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Description

[0001] This invention relates to improvements to med-
icament delivery devices, and in particular to medicament
delivery devices in which a unit dose of medicament is
transferred from a bulk reservoir by a rotary transfer
mechanism. The invention is of particular utility in relation
to devices for the administration of medicaments by in-
halation, especially dry powder inhalers (DPIs).
[0002] The administration of medicaments by inhala-
tion is well-known. A wide variety of medicaments are
now administered by that route, for the treatment of a
range of respiratory disorders.
[0003] The most common form in which such medica-
ments are formulated for administration by inhalation is
as a powder. In the past, many such compositions were
formulated as pressurised aerosols, in which the powder
medicament was suspended in a liquefied propellant.
Due to the adverse environmental effects of the propel-
lants conventionally used, however, there is now in-
creased interest in the use of DPIs. In a DPI, a unit dose
of medicament powder, either packaged as such or me-
tered from a bulk reservoir of medicament, is presented
to an airway and is then entrained in an airflow passing
through the airway. The airflow is most commonly gen-
erated by the patient’s act of inhalation.
[0004] The CLICKHALER® DPI produced by Innovata
Biomed Ltd in the UK includes a metering mechanism
that is described in EP0539649B. In that device, a me-
tering member is rotatably mounted beneath, and in close
abutment with, an opening at the base of a reservoir con-
taining a bulk quantity of powdered medicament. The me-
tering member is formed with a series of depressions that
serve as volumetric metering cups. When a cup is in reg-
istration with the opening in the reservoir (the filling po-
sition), the cup fills with medicament (a unit dose). Rota-
tion of the metering member displaces the cup from that
position to a position from where the unit dose can be
inhaled (the dispensing position), at the same time bring-
ing the next cup to the filling position. Thus, by indexed
rotation of the metering member, the metering cups are
successively moved to the filling position, and thereafter
to the dispensing position.
[0005] WO01/39823 describes another DPI that func-
tions in a similar manner, save that in this device there
are two reservoirs containing different medicaments that
are to be administered together. Each reservoir is asso-
ciated with a rotating metering member.
[0006] WO2011/007181 describes an actuation mech-
anism for such a DPI, in which the two metering members
are coupled to a common drive wheel that is acted upon
by a reciprocating actuator. The actuator is in turn driven
by a push-button that is depressed by the user. Each
depression of the push-button causes the drive wheel to
be rotated, and metering cups on the two metering mem-
bers to be displaced from their filling positions to their
dispensing positions.
[0007] DPI devices of the type described above have

proven to be very successful. However, it has now sur-
prisingly been found that further improvements in per-
formance, and in particular improvements in the accuracy
of the volumetric dosing of the medicament(s) and hence
improvements in the uniformity of the dose administered
to the user, can be brought about by measures intended
to prevent reverse rotation of the metering member(s).
[0008] Thus, according to the invention, defined in
claim 1, there is provided a medicament delivery device
comprising first and second metering members mounted
for rotation adjacent to two reservoirs containing bulk
quantities of medicament, the metering members being
adapted when at a filing position to volumetrically meter
desired doses of medicament from the reservoirs and by
rotation of the metering members in a first sense to trans-
fer said doses to a dispensing position at which the doses
can be dispensed from the device, a drive wheel to which
the metering members are operably linked being provid-
ed with formations effective to prevent rotation of the me-
tering members from the filling position in the sense op-
posite to the first sense, the formations effective to pre-
vent rotation of the metering members from the filling
position in the sense opposite to the first sense consti-
tuting a ratchet-type mechanism, the drive wheel to which
the metering members are operably linked on the one
hand and an adjacent surface of the device on the other
hand being provided with ratchet and pawl formations,
wherein the the drive wheel to which the metering mem-
bers are operably linked is provided with a plurality of
pawls that engage, when the metering members are in
the filling position, with corresponding ratchet formations
to prevent reverse rotation of the metering members.
[0009] The medicament delivery device according to
the invention is advantageous primarily in that because
rotation of the metering members in the reverse sense
is prevented, small displacements of the metering mem-
bers from the filling position, which might otherwise be
caused by forces acting on the metering members as a
result of operation of the device (e.g. the return of an
actuator to its rest position), are eliminated. This may
improve the precision of the volumetric dosing of medi-
cament from the reservoirs and so improve the uniformity
of the dose received by the user of the device.
[0010] The medicament delivery device may be an in-
haler, and in particular may be a DPI. However, the in-
vention may find utility in other forms of medicament de-
livery device, e.g. nasal spray devices and the like.
[0011] The device may be used to dispense unit doses
of two or more medicaments from the separate reservoirs
within the device, those unit doses then being adminis-
tered to the patient simultaneously.
[0012] In the device according to the invention, oper-
ation of the device is brought about by means of a push-
button or the like, which acts upon an actuator that un-
dergoes a reciprocating motion. By "reciprocating mo-
tion" is meant displacement in one direction along a path
and then return in the opposite direction along the same
path. The path may be linear or have some other suitable
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form, e.g. the path may be arcuate or radiussed.
[0013] The actuator acts upon the drive wheel that is
operably linked to the metering members. The device
contains two reservoirs of medicament containing differ-
ent medicaments that are to be administered together.
Each reservoir is associated with a separate metering
member, and the metering members are coupled to the
drive wheel such that rotation of the drive wheel causes
rotation of the metering members.
[0014] The device contains two reservoirs of medica-
ment, with first and second metering members, and the
drive wheel is mounted between the first and second me-
tering members for rotation about a common axis. The
first and second metering members may be coupled to
the wheel in the manner described in WO2011/007181,
i.e. by being provided with sockets that receive the re-
spective ends of a compression spring, the sockets hav-
ing extensions that project into an axial bushing of the
wheel, which bushing in turn is provided on its internal
surface with formations that engage the extensions to
cause the metering members to rotate when the wheel
is rotated.
[0015] Rotation of the wheel is brought about by en-
gagement of the actuator with suitable formations pro-
vided on the wheel, which take the form of a plurality of
lugs that are equiangularly spaced around the wheel. In
such an arrangement, the tip of the actuator may lie, in
its rest position, adjacent to one such lug, so that down-
ward movement of the actuator drives the lug down-
wards, and causes the wheel to rotate. Typically, there
will be six or eight such lugs, in which case the length of
the stroke of the actuator is chosen such that it causes
the wheel to rotate through 60° or 45° respectively. The
actuator then returns to its rest position, at which point it
bears against the next lug on the wheel. The leading sur-
face of the lug may be ramped in order to facilitate return
of the actuator to its rest position, the tip of the actuator
riding over the following lug on its return stroke.
[0016] The drive wheel is provided with a plurality of
pawls at its periphery. The number of pawls is most com-
monly two or four, particularly two. The plurality of pawls
are equiangularly spaced. The pawls are preferably re-
silient and extend slightly from the circumference of the
wheel. A number of ratchet formations are formed in a
surface of the device adjacent to the periphery of the
wheel. Usually, the ratchet formations correspond in
number to the number of indexed movements of the me-
tering member that are required to cause one full rotation.
So, for instance, if the metering member is formed with
eight metering cups having an angular separation of 45°
and hence eight actuations of the device are required to
cause one full rotation of the metering member, there will
be eight ratchet formations. The arrangement is such that
whenever the metering member is rotated such that a
metering cup occupies a filling position, the pawls engage
with a corresponding number of ratchet formations to pre-
vent reverse rotation of the metering member.
[0017] As the drive wheel is rotated, the resilience of

the pawls allows them to deflect inwardly and so permit
rotation. When the wheel has been rotated sufficiently
that the next metering cup comes into registration with
the opening at the base of its associated reservoir (the
filling position), the pawls engage with ratchet formations.
[0018] The drive wheel rotates within a generally cir-
cular recess formed in a support component that holds
the metering member. The ratchet formations are formed
in the wall of the circular recess, which is spaced from
the edge of the wheel sufficiently to permit rotation in the
first sense but is sufficiently close to the wheel to permit
engagement of the pawl(s) with the ratchet formations
whenever a metering cup is moved into the filling position.
[0019] The medicament delivery device is preferably
an inhaler, and more preferably a DPI, such as the com-
bination therapy DPI described in WO01/39823.
[0020] A variety of medicaments may be administered
using the inhaler of the invention.
[0021] Such medicaments are generally suitable for
the treatment of asthma, COPD and respiratory infec-
tions. Such medicaments include, but are not limited to
β2- agonists, eg fenoterol, formoterol, pirbuterol, reprot-
erol, rimiterol, salbutamol, salmeterol and terbutaline;
non-selective beta-stimulants such as isoprenaline; xan-
thine bronchodilators, eg theophylline, aminophylline
and choline theophyllinate; anticholinergics, eg ipratro-
pium bromide, oxitropium and tiotropium; mast cell sta-
bilisers, eg sodium cromoglycate and ketotifen; bronchial
anti- inflammatory agents, eg nedocromil sodium; and
steroids, eg beclomethasone, fluticasone, budesonide,
flunisolide, triamcinolone, mometasone and ciclesonide;
and/or salts or derivatives thereof.
[0022] Specific combinations of medicaments which
may be mentioned include combinations of steroids and
β2-agonists. Examples of such combinations are beclom-
ethasone dipropionate and formoterol; beclomethasone
dipropionate and salmeterol; fluticasone and formoterol;
fluticasone and salmeterol; budesonide and formoterol;
budesonide and salmeterol; flunisolide and formoterol;
flunisolide and salmeterol; ciclesonide and salmeterol;
ciclesonide and formoterol; mometasone and salmeterol;
and mometasone and formoterol.
[0023] Further medicaments which may be mentioned
include systemically active materials, such as proteina-
ceous compounds and/or macromolecules, for example
hormones and mediators, such as insulin, human growth
hormone, leuprolide and alpha interferon, growth factors,
anticoagulants, immunomodulators, cytokines and nu-
cleic acids.
[0024] One embodiment of the invention will now be
described in greater detail, by way of illustration only,
with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a dry powder inhaler
device according to the invention;

Figure 2 is a simplified sectional view of the metering
mechanism of the dry powder inhaler of the present
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invention;

Figure 3 is a perspective view of a metering member
forming part of the dry powder inhaler of the inven-
tion;

Figure 4 is a perspective view of a wheel that engag-
es a pair of metering members of the form shown in
Figure 3 in the dry powder inhaler of the invention;

Figure 5 shows the wheel of Figure 4 engaged with
the metering member of Figure 3;

Figure 6 shows the assembly of wheel and metering
member of Figure 5 located within a support member
that incorporates a medicament reservoir;

Figure 7 is a side elevation of an actuator that, in
use, acts upon the wheel of Figure 4; and

Figure 8 is a side view of the wheel of Figure 4, show-
ing the manner in which the wheel is engaged by the
actuator of Figure 7.

[0025] Referring first to Figure 1, a dry powder inhaler
is generally designated 1 and comprises a body 2 with
an integral mouthpiece that is covered by a removable
cap 3. The upper (as viewed in Figure 1) part of the inhaler
1 comprises a depressible push-button 4.
[0026] The inhaler 1 is for the simultaneous adminis-
tration of unit doses of two different powdered medica-
ments, and includes a metering mechanism that is broad-
ly as described in EP1233805B and is shown in some-
what simplified form in Figure 2.
[0027] Referring to Figure 2, the inhaler 1 includes first
and second reservoirs 22, 22a that contain bulk quanti-
ties of the two medicaments 21, 21a. The reservoirs 22,
22a are arranged side by side and, in normal use of the
inhaler 1, substantially vertically. The upper ends of the
reservoirs 22, 22a are closed by caps 23,23a.
[0028] The reservoir 22 has an opening 24 in its base,
from which powdered medicament 21 is discharged from
the reservoir 22 under the influence of gravity. A frusto-
conical metering member 25 is positioned beneath the
reservoir 22, such that the surface of the metering mem-
ber 25 closely abuts the underside of the reservoir 22 so
as to close off the opening 24. The reservoir 22 is formed
integrally with a frustoconical recess 26 within which the
metering member 25 is received. The metering member
25 has a number of depressions 27 formed in its surface.
Two such depressions 27 are evident in Figure 2. The
depressions 27 serve as metering cups by which a dose
of medicament 21 is volumetrically dispensed from the
reservoir 22. When a depression 27 is in registration with
the opening 24, the depression 27 fills with a dose of
powdered medicament 21. Rotation of the metering
member 25 then transports that dose to a position from
which it can be inhaled by the patient, and at the same

time brings another depression 27 into registration with
the opening 24.
[0029] The other reservoir 22a and associated com-
ponents are identical in all material respects to those de-
scribed in the preceding paragraph, save that they are
disposed in an arrangement that is the mirror image of
that depicted for the first reservoir 22. Components as-
sociated with the second reservoir 22a that correspond
to components 24, 25, 26, 27 associated with the first
reservoir 22 are denoted 24a, 25a, 26a, 27a.
[0030] The two metering members 25, 25a are each
coupled to a wheel 90 (as described below), and are ca-
pable of rotating about a common axis, indicated in Figure
2 by the broken line X-X.
[0031] A compression spring 28 is mounted between
the metering members 25, 25a, and urges the metering
members 25, 25a outwards, into abutment with the re-
spective supports 26, 26a.
[0032] The general manner of operation of the inhaler
1 is that depressions 27, 27a that are in registration with
the openings 24, 24a are charged with doses of the re-
spective medicaments 21, 21a. When it is desired to ad-
minister these doses, the patient causes the metering
members 25, 25a to rotate such that the doses are trans-
ported to a position from which they can be inhaled. At
the same time, empty depressions 27, 27a are brought
into registration with the openings 24,24a. Rotation of
the metering members 25, 25a is brought about by a
ratchet-type mechanism operated by depression of the
push button 4, as described below.
[0033] The metering member 25 of the inhaler 1 is
shown in detail in Figure 3. As can be seen, the metering
member 25 has a generally frustoconical form. The con-
ical part of the outer surface of the metering member 25
is formed with a plurality of depressions (metering cups)
27, that are spaced equiangularly around the metering
member 25. In the illustrated embodiment, the metering
member 25 has eight such depressions 27.
[0034] The underside of the metering member 25 is
hollow and is formed with a circular socket 51, from which
a pair of diametrically opposed extensions 52 project.
The internal diameter of the socket 51 is such that it close-
ly receives the compression spring 28, as described in
more detail below. The extensions 52 project beyond the
frustoconical part of the metering member 25 and are of
arcuate cross-section, being in effect extensions of the
circular wall of the socket 51. Each projection 52 has a
width that corresponds to a little less than 90° of the cir-
cumference of the socket 51. The tips of the projections
52 are tapered.
[0035] Figure 4 shows a wheel 90 that couples the op-
eration of an actuator (shown in Figure 7 and described
more fully below) to the metering members 25, 25a. The
wheel 90 comprises a disc 91 with a central cylindrical
bushing 92. One face of the disc 91 is formed with a
plurality of lugs 93. Each lug 93 has a flat top and a
ramped part that extends in the direction of rotation of
the wheel 90 (as described below). In the illustrated em-
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bodiment, there are eight lugs 93.
[0036] As can be seen in Figure 4, the wheel 90 is
formed with a pair of pawls 95 that extend a short distance
outwardly of the circumference of the remainder of the
wheel 90. The wheel 90 is formed by injection moulding
in plastics material, with the result that the pawls 95 are
resiliently deformable from their rest position (depicted
in Figure 4) towards the centre of the wheel 90. To permit
flexing movement of the pawls 95, the areas of the disc
91 adjacent to the pawls 95 are cut away with shapes
broadly corresponding to that of the pawls 95.
[0037] Figure 5 shows the metering member 25 of Fig-
ure 3 engaged with the wheel 90. As can be seen in both
Figures 4 and 5, the internal surface of the bushing 92
is formed with four splines 94a-d that extend along the
full length of the bushing 92, generally parallel to the lon-
gitudinal axis of the bushing. The splines 94a-d have a
dog-leg or cranked configuration. The effect of this is that,
at the end of the bushing 92 that is shown in Figures 4
and 5, the ends of the splines 94a, 94b are separated by
an angle of less than 90° and the same is true of the ends
of the splines 94c, 94d. The angle between the pairs of
splines 94b, 94c and between the splines 94d, 94a, on
the other hand, is slightly greater than 90°. At the other
end of the bushing 92, it is the pairs of splines 94b, 94c
and 94a, 94d that are separated by less than 90°.
[0038] The extensions 52 of the metering member 25
are received between the pairs of splines 94 that have a
separation of greater than 90° (the width of the extensions
52 is too great for them to be received between the other
pairs of splines 94). The tapered tips of the extensions
52, however, are received between the less widely
spaced parts of the splines 94 at the other end of the
bushing 92. In a similar manner, a second metering mem-
ber 25a can be engaged with the wheel 90 from the other
side, with the extensions 52 of that metering member 25a
being received in the spaces between splines 94 that are
not occupied by the extensions of the first metering mem-
ber 25.
[0039] As illustrated in Figure 2, and shown in part but
in greater detail in Figure 6, the assembly of metering
members 25, 25a and wheel 90 is accommodated be-
tween a pair of complementary support members
100,100a, each of which incorporates the respective res-
ervoir 22, 22a and the respective frustoconical recesses
26, 26a. The metering members 25, 25a are closely re-
ceived within the frustoconical recesses 26, 26a, the me-
tering members 25, 25a being urged into close abutment
with those recesses by the compression spring 28.
[0040] The ends of the compression spring 28 are re-
ceived within the circular sockets 51, 51a of the two me-
tering members 25, 25a. Those two sockets 51,51a, to-
gether with the extensions 52, 52a, form a substantially
complete enclosure for the spring 28, permitting little or
no lateral movement of the spring 28. The metering mem-
bers 25, 25a are effectively coupled to the wheel 90, so
that rotation of the wheel 90 causes rotation of both me-
tering members 25, 25a in unison. Nonetheless, because

the metering members 25, 25a are not fixed to the wheel
90, movement of the metering members 25, 25a along
their axis of rotation is restrained only by the frustoconical
recesses 26, 26a in the support members 100,100a with-
in which the metering members 25, 25a are received.
The metering members 25, 25a are therefore pressed
into close engagement with those recesses 26, 26a by
the action of the compression spring 28.
[0041] As can be seen in Figure 6, the wheel 90 fits
closely within the mouth of the recess 26 in the support
member 100. The periphery of the mouth of the recess
is formed with eight ratchet formations 102, spaced equi-
angularly. The pawls 95 engage with a diametrically-op-
posed pair of such ratchet formations 102. The effect of
this is that the wheel 90 is able to rotate in one sense
only, namely clockwise (as viewed in Figure 6). Thus,
when the wheel 90 is rotated clockwise, the pawls 95 are
displaced from the positions they occupy in Figure 6 and
are deformed inwardly by the wall of the recess within
which the wheel 90 rotates. When the pawls 95 come
into registration with the next pair of ratchet formations
102, they engage with those ratchet formations 102.
When the pawls 95 are so engaged, rotation of the wheel
90 in the opposite sense (i.e. anti-clockwise in Figure 6)
is prevented.
[0042] The manner in which the wheel 90 is caused to
rotate will now be explained with reference to Figures 7
and 8. An actuator 70 is, in the assembled inhaler 1,
captivated between the two support members 100, 100a.
The actuator 70 has an upstand 72 that is received in a
channel 104 defined by corresponding juxtaposed sur-
faces of the support members 100, 100a. The actuator
70 is acted upon directly by the push-button 4, such that
the actuator 70 is capable of reciprocating motion, being
displaced downwardly when the push-button 4 is de-
pressed, and returning to its rest position when the push-
button 4 is released. A compression spring (not shown)
acts between the lower end of the channel 104 and the
actuator 70 to return the latter (and the push button 4) to
its rest position.
[0043] The lower end of the actuator 70 is formed with
a limb 74 that acts on one of the lugs 93 on the wheel
90. In Figure 8, it is the lug 93 at approximately the "three
o’clock" position on the wheel 90 that is engaged by the
limb 74 (shown in broken lines in Figure 8) on the down-
stroke of the actuator 70.
[0044] The limb 74 presses the lug 93 downwards,
causing the wheel 90 to rotate through 45° and displacing
the pawls 95 from the positions shown in Figure 6 to the
circumferentially next ratchet formation 102. The length
of the downstroke of the actuator 70 is sufficient to index
the wheel 90 through 45° in that manner, the actuator 70
then returning along its upstroke to its rest position. On
the upstroke, the limb 74 rides over the ramped part of
the next following lug 93 and comes to rest adjacent to
the flat top of that lug 93, so that repeated depression of
the push button 4, and hence of the actuator 70, would
index the wheel 90 through another 45°.
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[0045] As noted above, the effect of each actuation is
to rotate the wheel 90, and hence both metering members
25, 25a, through 45°. This displaces corresponding me-
tering depressions 27, 27a in the respective metering
members 25, 25a from a filling position, at which the me-
tering depressions 27, 27a are gravity fed with medica-
ment from the respective reservoirs 22, 22a, to a dis-
pensing position from which the doses of medicament
can be inhaled. At the same time, the next metering de-
pressions 27, 27a are brought into registration with the
reservoirs 22, 22a. Because reverse rotation of the wheel
90 (and hence of the metering members 25, 25a) is pre-
vented by engagement of the pawls 95 with the ratchet
formations 102, the metering members 25, 25a are held
at the filling position. Any tendency for the metering de-
pressions 27, 27a to be slightly displaced from that po-
sition, for instance due to frictional or other forces during
the upstroke of the actuator 70 as it returns to its rest
position, is thereby eliminated. This improves the uni-
formity of the doses of the two medicaments 21, 21a dis-
pensed from the inhaler 1 during repeated use.

Claims

1. A medicament delivery device (1) comprising:

two reservoirs (22, 22a) containing bulk quanti-
ties of different medicaments (21, 21a) that are
to be administered together,
first and second metering members (25, 25a)
mounted for rotation adjacent to the reservoirs
(22, 22a), wherein each reservoir is associated
with a separate metering member, the metering
members being adapted when at a filling posi-
tion to volumetrically meter desired doses of
medicament from the reservoirs and by rotation
of the metering members in a first sense to trans-
fer said doses to a dispensing position at which
the doses can be dispensed from the device,
and
a drive wheel (90) mounted between the first
(25) and second (25a) metering members for
rotation about a common axis (X-X) such that
rotation of the drive wheel causes rotation of the
metering members, wherein the drive wheel ro-
tates within a generally circular recess (26)
formed in a support component (100, 100a) that
holds the metering members;

wherein operation of the device is brought about by
means of a push-button or the like, which acts upon
an actuator that undergoes a reciprocating motion
and which actuator acts upon the drive wheel;
wherein rotation of the wheel (90) is brought about
by engagement of the actuator (70) with a plurality
of lugs (93) that are equiangularly spaced around
the wheel (90);

the drive wheel (90) being provided with formations
effective to prevent rotation of the metering members
from the filling position in the sense opposite to the
first sense, these formations constituting a ratchet-
type mechanism;
characterized in that the drive wheel (90) is provid-
ed with a plurality of equiangularly spaced pawls (95)
at its periphery that engage, when the metering
members (25, 25a) are in the filling position, with
corresponding ratchet formations (102) formed in the
wall of the circular recess (26) adjacent to the pe-
riphery of the wheel and spaced sufficiently from the
edge of the wheel to permit rotation in the first sense
but sufficiently close to the wheel to permit engage-
ment of the pawls (95) with the ratchet formations
(102) whenever a metering cup (27) is moved into
the filling position thereby to prevent reverse rotation
of the metering members.

2. A medicament delivery device according to Claim 1,
which is an inhaler.

3. A medicament delivery device according to Claim 2,
which is a dry powder inhaler.

4. A medicament delivery device according to any one
of Claims 1 to 3, which is to dispense unit doses of
two or more medicaments from separate reservoirs
within the device, those unit doses then being ad-
ministered to the patient simultaneously.

5. A medicament delivery device according to any one
of Claims 1 to 4, wherein the wheel is provided with
two pawls (95).

6. A medicament delivery device according to any one
of Claims 1 to 5, wherein the pawls (95) are resilient
and extend a short distance outwardly from the cir-
cumference of the wheel (90).

7. A medicament delivery device as claimed in any pre-
ceding claim, which is charged with one or more
medicaments selected from β2-agonists, eg fenote-
rol, formoterol, pirbuterol, reproterol, rimiterol, salb-
utamol, salmeterol and terbutaline; non-selective be-
ta-stimulants such as isoprenaline; xanthine bron-
chodilators, eg theophylline, aminophylline and
choline theophyllinate; anticholinergics, eg ipratro-
pium bromide, oxitropium and tiotropium; mast cell
stabilisers, eg sodium cromoglycate and ketotifen;
bronchial anti-inflammatory agents, eg nedocromil
sodium; and steroids, eg beclomethasone, flutica-
sone, budesonide, flunisolide, triamcinolone,
mometasone and ciclesonide; and/or salts or deriv-
atives thereof.

8. A medicament delivery device as claimed in any pre-
ceding claim, which is charged with a combination
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of medicaments selected from beclomethasone di-
propionate and formoterol; beclomethasone dipro-
pionate and salmeterol; fluticasone and formoterol;
fluticasone and salmeterol; budesonide and formot-
erol; budesonide and salmeterol; flunisolide and for-
moterol; flunisolide and salmeterol; ciclesonide and
salmeterol; ciclesonide and formoterol; mometa-
sone and salmeterol; and mometasone and formot-
erol.

Patentansprüche

1. Medikamenten-Verabreichungsvorrichtung (1), um-
fassend:

zwei Reservoirs (22, 22a), die Bulk-Mengen ver-
schiedener Medikamente (21, 21a) enthalten,
die zusammen zu verabreichen sind,
ein erstes und ein zweites Dosierelement (25,
25a), die zur Drehung den Reservoirs (22, 22a)
benachbart montiert sind, wobei jedes Reser-
voir einem getrennten Dosierelement zugeord-
net ist, wobei die Dosierelemente geeignet sind,
wenn sie in einer Füllposition sind, gewünschte
Medikamentdosen aus den Reservoirs volume-
trisch zu dosieren und diese Dosen durch Dre-
hung der Dosierelemente in einer ersten Rich-
tung zu einer Verabreichungsposition zu trans-
ferieren, in der die Dosen aus der Vorrichtung
verabreicht werden können, und
ein Treibrad (90), das zwischen dem ersten (25)
und dem zweiten (25a) Dosierelement zur Dre-
hung um eine gemeinsame Achse (X - X) mon-
tiert ist, so dass durch eine Drehung des Treib-
rads eine Drehung der Dosierelemente veran-
lasst wird, wobei sich das Treibrad in einer all-
gemein kreisförmigen Aussparung (26) dreht,
die in einer Stützkomponente (100, 100a) aus-
gebildet ist, die die Dosierelemente hält,
wobei eine Betätigung der Vorrichtung mittels
einer Taste o. ä. bewirkt wird, die auf einen Ak-
tuator wirkt, der hin- und hergeht und auf das
Treibrad wirkt,
wobei eine Drehung des Rads (90) durch Eingriff
des Aktuators (70) in eine Vielzahl von Nasen
(93) bewirkt wird, die gleichwinklig um das Rad
(90) herum beabstandet sind,
wobei das Treibrad (90) mit Ausbildungen ver-
sehen ist, die wirksam sind, um eine Drehung
der Dosierelemente aus der Füllposition in einer
der ersten Richtung entgegengesetzten Rich-
tung zu verhindern, wobei diese Ausbildungen
einen ratschenartigen Mechanismus darstellen,
dadurch gekennzeichnet, dass das Treibrad
(90) an seinem Umfang mit einer Vielzahl von
gleichwinklig beabstandeten Klinken (95) verse-
hen ist, die, wenn die Dosierelemente (25, 25a)

in der Füllposition sind, die entsprechenden Rat-
schenausbildungen (102) in Eingriff nehmen,
die in der Wand der kreisförmigen Aussparung
(26) dem Umfang des Rads benachbart und so
ausreichend vom Rand des Rads beabstandet
ausgebildet sind, dass sie eine Drehung in der
ersten Richtung gestatten, jedoch so ausrei-
chend nahe dem Rad, dass sie immer dann ein
Eingreifen der Klinken (95) in die Ratschenaus-
bildungen (102) gestatten, wenn ein Dosierbe-
cher (27) in die Füllposition bewegt wird, so dass
dadurch ein Rückwärtsdrehen der Dosierele-
mente verhindert wird.

2. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 1, bei der es sich um einen Inhalator han-
delt.

3. Medikamenten-Verabreichungsvorrichtung nach
Anspruch 2, bei der es sich um einen Trockenpul-
verinhalator handelt.

4. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 3, wobei sie dazu ausgelegt
ist, Dosiseinheiten von zwei oder mehr Medikamen-
ten aus getrennten Reservoirs in der Vorrichtung zu
verabreichen, wobei diese Dosiseinheiten dann
gleichzeitig an den Patienten verabreicht werden.

5. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 4, wobei das Rad mit zwei
Klinken (95) versehen ist.

6. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der Ansprüche 1 bis 5, wobei die Klinken (95)
federnd sind und sich vom Umfang des Rads (90)
eine kurze Strecke nach außen erstrecken.

7. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, die mit einem
oder mehreren Medikamenten geladen ist, die aus
Folgenden ausgewählt sind: β2-Agonisten, z. B. Fe-
noterol, Formoterol, Pirbuterol, Reproterol, Rimit-
erol, Salbutamol, Salmeterol und Terbutalin, nichts-
elektive beta-Stimulanzien wie Isoprenalin, Xanthin-
Bronchodilatatoren, z. B. Theophyllin, Aminophyllin
und Cholintheophyllinat, Anticholinergika, z. B. Ipra-
tropiumbromid, Oxitropium und Tiotropium, Mastzel-
lenstabilisatoren, z. B. Natrium-Cromoglycat und
Ketotifen, bronchiale Entzündungshemmer, z. B.
Nedocromil-Natrium, und Steroide, z. B. Beclome-
thason, Fluticason, Budesonid, Flunisolid, Triamci-
nolon, Mometason und Ciclesonid und/oder Salze
oder Derivate davon.

8. Medikamenten-Verabreichungsvorrichtung nach ei-
nem der vorhergehenden Ansprüche, die mit einer
Kombination von Medikamenten geladen ist, die aus
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Folgenden ausgewählt sind: Beclomethasondipro-
pionat und Formoterol, Beclomethasondipropionat
und Salmeterol, Fluticason und Formoterol, Flutica-
son und Salmeterol, Budesonid und Formoterol, Bu-
desonid und Salmeterol, Flunisolid und Formoterol,
Flunisolid und Salmeterol, Ciclesonid und Salmete-
rol, Ciclesonid und Formoterol, Mometason und Sal-
meterol und Mometason und Formoterol.

Revendications

1. Dispositif d’administration de médicament (1)
comprenant :

deux réservoirs (22, 22a) contenant des quan-
tités en vrac de différents médicaments (21,
21a) destinés à être administrés conjointement,
des premier et second éléments de mesure (25,
25a) installés en vue de leur rotation en position
adjacente aux réservoirs (22, 22a), chaque ré-
servoir étant associé à un élément de mesure
distinct, les éléments de mesure étant conçus
pour mesurer en termes de volume, lorsqu’ils
se trouvent au niveau d’une position de remplis-
sage, des doses souhaitées de médicament à
partir des réservoirs et, par rotation des élé-
ments de mesure dans un premier sens, trans-
férer lesdites doses à une position de distribu-
tion au niveau de laquelle les doses peuvent être
distribuées à partir du dispositif, et
une roue d’entraînement (90) installée entre les
premier (25) et second (25a) éléments de me-
sure en vue d’une rotation autour d’un axe com-
mun (X-X), de telle sorte que la rotation de la
roue d’entraînement provoque la rotation des
éléments de mesure, la roue d’entraînement
tournant à l’intérieur d’une cavité globalement
circulaire (26) formée dans un composant de
support (100, 100a) qui maintient les éléments
de mesure ;
le dispositif étant mis en fonctionnement au
moyen d’un bouton poussoir ou similaire, qui
agit sur un actionneur auquel est imprimé un
mouvement alternatif et ledit actionneur agis-
sant sur la roue d’entraînement ;
la roue (90) étant mise en rotation par la coopé-
ration de l’actionneur (70) avec une pluralité de
protubérances (93) qui sont espacées de façon
équiangulaire autour de la roue (90) ;
la roue d’entraînement (90) étant dotée de for-
mations servant à empêcher la rotation des élé-
ments de mesure depuis la position de remplis-
sage dans le sens opposé au premier sens, ces
formations constituant un mécanisme à rochet ;
caractérisé en ce que la roue d’entraînement
(90) est dotée d’une pluralité de cliquets (95)
espacés de manière équiangulaire au niveau de

sa périphérie qui coopèrent, lorsque les élé-
ments de mesure (25, 25a) se trouvent dans la
position de remplissage, avec des formations
de rochet (102) correspondantes formées dans
la paroi de la cavité circulaire (26) en position
adjacente à la périphérie de la roue et suffisam-
ment espacées du bord de la roue pour permet-
tre la rotation dans le premier sens, mais suffi-
samment proches de la roue pour permettre la
coopération des cliquets (95) et des formations
de rochet (102) chaque fois qu’un godet de me-
sure (27) est amené à la position de remplissage
de façon à empêcher ainsi la rotation en sens
inverse des éléments de mesure.

2. Dispositif d’administration de médicament selon la
revendication 1, qui est un inhalateur.

3. Dispositif d’administration de médicament selon la
revendication 2, qui est un inhalateur à poudre sè-
che.

4. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 3, qui sert
à distribuer des doses unitaires d’au moins deux mé-
dicaments à partir de réservoirs séparés à l’intérieur
du dispositif, ces doses unitaires étant ensuite ad-
ministrées au patient de façon simultanée.

5. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 4, dans le-
quel la roue est dotée de deux cliquets (95).

6. Dispositif d’administration de médicament selon
l’une quelconque des revendications 1 à 5, dans le-
quel les cliquets (95) sont élastiques et s’étendent
sur une courte distance vers l’extérieur à partir de la
circonférence de la roue (90).

7. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel sont chargés un ou plusieurs médica-
ments sélectionnés parmi les agonistes β2, par ex.
le fénotérol, le formotérol, le pirbutérol, le reprotérol,
le rimitérol, le salbutamol, le salmétérol et la
terbutaline ; les bêta-stimulants non sélectifs tels
que l’isoprénaline ; les bronchodilatateurs de type
xanthine, par ex. la théophylline, l’aminophylline et
le théophyllinate de choline ; les anticholinergiques,
par ex. le bromure d’ipratropium, l’oxitropium et le
tiotropium ; les stabilisateurs de membrane, par ex.
le cromoglycate de sodium et le kétotifène ; les
agents anti-inflammatoires bronchiques, par ex. le
nédocromil sodique ; et les stéroïdes, par ex. la bé-
clométhasone, la fluticasone, le budésonide, le flu-
nisolide, la triamcinolone, la mométasone et le
ciclésonide ; et/ou les sels ou dérivés de ceux-ci.
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8. Dispositif d’administration de médicament selon
l’une quelconque des revendications précédentes,
dans lequel est chargée une combinaison de médi-
caments sélectionnée parmi le dipropionate de bé-
clométhasone et le formotérol ; le dipropionate de
béclométhasone et le salmétérol ; la fluticasone et
le formotérol ; la fluticasone et le salmétérol ; le bu-
désonide et le formotérol ; le budésonide et le
salmétérol ; le flunisolide et le formotérol ; le fluniso-
lide et le salmétérol ; le ciclésonide et le salmétérol ;
le ciclésonide et le formotérol ; la mométasone et le
salmétérol ; et la mométasone et le formotérol.
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