
EP 0 559 663 B1 Description This invention relates to an inhalation device.
A propellant-free inhalation device with a supply of pulverized medical
substance in a supply chamber, a manually actuatable metered dosing means
in form of a rotatable 5   dosing means having one or more peripheral
recesses (dosing chambers) to receive in one position from the supply
chamber the dose of the medical substance to be inhaled and to discharge
the dose in another position, with a mouthpiece, formed at the side of the
housing of the inhalation device for active inhalation and with an air
channel for distributing the discharged dose in the breathing air flow and
with at least one air intake em- bodied within the housing is described in
DE 35 35 561. 10     In the known Inhalation device the mouthpiece Is
arranged In such a way that its axis extends parallel to the axis of the
dosing means. its air channel is guided underneath the dosing means to the
opposite side of the housing where the air intakes are situated, by forming
a cavity on the level of the dosing chamber. If due to a rotation of the
dosing means the loaded recess (dosing chamber) is facing the air channel
of the mouth- piece, the dose of powder that has been before discharged
from the supply chamber falls, due to the gravity 15  forces and - if
desired - supported by a vibrating mechanism from the dosing chamber into
the cavity of the air channel and is therefrom Inhaled into the lungs of
the patient by means of active Inhalation. The air channel has a throttle
area which is destined to promote the mixing of air with the medical
substance by means of tur- bulence. The known inhalation device has two
critical drawbacks. On one hand the accuracy in dosing the powder 20  to be
inhaled and in emptying the dosing chambers is not satisfactory, on the
other hand a reliable dispersion of the powder in the breathing air is not
warranted. For proper handling of the known device both hands are
necessary. Emptying of the dosing chamberand getting all the powder out of
the mouthpiece is not guaranteed. it is the objectofthe presentinvention to
constructan inhalation device, starting from the above mentioned
propellant-free inhalation device, in which the inhaled dose is
reproducible at a high level of accuracy and in 25  which a complete
dispersion of the medical substance into the breathing air Is achievable.
This object is achieved according to the invention by the following
features: The main axis of the mouth- piece and the axis of the dosing
means form an angle in the range of 70 to 1100, preferably [err] The air
channel is led on the level of the dosing means directly to the periphery
of the dosing means, offset from the outlet of the supply chamber. The air
intake is formed within the attachment area of the mouthpiece and is
extended 30  to the periphery of the dosing means in the orifice area of
the air channel. In the propellant-free inhalation device of the invention
the air intakes are therefore arranged In such a way, respectively the
paths of the air ducts are chosen such, that immediately at the beginning
of the inhalation process air is led directly into the filled dosing
chamber of the dosing means and that the same is intensively flushed by the
inflowing air. The sucked-in air therefore blows the dosing chamber clean.
Because of the rel- 35  atively short air path between dosing chamberand
the orifice of the mouthpiece the blown-outdose is received bythe patient
nearly completely. The actually inhaled dose therefore is reproducible at a
high level or accuracy in the propellant-free inhalation device of the
invention; also a complete dispersion of the medical substance in the air
stream is achieved. In a feature of the embodiment the dosing means is
received in a fixed hollow cylindrical body which has 40  recesses
corresponding to the width of the dosing chambers and being spaced apart on
the circumference of the dosing means according to the angular distance of
the dosing chambers, said recesses being located on one side in the area of
the supply chamber and on the otherside in the area where the air channel
of the mouth- piece and the air intake discharge into the cylindrical body.
Such an embodiment creates a clear separation, free of retroactions,
between the receipt of the dose to 45  be inhaled from the supply chamber
on the one hand and the discharge of the dose to be inhaled into the air
channel of the mouthpiece on the other hand. Preferably, between the recess
associated with the mouthpiece and a wall portion of the air channel of the
mouthpiece, there is provided an opening forthe passage of the intaken air
directly at the periphery of the dosing means. An especially intensive air
jet for cleaning off the dosing chamber positioned in front of the gap 50
results when the gap is moulded like a nozzle. Therapeutical preparations
for inhalation often consist of a micronized drug and a less finely divided
aux- iliary substance which togetherform agglomerates (DE-A-1792207).
Agglomerates are, however, also formed 



if the preparation only consists of uniformly micronized particles. Only
the individual particles of the drug shall reach the deeper areas of the
patient's lung. Therefore already in the mouthpiece of the device a
separation 55  of auxiliary substance and drug particles and
desagglomeration (dispersion) should take place. For this pur- pose as high
shear forces as possible should act on the agglomerates thus helping to
disperse the particles adhering to each other. So according to another
feature of the embodiment the cross-sectional shape of the air channel in
the mouthpiece is adapted to create high shear forces. 2    EP 0 559 663 B1
This can be achieved, for example, if the air channel in the mouthpiece has
a substantially constant cross- sectional area. Otherfeatures and
advantages of the invention will become apparentfrom the description of the
examples 5   shown in the drawings. Fig. I   Is a longitudinal section
through one embodiment of the inhalation device according to the present
invention; Fig. 2   is an explosive view of the structure of the inhalation
device according to Fig. 1 in connection with other variants of parts of
the device; 10  Fig. 3   is a cross section of a modified dosing means of
the Inhalation device; Fig. 4   is a cross section of another modified
dosing means. Fig. 1 shows a propellant-free inhalation device with a
supply chamber 1 into which a certain supply of a pulverized medical
substance to be inhaled is filled. As a rule, the amount is measured that
it Is sufficient for up to 300 single doses. 15     The supply chamber has
a square cross-section (Fig. 2) and a lid Ia is tapered towards the bottom.
A long extending cover 2 is put onto the supply chamber 1. At the end of
the conical portion 1c of the supply chamber there is a manually actuatable
dosing means 3 having five peripheral recesses 4, called dosing chambers.
In the position of the dosing means shown in Fig. 1, the upper dosing
chamber 4a Is just being filled with the dose of medical substance to be
inhaled from 20  the supply chamber 1, while the earlier filled dosing
chamber 4b is ready to be discharged. At one side of the inhalation device
a mouthpiece 5 is formed, through which the medical substance can be
inhaled actively and which has an airchannel 6 fordistribution of the dose
discharged from the dosing cham- ber4b into the flow of breathing air. In
the example illustrated, the main axis 21 of the mouthpiece 5 forms an
angle of approxemately [err] with the axis of the dosing means 3. The
embodiment of the invention, however, 25  in no way Is restricted to this
form. Angles of approx. [err] can likewise be formed. The longitudinal axis
of the mentioned air channel in the example is therefore perpendicular to
the longitudinal axis of the dosing means. In the vicinity of the dosing
means the air channel is led at the level of the dosing means directly to
its periphery. According to the position shown in Fig. 1 the air channel is
thus directly opposite the dosing means, here the dosing chamber 4b. 30
The dosing means is received in a fixed hollow cylindrical body 7 which has
recesses corresponding to the width of the dosing chamber4, setoffon the
circumference by the angulardistance of the dosing chambers 4a and 4b, the
recesses being located on the one side in the area of the conical section
Ic of the supply chamber and on the other side in the area where the air
channel 6 of the mouthpiece 5 discharges. In the area where the mouthpiece
is attached, air intakes 8 are provided. The intaken airis led to an
opening 35  7b between the recess of the hollow cylindrical body that is
facing the mouthpiece and a partition wall 5a of the mouthpiece. From the
opening the air arrives directly like a jet in the dosing chamber 4b and
blows the powder contained therein out into the air channel 6 of the
mouthpiece 5, without leaving any residue. It is pre- ferred to mould the
mentioned air supply opening 7b like a nozzle to create a strongly aligned
stream of air. In Fig. 2 the structure of the inhalation device according
to fig. 1 is made clear In an explosive view. 40      The cover 2, together
with the flap 2a, the function of which will be explained further below, is
adapted to cover the supply chamber 1 and its lid 1a. Said lid closes the
upper edge of the supply chamber. An integral connection is provided
between the supply chamber 1 and the hollow cylindrical body 7, which 



is adapted to mount the dosing means 3 with the dosing chambers 4. Moulded
together with the supply chamber is also the rear wall 9 of the device,
likewise the attachment 7a to receive the mouthpiece 5 including the wall
45  5b with the air intakes 8 and the air channel 6 as well as the bottom
side 5c of the device (fig. 1). In addition to the dosing chambers 4, the
dosing means 3 also has teeth 3a which are engaged with the flap 2a such
that rotation can only be accomplished stepwise corresponding to the
peripheral distance between the dosing chambers 4 and the recesses in the
body 7 (fig. 1). The detent drive of the dosing means automat- ically
aligns the dosing chambers with the outlet of the supply chamber on the one
side and the air channel of 50  the mouthpiece on the other side. Thus a
good charging and discharging of the dosing chamber is ensured.
Furthermore, the supply chamber 1 has a detent nose 1b which engages into
recesses or notches 3b in the dosing means such that analogue to a ratchet
rotation is only possible in one direction. It is thus possible to actuate
the device just as the usual metered dose inhalers containing propellants.
To reduce friction between the dosing means 3 and the cyclindrical body 7
different shapes and sizes of 55  the slot 7c can be formed. The mouthpiece
can be closed with a cover 10 which comprises detent noses 11 to engage
into the air intakes 8 and subsequently close the same and take care of a
safe sealing of the device. Furthermore, an unintended operation is
prevented. In another embodiment the cover 10 is connected to the
mouthpiece orto the device so that it can be pulled 3    EP 0 559 663 B1
off the mouthpiece, but cannot be completely removed from the device. In
another form of embodiment according to Fig. 1 the lid 1a of the supply
chamber 1 for the medical sub- stance may comprise a chamber, which, for
example, is f illed with silicagel or another drying agent to protect 5
the medical substance against humidity. Furthermore a vibrating mechanism
can be provided, by means of which the medical substance is shaked when the
device is operated, so that the respective dosing chamber receives a
uniform charge. This vibrating mechanism, for example, can be formed by a
ratchet in a manner known per se. The supply chamber 1 or the cover 2 can
also have notches, which cause vibrations when these parts are moved
relatively to each other. 10      Also for the design of the drive of the
dosing means the man skilled in the art avails of several possibilities. In
the simplest case this design can be embodied corresponding to the dosing
devices in aerosol systems. Preferrably the drive is adapted to be rotated
manually by means of a knob. Also with respect to the detent drive and the
"ratchet" other embodiments are imaginable. The inhalation device desirably
includes an arrangement, which prevents multiple doses to be discharged 15
from the device. The opening at the conical portion Ic of the supply
chamber 1 is shaped for low friction forces of the dosing means in its
bearing and easy rotation of the barrel without jamming. For visual
monitoring of the supply level in the supply chamber the supply chamber
preferably is manu- factured of usual transparent material. In the cover 2
a longitudinal slot or window may be provided, if desired 20  with markings
on it. These markings reveal the supply level, respectively the number of
doses left The propellant-free inhalation device according to the invention
can also be provided with a dose counting system, where the counting steps
can be derived from the rotation of the dosing means, for example via a
gear system provided with numbers or by colour stripes. In the figs. 3 and
4 cross-sectional views of modified dosing means 3 are shown. In fig. 3 the
dosing cham- 25    bers 4 of the dosing means 3 are flattened in the bottom
area and embodied less deep compared to those of the previously described
embodiment. The dosing chambers 4 of the dosing means 3 in fig. 4 show a
triangular cross-section which are moulded in relation to the direction of
rotation indicated by arrow A. Moreover the axis 21 of the mouthpiece 5 not
necessarily has to stand perpendicularly on the axis of the 30  supply
chamber 1 as illustrated in fig. 1. Good results also have been obtained
when the angle between the axes 20 and 21 generally lies in the range of 90
to 130. 



Claims 35 1. Propellant-free inhalation device with a supply of pulverized
medical substance in a supply chamber (1), a manually actuatable metered
dosing means (3) in form of a rotatable metering drum having one or more
peripheral recesses (dosing chambers (4)) to receive in one position from
the supply chamber the dose of the medical substance to be inhaled and to
discharge the dose in another position, with a mouthpiece 40      (5),
formed at the side of the housing of the inhalation device for active
inhalation and with an air channel (6) for distributing the discharged dose
in the breathing air flow and with at least one air intake (8) em- bodied
within the housing, characterized by the following features - the main axis
(21) of the mouthpiece (5) and the rotation axis of the dosing means (3)
form an angle in the range of 70 to [err] preferably [err] 45        - the
air channel (6) is led at the level of the dosing means (3) directly to the
periphery of the dosing means, offset from the outlet of the supply
chamber; - the air intake (8) is formed within the attachment area of the
mouthpiece (5) and is extended to the periphery of the dosing means (3) in
the orifice area of the air channel (7). 50  2.  Inhalation device
according to claim 1, characterized in that the dosing means (3) is
received in a fixed hollow cylindrical body (7) which has recesses
corresponding to the width of the dosing chambers (4) set off on the
circumference according to the angular distance of the dosing chambers on
the dosing means, said recesses being loceated on the one side in the area
of the supply chamber (1) and on the other side in the area where the air
channel (6) of the mouthpiece (5) and the air intake (8) discharge into the
cylin- 55      drical body (7). 3.  Inhalation device according to claim 2,
characterized in that between the recess associated with the mouthpiece (5)
and a wall portion (5a) of the mouthpiece an opening (7b) is formed for the
passage of the intaken air directly to the periphery of the dosing means. 4
off the mouthpiece, but cannot be completely removed from the device. In
another form of embodiment according to Fig. 1 the lid Ia of the supply
chamber 1 for the medical sub- stance may comprise a chamber, which, for
example, is filled with silicagel or another drying agent to protect 5
the medical substance against humidity. Furthermore a vibrating mechanism
can be provided, by means of which the medical substance is shaked when the
device is operated, so that the respective dosing chamber receives a
uniform charge. This vibrating mechanism, for example, can be formed by a
ratchet in a manner known perse. The supply chamber 1 or the cover 2 can
also have notches, which cause vibrations when these parts are moved
relatively to each other. 10     Also for the design of the drive of the
dosing means the man skilled in the art avails of several possibilities. In
the simplest case this design can be embodied corresponding to the dosing
devices in aerosol systems. Preferrably the drive is adapted to be rotated
manually by means of a knob. Also with respect to the detent drive and the
"ratchet" other embodiments are imaginable. The Inhalation device desirably
includes an arrangement, which prevents multiple doses to be discharged 15
from the device. The opening atthe conical portion Ic of the supply chamber
1 is shaped forlowfriction forces of the dosing means in its bearing and
easy rotation of the barrel without jamming. For visual monitoring of the
supply level in the supply chamber the supply chamber preferably is manu-
factured of usual transparent material. In the cover 2 a longitudinal slot
or window may be provided, if desired 20  with markings on it. These
markings reveal the supply level, respectively the number of doses left The
propellant-free inhalation device according to the Invention can also be
provided with a dose counting system, where the counting steps can be
derived from the rotation of the dosing means, for example via a gear
system provided with numbers or by colour stripes. In the figs. 3 and 4
cross-sectional views of modified dosing means 3 are shown. In fig. 3 the
dosing cham- 25  bers 4 of the dosing means 3 are flattened in the bottom
area and embodied less deep compared to those of 



the previously described embodiment. The dosing chambers 4 of the dosing
means 3 in fig. 4 show a triangular cross-section which are moulded in
relation to the direction of rotation indicated by arrow A. Moreover the
axis 21 of the mouthpiece 5 not necessarily has to stand perpendicularly on
the axis of the 30  supply chamber 1 as illustrated in fig. 1. Good results
also have been obtained when the angle between the axes 20 and 21 generally
lies in the range of 90 to 1300. Claims 35 1. Propellant-free inhalation
device with a supply of pulverized medical substance in a supply chamber
(1), a manually actuatable metered dosing means (3) in form of a rotatable
metering drum having one or more peripheral recesses (dosing chambers (4))
to receive in one position from the supply chamber the dose of the medical
substance to be inhaled and to discharge the dose in another position, with
a mouthpiece 40      (5), formed at the side of the housing of the
inhalation device for active Inhalation and with an air channel (6) for
distributing the discharged dose in the breathing air flow and with at
least one air intake (8) em- bodied within the housing, characterized by
the following features - the main axis (21) of the mouthpiece (5) and the
rotation axis of the dosing means (3) form an angle in the range of 70 to
[err] preferably 90; 45        - the air channel (6) is led at the level of
the dosing means (3) directly to the periphery of the dosing means, offset
from the outlet of the supply chamber, - the air intake (8) is formed
within the attachment area of the mouthpiece (5) and is extended to the
periphery of the dosing means (3) in the orifice area of the air channel
(7). 50  2.  Inhalation device according to claim 1, characterized in that
the dosing means (3) is received in a fixed hollow cylindrical body (7)
which has recesses corresponding to the width of the dosing chambers (4)
set off on the circumference according to the angular distance of the
dosing chambers on the dosing means, said recesses being loceated on the
one side in the area of the supply chamber (1) and on the other side in the
area where the air channel (6) of the mouthpiece (5) and the air intake (8)
discharge into the cylin- 55      drical body (7). 3. Inhalation device
according to claim 2, characterized in that between the recess associated
with the mouthpiece (5) and a wall portion (5a) of the mouthpiece an
opening (7b) is formed for the passage of the Intaken air directly to the
periphery of the dosing means. 4    4. Inhalation device according to claim
3, characterized in that the opening (7b) is moulded in form of a noz- zle.
5.  Inhalation device according to one of the claims 1 to 4, characterized
in that the cross-sectional shape or area of the air channel (6) In the
mouthpiece (5) is substantially constant. 6.  Inhalation device according
to one of the claims 1 to 5, characterized in that a cover (10) for the
mouth- piece (5) is provided, having detent elements (11) to fit into the
air Intakes (8). 10  7.  Inhalation device according to one of the claims 1
to 6, characterized in that the supply chamber (1) Is closed with a lid
(1a) having on its inner side a chamber to take up a drying agent. 8.
Inhalation device according to one of the claims 1 to 7, characterized in
that over the supply chamber (1) a cover (2) may be fitted. 9.  Inhalation
device according to one of the claims 1 to 8, characterized in that a
manually actuatable vi- brating mechanism is provided for vibrating the
supply of pulverized medical substance. 10. Inhalation device according to
claim 8 or 9, characterized In that notches are provided on the cover (2)
20      of the supply chamber (1) and that by a motion relative to the wall
of the supply chamber vibrations are created. 11. Inhalation device
according to one of the claims 1 to 10, characterized in that the manually
actuatable rotative drive for the dosing means (3) includes a stepping
mechanism (3a, 2a) for stepwise rotation of 25      the dosing means with a
step length corresponding to the peripheral distance of the dosing
chambers. 



12. Inhalation device according to one of the claims 1 to 11, characterized
in that an arrangement for visual monitoring of the supply level is
provided. 30  13. Inhalation device according to claim 8 and 12,
characterized in that the supply chamber (1) is manufac- tured from
translucent material and the cover (2) for the supply chamber has a
longitudinal slot. 14. Inhalation device according to one of the claims 1
to 13, characterized in that a counting system is pro- vided, for the
number of doses removed. 35  15. Inhalation device according to one of the
claims 1 to 14, characterized in that the main axis (21) of the mouthpiece
(5) and the main axis (20) of the supply chamber (1) form an angle in the
range between [err] to [err] 40   Patentansprlche 1. Treibgasfreies
Inhalationagerat mit elnem Vorrat an pulverfirmiger medizinischer Substanz
in elner Vor- ratskammer (1), elner von Hand betltigbaren Doslereinrichtung
(3) in Form eaner drehbaren Doslertrom- mel mit elner oder mehreren
peripheren Vertlefungen (Dosierkammern (4)) zurAufnahme der zu inhalie- 45
renden Dosis der medizinischen Substanz aus derVorratskammer in elner
Stellung, und zurAbgabe der- selben in einer anderen Stellung mit einem
seitlich am Gehiuse des Inhalationsgerltes angeformten Mundstfickes (5) zum
aktiven Einatmen und mit elnem Luftkanal (6) zur Verteilung der abgegebenen
Do- als in dem Atemluftstrom und mitwenigsten sinem LufteInlaS (8) in dem
GehAuse, gekennzeichnet durch die folgenden Merkmale 50        -die
Hauptachee (21) des Mundstfickes (5) und die Drehachse der
Dosisreinrichtung (3) bilden einen Winkel im Bereich von 70-110,
vorzugsweise von 900; - der Luftkanal (8) ist auf HMhe der
Dosiereinrichtung (3) unmittelbar bis zu lhrer Peripherie gefflhrt,
versetzt zu dern AuslaB der Vorratskammer; - der Lufteinlal (8) lst
innerhalb desAnsatzbereiches des Mundstfickes (5) ausgabildet und erstrecdt
55          sich zu der Peripherie der Dosiereinrichtung (3) im
Mundungsbereich des Luftkanals (7). 2.  Inhalationagergt nach Anspruch 1
dadurch gekennzeichnet daB die Dosiereinrichtung (3) in einem fest-
stehenden hohlzylindrischen K8rper (7) aufgenommen ist der Ausnehmungen
entsprechend der Breite der Doslerkammern (4), peripher versetzt um den
Winkelabstand der Dosierkammern, auf der Dosler- 5    EP O 559 663 B1
1111 Hill  I!IIIICI 1  1MI111 11 1111 einrichtung aufweist, wobei die
Ausnehmungen elnerseits Im Bereich der Vorratskammer (1) und ande- rerseits
in dem Bereich angeordnet sind, wo der Luftkanal (6) des MundstOckes (5)
und der Lufteiniall (8) in den zylindrischen Korper (7) einmOnden. c 3.
Inhalationsgerat nach Anspruch 2, dadurch gekennzeiehnet, dali zwischen der
dem Mundstfick (5) zuge- ordneten Ausnehmung und sinem Wandtell (5a) des
Mundstfickes esine 6fung (7b) ausgebildet ist, zum Durchtfitt der
angesaugten Luft direkt zu der Peripherle der Dosiereinrichtung. 10  4.
Inhalationsgerfat nach Anspruch 3, dadurch gekennzeichnet, dall die 6ffnung
(7b) in Form einer Dose ausgebildet ist. 5.  Inhalationsgerat nach elnem
derAnspruche 1-4, dadurch gekennzeiehnet, dag die Querachnittaform oder der
Bereich des Luftkanals (6) in dem Mundstrlck (5) im wesentlichen konstant
let. 5  6.  Inhalatlonsgerat nach einem der Ansprfche 1-5, dadurch
gekennzelchnet, dall sin Deckel (10) fOr das Mundstflck (5) vorgesehen let,
das Rasteslemente (11) zur Aufnahme in die Lufteinlasse (8) aufweist. 7.
Inhalationsgerat nach einem derAnsprOche 1-6, dadurch gekennzeichnet, dali
die Vorratskammer (1) mit elnem Deckel (la) verschlossen lIt, der auf
seiner Innenseite eine Kammer zurAufnahme sines Trock- 20      nungsmittela
aufwelst. 8. Inhalationsgerat nach einem der Ansprflche 1-7, dadurch
gekennzelbhnet, dali Ober die Vorratskammer (1) eine Abdeckung (2)
geschoben werden kann. 25  9.  Inhalatfonsgerat nach elnem derAnsprOche
1-8, dadurch gekennzeichnet, dal sin von Hand betitigbarer
ROttelmechanismus vorgesehen !st zum Aufrfltteln des Vorrats an
pulverformiger medizinischer Sub- 



stanz. 10. Inhalationsgerat nach Anspruch 8 oder 9, dadurch gekennzelchnet,
dall Kerben an dem Deckel (2) der 30      Vorratskammer (1) vorgesehen sind
und dal durch sine Bewegung relativ zu der Wand derVorratskam- mer
Vibrationen gebildet werden. 11. Inhalationsgerit nach einem derAnsprflche
1-10 dadurch gekennzeichnet, daa dervon Hand betAtigbare Drehantrieb ffir
die Dosiereinrichtung (3) sin Schrittschaltwerk (3a, 2a) f Or die
schrittweise Drehung der 35      Doslereinrlchtung mit einer Schrittlange
entsprechend dem peripheren Abstand der Dosierkammern auf- weist. 12.
Inhalationsgeralt nach einem derAnsprflche 1-11, dadurch gekennzeichnet,
dall sine Anordnung fOr die visuelle Oberwachung des Vorratspegeis
vorgesehen bt. 40  13. Inhalationsgerit nach Anspruch 8 und 12, dadurch
gekennzeichnet, dali die Vorratskammer (1) aus J>           durchsichtigem
Material hergestellt Ist und dali der Deckel (2) derVorratsiaammereinen
LfAngsschlitz auf- weist. 14. Inhalationagerit nach einem der AnsprOche
1-13, dadurch gekennzeichnet, dali sin ZUhisystem vorge- 45      sehen ist
fOr die Anzahl der entnommenen Dosen. 16. Inhalationsgeritnach elnem
derAnsprOche 1-14, dadurch gekennzelchnet, daS die Hauptachse (21) des
MundstOckes (5) und die Hauptachse (20) derVorratskammer (1) einen Winkel
im Bereich zwischen 900 - 1300 bilden. 50 Revendicatlons 1.  Inhalateursans
gaz propulseur avec une reserve de substance m6dicale pulverulente dans une
chambre 55      d'alimentation (1), un dispositif de dosage actionnable
manuellement (3) sous la forme d'un tambour ro- tatif de dosage
comportantune ou plusieurs cavites p6riph6idques [chambres de dosage (4)]
pourrecevoir dans une position la dose de substance medicale a inhaler
provenant de la chambre d'alimentation et 6vacuer cettb dose dans une autre
position, avec un embout (5) forme sur le cote du corps de l'inhalateur
pour une inhalation active et un canal d'alr (6) pour distribuer la dose
d6bitbe dans le flux d'air aspire et    EP 0 559 663 B1 I~lI11111111111
avec au moins une admission d'air (8) m6nagee dans le logement, caractdrise
par lee particularit6s sui- vantes: - I'axe principal (21) de I'embout (5)
et l'axe de rotation du dispositif de dosage (3) forment un angle 5
de rordre de 70 A 1100, de pr6f6rence de 900; - le canal d'air (6) esat
guid6, au niveau du dispositif de dosage (3) dtrectement vers la peripherie
du dispoaltif de dosage et east dbcal6 de la sortie de Ia chambre
d'allmentation; - I'admission d'air (8) eat formee A l'int6rieur de la zone
de fbxation de l'embout (5) et s'etend vers la periph6rie du dispositif de
dosage (3), dans la rhgion de l'orifice du canal d'air (7). 10 2.
Inhalateur suivant la rovendication 1, caracterse on co quo le dtspositif
de dosage (3) est loge dans un corps cylindrique creux fixe (7) qui possade
des cavitis correspondant A la largeur des chambres de do- sage (4)
d6cal6es sur la circonference conformement a la distance angulaire des
chambres de dosage sur le dispositif de dosage, lesdites cavitis 6tant
situess, d'un cat6, dans la r6gion de la chambre d'ali- 15      mentation
(1) et, de l'autre c6te, dans la rigion oO le canal d'air (8) de l'embout
(5) et I'admission d'air (8) d6bouchent dans le corps cylindrique (7). 3.
Inhalateur sulvant l revendbcatlon 2, caracterise en ce qu'entre la cavit6
associee a l'embout (5) et une partle de parol (5a) de l'embout est
prattquoe une ouverture (7b) pour le passage de I'air admis, directe- 20
ment vers la periph6rie du dispositif de dosage. 4. Inhalateur sulvant la
revendication 3, caracterise en ce quo l'ouverture (7b) est moul6e sous la
formo d'une tuyere. 5. Inhalabtur suivant l'une quelconque des
revendications I A 4, caract6ris6 en ce que la forme ou i'alre en 25
coupe transversale du canal d'air (6) dans I'embout (5) est essentiellement
constants. 



6.  Inhalateur suivant i'une quelconque des revendicattons I A 5,
caracteris6 en co qu'une coiffe (10) eat pre- vue pour l'embout (5) et
comportant des elements de positionnement (11) destinsa A s'lntroduire dans
les admissions d'air (8). 30 7. Inhalatbur suivant l'une quelconques des
revendications I A 6, caract6ris6 en ce que la chambre d'ali- mentation (1)
est fermee par un couvercie (la) comportant sur se face interne une chambre
pour y loger un agent d6shydratant. 35  8.  Inhalateursuivantl'une
quelconque des revendications I A7, caract6ris en ce qu'une coiffe (2) peut
etre ajustee sur la chambre d'alimentation (1). 9. Inhalateur suivant l'une
quelconque des revendicatlons 1 A 8, caract6ris6 en co qu'un m6canisme
vibra- tour actionnable manuellement est pr6vu pourfaire vibrer la reserve
de substance m6dicale pulverulente. 40  10. Inhalatbur sutvant la
revendicatton 8 ou 9, caract6ris6 on ce quo des encoches sont prevues sur
la coiffe J>           (2) de la chambre d'alimentation (1) et quo des
vibrations sont cr66es par un mouvement par rapport A la parol de la
chambre d'alimentation. 11. Inhalateursuivantl'une quelconque des
revendications I A 10, caractdris en ce quo 1'entralnementrotatif A5
actionnable manuellement pour le dispositif de dosage (3) comprend un
mecanisme pas A pas (3a, 2a) pour la rotation progressive du dispositif de
dosage d'une longueur de pas correspondant a la distance p6riph6reque des
chambres de dosage. 12. Inhalabtur suivant l'uno quelconque des
revendications I A 11, caracteris6 en ce qu'un agencement est 5s      pr6vu
pour le contrOle visuel du niveau d'alimentatlon. 13. Inhalabsur suivant
les revendications 8 et 12, caractdrisr en ce quo la chambre d'altmentation
(1) est fa- briqu6e en mat6riau translucide et en ce quo la coiffe (2) pour
la chambre d'alimentation comporte une fentb longitudinale. 55 14.
Inhalateur suivant l'une quelconque des revendications I A 13, caract6rise
on ce qu'un systems de comptage est pr~vu pour lo nombre de doses debitees.
15. Inhalateur suivant l'une quelconque des revendications I A 14,
caractdrise n oe quo l'axe principal (21) 7    A
I Ilifl~~~~~~~~~~~~~~~~~~~~~f ~~~~111111    ff1 Hl11 III, EP 0 559 663 B1
1111 1111 IIIMI     111! de l'embout (5) et l'axe principal (20) de la
chambre d'allmentation (1) forment un angle de l'ordre de 900 a 1300. 5 10
16 20 25 30 35 40 46 45 60 55 8    


