing 248 and pow-
der housing 228, and will also be moved upwardly out of
guide sleeve 300, In this regard, mouthpiece 292 will be
exposed to the user when receptacle 224 is in alignment
with venturi conduits 232 and 252. It will be appreciated
that second pin projection 298 seats within termination
portion 304¢ at this position to maintain mouthpiece 292
in this extended position, until the user provides a
reverse rotation of second pin projection 298.

Guide sleeve 300 further includes a lower annular
lip 306 extending outwardly therefrom, and slot 302 and
lead-in portion 304a extend through lip 306.

In order to provide the aforementioned rotation of
second pin projection 298, a cylindrical driving sleeve
308 rotatably fits over a lower portion of guide sleeve 300
and sits upon lower annular lip 306. Driving sleeve 308
includes an axially oriented slot 310, open at the lower
adge of driving sleeve 308 and extending approximately
the entire height of driving sleeve 300. For example, driv-
ing sleeve 308 can have a height of 3,8 cm (1.5 inches),
with slot 310 having a height of 3,17 cm (1.25 inches).
In this regard, driving sleeve 308 is slightly greater than
one-half of the height of guide sleeve 300. Slot 310
receives second pin projection 298 when driving sleeve
308 is assembled on guide sleeve 300. Since the radial
length of first pin projection 286 is such that the outer
extent of first pin projection 296 does not extend farther
than the outside diameter of guide sleeve 300, first pin
projection 296 will notinterfere with the rotation of driving
sleave 308 over guide sleeve 300. However, by this
arrangement, driving sleeve 308 is connected with sec-
ond pin projection 298 so that rotation of driving sleeve
308 will result in rotation of second pin projection 298
within helical slot 308, while also permitting the afore-
mentioned axial movement of second pin projection 298.

A bottom friction cap 312 of the same height as driv-
ing sleave 308 is frictionally engaged over driving sleeve
308. Bottom friction cap 312 performs a two-fold func-
tion. First, bottom friction cap 312 covers slot 310 of driv-
ing sleeve 308 and second pin projection 298. Secondly,
bottom friction cap 312 ensures a positive hold of second
pin projection 298 in slot 310, that is, bottom friction cap
312 prevents the side walls which define slot 310 from
separating further by the force of second pin projection
298 there against during the rotating force applied
thereto. Inthis manner, when the user grasps and rotates
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bottom friction cap 312, driving sleeve 308 which is fric-
tionally engaged therewith is also rotated, thereby func-
tioning to rotate second pin projection 298.

Atop friction sleeve 314 is inserted over the remain-
. ing upper end of guide sleeve 300, and is of the same
diameter as driving sleeve 308. Top friction sleeve 314
frictionally engages the upper end of guide sleeve 300.
Inthis manner, when the user grasps and rotates top fric-
tion sleeve 314 relative to bottom friction cap 312, rota-
tion of powder housing 228 and base housing 248 occurs
relative to disk portion 216, in the manner previously dis-
cussed in detail.

Lastly, a cover cap 264 is removably inserted over
top friction sleeve 314 to cover the upper open end of
mouthpiece 292 when not in use. In order to use dis-
penser 210, the user merely removes cover cap 264, and
rotates bottom friction cap 312 relative to top friction
sleeve 314 to align filled receptacie 224 with venturi con-
duits 232 and 252.

Dispenser 210 has the same advantages of dis-
penser 10, as aforementioned. In addition, as with dis-
penser 110, the mechanism for rotating powder housing
228 relative to metering disk 216 is associated with
movement of mouthpiece 292 between its retracted and
exposed positions, and therefora provides a dual func-
tion in a simplified manner.

Another embodiment of the powder dispenser of the
present invention is now explained with reference to Fig.
48, wherein elements corresponding to those of dis-
penser 210 of the third embodiment are denoted by the
same reference numbers, incramented by 100; a
detailed description of the common elements will be
omitted herein for the sake of brevity.

Dispenser 310 comprises, beginning &t the lower-
most portion of the drawing, hollow cylindrical lower
housing 500 provided with a flat upper termination which
functions as metering plate 316, the upper termination
being provided with a ¢central opening 502 and a powder
receptacle opening 324 near the periphery of the plate.
Beneath the metering plate is a gas-permeable powder
retainer 326; for reasons which will become apparent,
only that portion of retainer 326 which lies directly
beneath opening 324 must be gas-permeable but, for
ease of fabrication, the entire retainer may comprise a
gas-permeable matarial. Support 504 is disposed
beneath powder retainer 326 and is provided with a cen-
tral opening 506 and an opening 352 near the periphery
which constitutes an air conduit. The support 504 is fix-
edly mounted to housing 500, such that the central open-
ings of these components are aligned and opening 324
will align with opening 352.

Powder housing 328 is cylindrical and generally
closed, being provided with a threaded opening in the
lower portion thereof 507 for receiving bolt 558 and an
opening 332 near the periphery which constitutes an air
conduit. Contained within the powder housing is powder
supply conduit 336, filled with a desired amount of pow-
der 334, and manifoki 342 which is constructed and per-
forms substantially as previously described for manifolds
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42 angd 142. The powder housing may be provided with
a lip 508, and the lower surface of the housing is biased
against metering plate 316 of lower housing 500 by
spring 362, when bolt 558 is tightened.

Mouthpiece 382, which is constructed and functions
similarly to previously described mouthpiece 292, is
attached to powder housing 328. Attachment may be
accomplished by frictional or snap fit with lip 508 of the
powder housing, alternatively by threaded engagement
with the powder housing, or by equivalent means, itbeing
preferred to occasionally detach the mouthpiece for
cleaning.

it will be appreciated that the portion of dispenser
310 which is above line A-A is rotatable independently
of the portion below the line. For convenience of opera-
tion, stop means (not shown) may be provided to limit
the angle of relative rotation. In operation, rotation is
effected to align powder receptacle 324 with manifold
342, whereupon the recepiacle becomes filled with pow-
der 334, further rotation is effected to align receptacle
324 with conduit 332, o that inhalation through mouth-
piece 392 will result in a measured dose of powder being
entrained in the inhaled air.

The embodiment shown in Fig. 48 has the advan-
tage of a minimized number of components, permitting
ease of manufacture and a decreased possibility of
equipment malfunction before the powder supply has
been depleted. Further enhancements may be provided
without unduly complicating the manufacturing process,
such as providing & chamber in the powder housing for
holding a desiccating substance in vapor communication
with the powder supply conduit; this may comprise an
axtension of powder supply conduit 336, which extension
is filled with desiccant 510 (such as silica gel) and pro-
vided with a vapor-permeable plug or membrane 512 to
prevent contamination of the medicament powder with
desiccant. As in previously described embodiments, it
may be desirabie to provide cover caps over the mouth-
piece and/or the lower housing for hygienic reasons dur-
ing periods of nonuse.

A further embodiment is shown in Figs. 49-51, as an
example of a device which is readily fabricated using a
minimum number of components, and is easily assem-
bled.

Fig. 49 is an exploded view of powder inhaler 600
depicting base unit 610 having a plurality of optional
lmurls 612 around its lower exterior and threads 618
around its upper exterior. Keyed opening 616 is prefera-
bly centered about the central axis of the base unit and
retaining ledge 614, adapted to receive a lower surface
of spring means 620 (shown as a wave spring), is dis-
posed about an upper area of the base unit.

Metering plate 622 is seated in the interior of the
base unit, above the spring means, with lower projection
626 interacting with keyed opening 616 of the base unit
o ensura simultaneous rotation of the base unit and
metering plate. Powder receptacle 624 is located in the
metering plate, and is constructed as described for other
embodiments of the invention. An upper projection 628
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is provided, centered about the central axis of the meter-
ing plate, and may comprise a solid post or a lobate form,
or any other desired shape.

Powder housing 630 is a generally hollow tubular
shell having air openings 632 at the lower edge and a
ridge 634, which is adapted to provide a snap fit into a
suitable groove (not shown in this figure) inside a lower
portion of base unit 610. Powder reservior 636 extends
over an upper inner portion of the powder housing and
is provided with manifold openings 638 at its lower ter-
mination which preferably is a flat surface, in contact with
an upper surface of metering plate 622 when the device
is assembled. Inhalation conduit 640 is adjacent to, and
coextensive in length with, powder reservior 636; the
design is such that relative rotation of base unit 610 and
powder housing 630 can selectively align powder recep-
tacle 624 with either manifold openings 638 forfilling with
powder, or inhalation conduit 640 for dispensing a previ-
ously metered powder dose. Central opening 642 may
be provided for receiving a desiccant material, and is
located above recess 644 which can receive upper pro-
jection 628 of metering plate 622, for proper component
alignment. Plug means 646 is provided for closing pow-
der reservior 636, and plugging means 648 is provided
for closing opening 642; permeabie substances are pref-
erably used to facilitate vapor communication between
the powder reservoir and the central opening. Powder
housing 630 is preferably provided with supplementary
air openings 650 to reduce the effort required for inhala-
tion through the device.

Mouthpiece 652, having inhalation opening 654 in
fluid communication with inhalation conduit 640, is
attached to powder housing 630 by any desired means.
Preferably, the mouthpiece is detachable for cleaning.

Cover 656, of which only a lower portion is shown,
has an internally threaded lower area (threads not
shown), which engages with threads 618 of base unit
610 to enclose the device during periods of nonuse.

Fig. 50 is a cross-sectional view of the assembled,
previously described, components, except that mouth-
piece 652 is shown in a partial side view.

Fig. 51 is a top view, looking downward from line 51-
51, with cover 656, mouthpiece 652, plug means 646 and
plugging means 648 removed. This more clearly shows
manifold openings 638, located in the lower termination
of powder reservoir 636.

For the convenience and safety of users, this device
may also incorporate stop means for limiting relative
rotation of base unit 610 and powder housing 630 1o a
predetermined angle. Also, it may be desirable to incor-
porate means for producing an audible signal such as a
"click” sound at the rotational limits, so that a user will
know when rotation has been correctly accomplished. A
further, frequently desirable safety feature is a counter
or other indicating mechanism fo warn the user of
impending powder depletion.

It a desiccant is required to protect the medicament
against moisture contamination, the device must have a
cap which prevents the entry of moisture between uses.
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Ctherwise, desiccant capacity may be reached before all
doses contained within the device are dispensed.

All of the foregoing dispensers may be fabricated
from readily available materials, such as plastics, metals
and the like. Typically, the various components which do
not require porosity or other special properties will be
moided from one or more thermoplastic substances hav-
ing the desired rigidity and strength. In some embodi-
ments, the component containing the powder receptacle
is relatively thin and, to maintain a required degree of
surface flatness, should be constructed from a less eas-
ily deformed substance such as a reinforced plastic,
ceramic or metal. Of course, materials selected must be
chemically compatible with the medication to be dis-
pensed. For reasons of cost, a maximum utilization of
plastics will be preferrad where the device is intended to
be disposable with no, or only a limited number of, med-
icament refills after the initial charge has been dis-
pensed.

Claims

1. A powder dispenser comprising:
powder housing means {28,128,228,328) for hold-
ing a supply of powdered material (34,134,234,334)
to be dispensed, said powder housing means
(28,128,228, 328) including a first conduit
(32,132,232,332) extending therethrough in dis-
placed relation to said supply of powdered material,
metering plate means (16,116,216,316) for holding
a metered amount of said powdered material, said
metering plate means including only a single recep-
tacle area (24,124,224,324) therein for holding said
metered amount of said powdered material, said
maetering plate means being positioned below said
supply of powdered material, and said metering
plate means (16,116,216,316) and said powder
housing means (28,128,228,328) being rotatable
with respect 1o each other so that said single recep-
tacle area (24,124,224, 324) is adapted to be in fluid
communication selectively with said supply of pow-
dered material (34,134,234,334) or said first conduit
(32,132,232,332),
base housing means (48,148,248,348) disposed
below said metering plate means (16,116,216,316)
and including a second conduit (52,152,252,352) in
alignment with said first conduit (32,132,232,332)
when said receptacle area (24,124,224,324) is in
alignment with said first conduit,
mouthpiece means (92,192,292,392) for enabling
inhalation of said metered amount of powdersd
material from said single receptacle area
(24,124,224,324) in said metering plate means
{16,116,216,316) through the first conduit
{32,132,232,332) in said powder housing means,
said mouthpiece means (92) being in fluid commu-
hication with said first conduit, and
spring means (62,162,262,362),
characterized in that
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said spring means (62,162,262,362) biases said
base housing means (48,148,248,348) and said
powder housing means (28,128,228,328) toward
each other.

A powder dispenser according to claim 1, wherein
said powder housing means (28) has a generally
cylindrical contiguration with a central axis, and said
first conduit (32) extends substantially axially there-
through at a position radially offset from said central
axis and substantiafly parallel there-to.

A powder dispenser assembly acording to claim 1
or 2, wherein said powder housing means (28) fur-
ther includes a third conduit (36) therein for holding
said supply of powdered material (34).

A powder dispenser according to claim 3, wherein
said powder housing means (28) further includes
manifold means (42) for supplying the powdered
material from said third conduit (36) to said single
recepiacie area (24).

A powder dispenser according to claim 4, further
including scraper means (46) for scraping said pow-
dered material into said single receptacle area (24)
during relative rotation of said metering plate means
(16) and said powder housing means (28), said
scraper means (46) being positioned in said mani-
fold means (42).

A powder dispenser according to claim 5, wherein
said scraper means (46) includes at least one
scraper plate arranged in said manifold means, each
said scraper plate having a lower edge extending as
far as a lower surface of said powder housing means
(28).

A powder dispenser according to ¢laim 1, further
including scraper means (172) for scraping said
powdered material (134) into said single receptacle
area (124) during relative rotation of said metering
plate means (116) and said powder housing means
(128), said scraper means (172) being positioned
between said supply of powderad material (134) and
said metering plate means (1186).

A powder dispenser according to claim 7, wherein
said scraper means (172) includes a scraper plate
having a plurality of holes (178) therain, said scraper
plate being interposed between said supply of pow-
dered material (134) and said single receptacle area
(124).

A powder dispenser according to claim 8, further
including means (166,176) for conrotatably fixing
said scraper plate (172) with said powder housing
means (128).
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A powder dispenser according to claim 1, wherein
said single receptacle area (24) of said metering
plate means (16) is formed by a gaspermeable filter,
mesh or perforated plate element located at a lower
portion of an opening provided in said metering plate
means, said element having a height less than the
thickness of said metering plate means.

A powder dispenser according to claim 1, wherein
said single receptacle are {24) of said metering plate
means {16} is formed by a gaspermeablefitter, mesh
or perforated plate element (26) contacting a lower
surface of saiki metering plate means (16) and cov-
ering an opening which defines said receptacle area
(24).

A powder dispenser according to claim 1, wherein
said single receptacle area (24) of said metering
plate means (16) is formed by a plurality of perfora-
tions which retain powder therein until said powder
is dispensed.

A powder dispenser according to claim 1, wherein
said metering plate means (16) comprises an upper
termination of said base housing means.

A powder dispenser according to claim 1, wherein
said metering plate means {16) comprises a gasp-
ermeable material (26), and said single receptacle
area (24) comprises a recess in said metering plate
means (16).

A powder dispenser according to claim 1, further
including cylindrical wall means (214) for holding
said metering plate means (216} in rotatable relation
to said powder housing means (228).

A powder dispenser according to claim 15, further
including securement means (260,266) for conrotat-
ably fixing said powder housing means (228) with
said base housing means (248), while permitting
axial movement therebetween.

A powder dispenser according to claim 1, further
including rotation limiting means (248h,248¢) for lim-
iting rofation of said powder housing means (228)
relative to said metering disk means (16) to an incre-
mental angle of rotation.

A powder dispenser according to claim 1, further
including moisture barrier means (192h) for prevent-
ing moisture from exhalation from passing into the
dispenser through the mouthpiece means (192).

A powder dispenser according to claim 18, wherein
said moisture barrier means (192h) includes a flap
pivotally mounted in said mouthpiece means (192)
only for opening movement during inhalation.
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20. A powder dispenser according to claim 1, further

21.

including rotationsl drive means (308) for rotating
said powder housing means (228) with respect to
said metering disk means (216) so that said first con-
duit (232) is in fluid communication with said recep-
tacle area (224), in association with movement of
said mouthpiece means (292) to an exposed posi-
tion to enable inhalation therefrom.

A powder dispenser according to ciaim 1, wherein
said powder housing (228) is bidirectionally rotata-
ble with respect to said metering disk means (216)
between & first position in which sakd single recep-
tacle area {224) is in fluid communication with said
supply of powdered material (234) and a second
position in which said single receptacle area (224)
ig in fluid communication with saidfirst conduit (232).

Patentanspriiche

1.

Pulverspender mit;

einer Pulverautnahmeaeinrichtung (28,128,228,328)
zum Halten eines Vorrats an auszugebendem pul-
verisiertem Material (34, 134,234,334), wobei die
Pulveraufnahmesinrichtung {28,128,228,328)
einen ersten DurchlaB (32,132,232,332) aulweist,
der durch sie hindurch dem Vorrat an pulverisiertem
Material gegentiber versetzt veriauft,

einer Dosierplattensinrichtung (16,116,216,316)
zum Halten einer dosierten Menge des pulverisier-
ten Materials, wobei in der Dosierplatteneinrichtung
nur ein einziger Aufnahmebereich (24,124,224 324)
zum Halten der dosierten Menge des pulverisierten
Materials enthalten ist, wobei die Dosierplattensin-
richtung unterhalb des Vorrats an pulverisiertem
Material positioniert ist und die Dosierplattensinrich-
tung (16,116,216,316) und die Pulveraufnahmeein-
richtung (28,128, 228328) relativ zueinander
drehbar sind, so daB der einzige Aufnahmebersich
(24,124,224,324) selektiv mit dem Vorrat an pulve-
risiertem Material (34,134,234,334) oder dem
ersten Durchlai3 (32,132,232,332) in Fluidverbin-
dung kommen kann,

einer Basisgehfuseeinrichtung (48,148,248,348),
die unterhalb der Dosierplattensinrichtung
{16,116,216,316) angeordnet ist und einen zweiten
DurchlaB (52,152,252,352) aufweist, der mit dem
ersten DurchlaB (32,132,232,332) fluchtet, wenn
der Authahmaebereich (24,124,224 324) mit dem
ersten Durchla® fluchtet,

einer Mundsticksinrichtung (92,192,292,392) zum
Erméglichen der Inhalation der dosierten Menge
pulverisierten Materials aus dem einzigen Aufnah-
mebereich (24,124,224,324) in der Dosierplatten-
einrichtung (16,116,216,316) durch den ersten
DurchlaB (32,132,232,332) in der Pulveraufnahme-
einrichtung, wobei die Mundstickeinrichtung (92)
mit dem ersten DurchlaB in Fluidverbindung ist, und
einer Federeinrichtung (62,162,262,362),
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dadurch gekennzeichnet, daB

die Federeinrichtung (62,162,262,362) die Basisge-
hiuseeinrichtung (48,148,248,348) und die Pulver-
aufnahmeeinrichtung (28,128,228,328) zueinander
hin vorgpannt.

Pulverspander nach Anspruch 1, bei dem die Pul-
veraufnahmesinrichtung (28) eine im wesentlichen
zylindrische Ausbildung mit einer Mittelachse hat
und der erste DurchlaB (32) an einer radial gegen-
Ober der Mittelachse versetzten und im wesentli-
chen zu dieser parallelen Position axial durch die
Pulveraufnahmeeinrichtung hindurch verlauft.

Pulverspenderanordnung nach Anspruch 1 oder 2,
bei der die Puiveraufnahmeeinrichtung (28) ferner
einen dritten DurchlaB (36) zum Halten des Vorrats
an pulverisiertem Material (34) enthélt.

Pulverspender nach Anspruch 3, bei dem die Pul-
veraufnahmeeinrichtung (28) ferner eine Verzwei-
gungseinrichtung (42) zur Zufuhr des pulverisierten
Materials von demdritten DurchlaB (36) zu dem ain-
zigen Aufnahmebereich (24) aufweist.

Pulverspender nach Anspruch 4, ferner mit einer
Schabereinrichtung (46) zum Schaben des pulveri-
sierten Materials in den einzigen Aufnahmeberesich
{24) wihrend der relativen Drehung der Dosierplat-
teneinrichiung (16) und der Pulveraufnahmeeinrich-
tung (28), wobei die Schabereinrichtung (46) in der
Verzweigungseinrichtung (42) positioniert ist.

Pulverspender nach Anspruch 5, bei dem die Scha-
bersinrichtung (46) mindestens eine in der Verzwei-
gungseinrichtung  angeordnete  Schaberplatte
aufweist, wobei jede Schaberplatte einen unteren
Rand aufweist, der sich bis hin zur Unterseite der
Pulveraufnahmeeinrichtung (28) erstreckt.

Pulverspender nach Anspruch 1, ferner mit einer
Schabereinrichtung (172) zum Schaben des pufve-
risierten Materials (134} in den einzigen Aufnahme-
bereich (124) wihrend der relativen Drehung der
Dosierplattensinrichtung (116) und der Pulveraut-
nahmeeinrichtung (128), wobei die Schabereinrich-
tung (172) zwischen dem Vorrat an pulverisiartem
Material (134) und der Dosierplatteneinrichtung
{116) angeordnet ist.

Pulverspender nach Anspruch 7, bei dem die Scha-
bereinrichtung (172) eine Schaberplatte mit einer
Vielzahl von Ldchern (178) aufweist, wobei die
Schaberplatte zwischen dem Vorrat an pulverisier-
tem Material {134) und dem einzigen Aufnahmebe-
reich (124) angeordnet ist.

Pulverspender nach Anspruch 8, ferner mit einer
Einrichtung (166,176} zum drehfesten Befestigen
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der Schaberplatte (172) an der Pulveraufnahmeein-
richtung (128).

Pulverspender nach Anspruch 1, hei dem der ein-
zige Aufnahmebereich (24) der Dosierplattensin-
richtung (16) durch ein gasdurchiissiges Filter-,
Netz- oder Lochplattenslement gebildet ist, das sich
in einem unteren Bereich einer Offnung befindet, die
in der Dosierplatteneinrichtung vorgesehen ist,
wobei die Hshe des Elementes geringer als die
Dicke der Dosierplatteneinrichtung ist.

Pulverspender nach Anspruch 1, bei dem der ein-
zige Aufnahmebereich (24) der Dosierplattensin-
richtung (16) durch ein gasdurchlissiges Filter-,
Netz- oder Lochplattenelement (26) gebildet ist, das
eine Unterseite der Dosierplatteneinrichiung (16)
kontaktiert und eine den Aufnahmebereich (24) bil-
dende Offnung abdecid.

Pulverspender nach Anspruch 1, bei dem der ein-
zige Aummahmebereich (24) der Dosierplattenein-
richtung (16) aus einer Vielzahl von Perforationen
gebildet ist, die Pulver halten, bis dieses ausgege-
ben wird.

Pulverspender nach Anspruch 1, bei dem die
Dosierplatteneinrichtung (16) das obere Ende der
BasisgehAuseeinrichiung aufweist.

Pulverspender nach Anspruch 1, bei dem die
Dosierplatteneinrichtung (16) ein gasdurchlassiges
Material (26) aufweist und der einzige Aufnahmebe-
reich (24) eine Vertiefung in der Dosierplattenein-
richtung (16) aufweist.

Pulverspender nach Anspruch 1, ferner mit einer
zylindrischen Wandeinrichtung (214) zum drehba-
ren Halten der Dosierplattensinrichtung (216) in
bezug auf die Pulveraufnahmesinrichtung (228).

Pulverspender nach Anspruch 15, farner mit einer
Sicherungseinrichtung (260,266} zum drehfesten
Befestigen der Pulveraufnahmeeinrichtung {228) an
der Basisgehauseeinrichtung (248) unter Zulas-
sung einer axialen Bawegung.

Pulverspender nach Anspruch 1, ferner mit einer
Drehbeschrankungseinrichtung (248h,248¢) zum
Beschranken der Drehung der Pulveraufnahmeein-
richtung (228) relativ zu der Dosierplatteneinrich-
tung (16) auf einen Inkramentakdrehwinkel,

Pulverspender nach Anspruch 1, ferner mit einer
Feuchtigkeitssperreneinrichtung (192h), um zu ver-
hindern, daB vom Exhalieren herstammende
Feuchtigkeit durch die Mundstiickeinrichtung (192)
in den Spender gelangt.
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Pulverspender nach Anspruch 18, bei dem die
Feuchtigkeitssparreneinrichtng (192h) eine in der
MundstGckeinrichtung (192) schwenkbar ange-
brachte Klappe aufweist, die nur wihrend der Inha-
lation eine Offnungsbewegung ausfihrt.

Pulverspender nach Anspruch 1, ferner mit einer
Drehantriebseinrichtung (308} zum Drehen der Pul-
veraufnahmeeinrichtung (228) in bezug auf die
Dosierplatteneinrichtung (216) so, daB der erste
DurchlaB (232) bei einer Bewegung der Mundstick-
einrichtung (292) in eine Offnungsposition zum
Ermaglichen des Inhalierens mit dem Autnahmebe-
reich {224) in Fluidverbindung ist.

Pulverspender nach Anspruch 1, bei dem die Pul-
veraufnahmeeinrichtung (228) in bezug auf die
Dosierplatteneinrichtung (216) =zwischen einer
ersten Position, in der der einzige Auinahmeberaich
(224) mit dem Vorrat an pulverisiertem Material
(234) in Fluidverbindung ist, und einer zweiten Posi-
tion, in der der einzige Auinahmebereich (224) mit
dem ersten DurchiaB {232} in Fluidverbindung ist,
bidirektional drehbar ist.

Revendications

1.

Dispositif de distribution de poudre comprenant :

un moyen formant compartiment 4 poudre
(28, 128, 228, 328) destiné & contenir une réserve
de matiére en poudre (34, 134, 234, 334) A distri-
buer, ledit moyen formant compartiment & poudre
{28, 128, 228, 328) comprenant un premier conduit
{32, 132, 232, 332) s'étendant & travers en relation
de déplacement par rapport 4 ladite réserve de
matiére en poudre,

un moyen de plague de mesure (16, 116,
2186, 316) destiné & contenir une quantité mesurée
de ladite matidre en poudre, ledit moyen de plaque
de mesure comprenant seulement une zone unique
formant réceptacle (24, 124, 224, 324) pour contenir
ladite quantité mesurée de ladite matidre en poudrs,
ledit moyen de plaque de mesure étant placé sous
ladite réserve de matiére en poudre, et ledit moyen
de plaque de mesure (16, 116, 216, 318) et ladit
moyen formant compartiment & poudre (28, 128,
228, 328} pouvant tourner I'un par rapport & l'autre
de sorte que ladite zone unique formant réceptacle
(24, 124, 224, 324) est adaptée pour &tre en com-
munication flulde sélectivement avec ladite réserve
de matiére en poudre (34, 134, 234, 334) ou avec
{edit premier conduit (32, 132, 232, 332),

un moyende compartiment de base (48, 148,
248, 348) placé sous ledit moyen de plaque de
mesure (16, 116, 216, 316) et comprenant un
deuxidme conduit (52, 152, 252, 352) aligné avec
ledit premier conduit (32, 132, 232, 332) lorsque
ladite zone formant réceptacle (24, 124, 224, 324)
est alignée avec ledit premier conduit,
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un moyen d'smbout (92, 192, 292, 392) des-
finé & permetire linhalation de ladite quantité mesu-
rée de matidre en poudre provenant de ladite zone
unique formant réceptacle (24, 124, 224, 324) dans
ledit moyen de plague de mesure (16, 116, 216, 316)
a travers le premier conduit (32, 132, 232, 332) dans
ledit moyen formant compartiment a poudre, ledit
moyen d'embout (82) étant en communication fluide
avec ledit premier conduit, et

un moyen de ressort (62, 162, 262, 362},

caractérisé en ce que

ledit moyen de ressort (62, 162, 262, 362)
comprime ledit moyen de compartiment de base
(48, 148, 248, 348) et ledit moyen formant compar-
timent & poudre (28, 128, 228, 328) I'un vers l'autre.

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel ledit moyen formant comparti-
ment 4 poudre ({28) a une configuration
généralement cylindrique avec un axe central, et
ledit premier conduit (32) s'étend sensiblement de
maniére axiale & travers celui-¢i dans une position
radialement décalée par rapport audit axe central et
sensiblement paralldle & celui-Gi.

Assemblage d'undispositif de distribution de poudre
selon I'une des revendications 1 ou 2, dans lequel
ledit moyen formant compartiment & poudre (28)
comprend en outre un troisiéme conduit (36) destiné
4 contenir ladite réserve de matiére en poudre (34).

Dispositif de distribution de poudre selon la revendi-
cation 3, dans lequel ledit moyen formant comparti-
ment & poudre (28) comprend en outre un moyen
collecteur (42) destiné & délivrer la matiére en pou-
dre dudit troisiéme conduit (36) & ladite zone unique
formant réceptacle (24).

Dispositif de distribution de poudre selon la revendi-
cation 4, comprenant en outre un moyen de racloir
(46) destiné & balayer ladite matiére en poudre dans
ladite zone unique formant réceptacle (24) pendant
la rotation dudit moyen de plaque de mesure (16)
par rapport audit moyen formant compartiment a
poudre (28), ledit moyen de racloir (46) étant placé
dans ledit moyen collecteur (42).

Dispositif de distribution de poudre selon la revendi-
cation 5, dans lequel ledit moyen de racleir (46) com-
prend au moins une plaque de racloir disposée dans
ledit moyen collecteur, chaque plaque de racloir
ayant un bord inférieur s'étendant jusqu'a une sur-
face inférieure dudit moyen formant compartiment &
poudre (28).

Dispositif de distribution de poudre selon la revendi-
cation 1, comprenant en outre un moyen de racloir
{172) destiné & balayer ladite matiére en poudre
{134) dans ladite zone unique formant réceptacle
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{124) pendant la rotation dudit moyen de plaque de
mesure (1186) par rapport audit moyen formant com-
partiment & poudre (128), ledit moyen de racloir
{172) étant placé entre ladite réserve de matiére en
poudre (134) ot ledit moyen de plague de mesure
{116).

Dispositif de distribution de poudre selon la revendi-
cation 7, dans lequel ledit moyen de racloir (172)
comprend une plaque de racloir comportant une plu-
ralité de trous (178), ladite plague de racloir étant
intercalée entre ladite réserve de matiére en poudre
(134) et ladite zone unique formant réceptacle (124).

Dispositif de distribution de poudre selon ia revendi-
cation 8, comprenant en outre un moyen (166, 176)
pour fixer ladite plaque de racloir (172) de fagon &
ce gu'elle tourne avec ledit moyen formant compar-
timent & poudre (128).

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel {adite zone unique formant
réceptacle (24) dudit moyen de plague de mesure
{16) est formée par un élément de filtre, de tamis ou
de plaque perforé perméable aux gaz placé a une
partie inférieure d'une ouverture prévue dans ledit
moyen de plaque de mesure, ledit élément ayant
une hauteur inférieure & I'épaisseur dudit moyen de
plagque de mesure.

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel ladite zone unique formant
réceptacie (24) dudit moyen de plaque de mesure
{16) est formée par un slément de filtre, de tamis ou
de plaque perforé perméable aux gaz (26) en con-
tact avec une suriace inférieure dudit moyen de pla-
que de mesure (16) et recouvrant une ouverture qui
définit ladite zone formant réceptacle (24).

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel une zone unique formant
réceptacle (24) dudit moyen de plague de mesure
(16) est formée par une pluralité de perforations qui
retiennent la poudre jusqu'a ce que ladite poudre
soit distribuée.

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel ledit moyen de plaque de
mesure (16) forme une extrémité supérieure dudit
moyen de compartiment de base.

Dispositif de distribution de poudre selon la revendi-
cation 1, dans lequel ledit moyen de plaque de
mesure (16) comprend un matériau permeéable aux
gaz (26), et ladite zone unique formant réceptacle
(24} forme un renfoncement dans ledit moyen de
plague de mesure (16).
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Dispositif de distribution de poudre selon la revendi-
cation 1, comprenant en outre un moyen formant
parois cylindriques (214) destiné & supporter ledit
moyen de plague de mesure (216) en relation de
rotation par rapport audit moyen formant comparti-
ment & poudre (228).

Dispositif de distribution de poudre selon la revendi-
cation 15, comprenant en outre un moyendefixation
(260, 266) pour fixer ladit moyen formant comparti-
ment & poudre (228) de fagon & ce qu'il tourns avec
ledit moyen de compartiment de base (248), tout en
permettant le déplacement axial entre eux.

Dispositif de distribution de poudre selon la revendi-
cation 1, comprenant er: outre un moyen de limita-
tion de rotation (248b, 248¢) destiné A limiter la
rotation dudit moyen formant compartiment & pou-
dre (228) par rapport audit moyen de disque de
mesure (16) & un angle de rotation différentiel.

Dispositif de distribution de poudre selon la revendi-
cation 1, comprenant en outre un moyen formant
barridre & I'humidité (192h) pour empécher I'humi-
dité exhalée de passer dans le dispositif de distribu-
tion & travers le moyen d'embout (192).

Dispositif de distribution de poudre selon la revendi-
cation 18, dans lequel le moyen formant barriére &
Ihumidité (192h) comprend un clapet monté de
fagon & pouvoir pivoter dans ledit moyen d'embout
(192) destiné a se déplacer en position d'ouverture
seulement pendant l'inhalation.

Dispositif de distribution de poudre selon la revendi-
cation 1, comprenant en outre un moyen d'entrafne-
ment en rotation (308) destiné & faire tourner ledit
moyen formant compartiment & poudre (228) par
rapport audit moyen de disque de mesure (216) de
fagon & ce que ledit premier conduit (232) soit en
communication fluide avec ladite zone formant
réceptacle (224), en association avec le déplace-
ment dudit moyen d'embout (292) vers une position
exposée pour permettre une inhalation.

Dispositif de distribution de poudre selon la revendi-

- cation 1, dans lequel ledit compartiment & poudre

(228) peut tourner selon deux directions par rapport
audit moyen de disque de mesure (216) entre une
premidre position dans laquelle ladite zone unique
formant réceptacle (224) est en communication
fluide avec ladite réserve de matidre en poudre
{234) et une deuxidme position dans laquaelle ladite
zone unigque formant réceptacle (224) est en com-
munication fluide avec ledit premier conduit (232).
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