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Description

Field of the Present Patent Application

[0001] The present application relates to medical de-
vices for delivering one or more drug using inhaler de-
vices. Especially, the present application relates to med-
ical devices and methods of delivering at least two drug
agents from separate reservoirs using inhaler devices
having only a single activation mechanism, button or trig-
ger and a single dispense interface (i.e. a mouthpiece).
A delivery procedure initiated by the user causes a non-
user settable dose (i.e., a fixed dose) of a second drug
agent along with a set dose of a first drug agent to be
delivered to the patient. The drug agents may be avail-
able in two or more reservoirs, containers, or packages,
each containing independent (single drug compound) or
pre-mixed (co-formulated multiple drug compounds)
drug agents.
[0002] Document US 2004/227011 A1 discloses a dis-
posable spray nozzle using a simple operation procedure
to prevent contaminations or residual dose from incom-
plete cleaning of the spray nozzle after use. A user only
needs to insert the spray nozzle containing a liquid dose
directly into a guide duct at the centre of an accommo-
dating base of a dose container and allow the guide duct
to pierce through a sealing section of a second opening
section of the spray nozzle, and the unsealing section at
the top of the guide duct to pierce through a sealing sec-
tion of a first opening section of the spray nozzle. After
a fixing section is fixed onto the outer periphery of the
guide duct the liquid dose contained in the dose accom-
modating space is released and the medical compressor
nebulizer is started.
[0003] From document US 2003/015191 A1 a delivery
device of an agent to the mouth, nose or other bodily site
of a user is known, wherein a container and holding mem-
ber of the known device are sized and shaped such that
when the container is inserted into an opening of the hold-
ing member, the container is automatically positioned in
line with an aerosol canister and a piercing member or
other mechanism. The aerosol canister houses a propel-
lant, wherein the container contains an agent.

Background

[0004] Certain diseases or require treatment of many
patients with a same or similar dose of medicament. The
medicaments or drug compounds need to be delivered
in a fast, secure and cost effective way. This invention is
of particular benefit where the therapy requires oral ap-
plication of a medicament.
[0005] This invention is beneficial where one or more
drugs need to be delivered for inhalation, especially when
a sterile medicament shall be given to one or more pa-
tients with a single inhaler device.
[0006] Certain disease states require treatment using
one or more different medicaments. Some drug com-

pounds need to be delivered in a specific relationship
with each other in order to deliver the optimum therapeu-
tic dose. This invention is of particular benefit where com-
bination therapy is desirable, but not possible in a single
formulation for reasons such as, but not limited to, sta-
bility, compromised therapeutic performance, and/or tox-
icology.
[0007] For example, in some cases it might be bene-
ficial to treat a person suffering from diabetes with a com-
bination of a long acting insulin along with a glucagon-
like peptide-1 (GLP-1). This GLP-1 is derived from the
transcription product of the proglucagon gene. GLP-1 is
found in the body and is secreted by the intestinal L cell
as a gut hormone. GLP-1 possesses several physiolog-
ical properties that make it (and its analogs) a subject of
intensive investigation as a potential treatment of diabe-
tes mellitus. Alternatively, other combination of drugs
such as those to treat asthma, e.g., LABA (Long acting
beta agonists) and Cortico-steroids could be used in this
invention.
[0008] The term "drug" or "medicament", as used here-
in, means a pharmaceutical formulation containing at
least one pharmaceutically active compound, for exam-
ple for the treatment of obstructive airway or lung diseas-
es such as asthma or chronic obstructive pulmonary dis-
ease (COPD), allergies, diabetes mellitus.
[0009] The active pharmaceutical compound is prefer-
ably selected from the group consisting of active phar-
maceutical compounds suitable for inhalation, preferably
antiallergenic, antihistamine, anti-inflammatory, antitus-
sive agents, bronchodilators, anticholinergic drugs, and
combinations thereof.
[0010] The active pharmaceutical compound may for
example be chosen from:

• an insulin such as human insulin, e.g. a recombinant
human insulin, or a human insulin analogue or de-
rivative, a glucagon-like peptide (GLP-1) or an ana-
logue or derivative thereof, or exendin-3 or exendin-
4 or an analogue or derivative of exendin-3 or exen-
din-4;

• an adrenergic agent such as a short acting β2-ago-
nists (e.g. Salbutamol, Albuterol, Levosalbutamol,
Fenoterol, Terbutaline, Pirbuterol, Procaterol, Bitol-
terol, Rimiterol, Carbuterol, Tulobuterol, Reproterol),
a long acting β2-agonist (LABA, e.g. Arformoterol,
Bambuterol, Clenbuterol, Formoterol, Salmeterol),
an ultra LABA (e.g. Indacaterol) or another adrener-
gic agent (e.g. Epinephrine, Hexoprenaline, Isopre-
naline (Isoproterenol), Orciprenaline (Metaprotere-
nol));

• a glucocorticoid (e.g. Beclometasone, Budesonide,
Ciclesonide, Fluticasone, Mometasone, Flunisolide,
Betamethasone, Triamcinolone);

• an anticholinergic agent or muscarinic antagonist
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(e.g. Ipratropium bromide, Oxitropium bromide, Tio-
tropium bromide);

• a mast cell stabilizer (e.g. Cromoglicate, Ne-
docromil);

• a xanthine derivative (e.g. Doxofylline, Enprofylline,
Theobromine, Theophylline, Aminophylline, Choline
theophyllinate);

• an eicosanoid inhibitor, such as a leukotriene antag-
onist (e.g. Montelukast, Pranlukast, Zafirlukast), a
lipoxygenase inhibitor (e.g. Zileuton) or a thrombox-
ane receptor antagonist (e.g. Ramatroban, Seratro-
dast);

• or a combination of any two, three or more of the
above-mentioned compound classes or compounds
(e.g. Budesonide/Formoterol, Fluticasone/Salme-
terol, Ipratropium bromide/Salbutamol, Mometa-
sone/Formoterol);

• or a pharmaceutically acceptable salt or solvate or
esters of any of the above named compounds.

[0011] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. a chloride, bromide, iodide, nitrate, carbon-
ate, sulfate, methylsulfate, phosphate, acetate, ben-
zoate, benzenesulfonate, fumarate, malonate, tartrate,
succinate, citrate, lactate, gluconate, glutamate, edetate,
mesylate, pamoate, pantothenate or a hydroxy-naph-
thoate salt. Basic salts are for example salts having a
cation selected from alkali or alkaline, e.g. Na+, or K+,
or Ca2+, or an ammonium ion N+(R1)(R2)(R3)(R4),
wherein R1 to R4 independently of each other mean:
hydrogen, an optionally substituted C1-C6-alkyl group,
an optionally substituted C2-C6-alkenyl group, an option-
ally substituted C6-C10-aryl group, or an optionally sub-
stituted C6-C10-heteroaryl group. Further examples of
pharmaceutically acceptable salts are described in
"Remington’s Pharmaceutical Sciences" 17. ed. Alfonso
R. Gennaro (Ed.), Mark Publishing Company, Easton,
Pa., U.S.A., 1985 and in Encyclopedia of Pharmaceutical
Technology. Pharmaceutically acceptable ester may for
example be acetates, propionates, phosphates, succi-
nates or etabonates.
[0012] Pharmaceutically acceptable solvates are for
example hydrates.
[0013] A number of potential problems can arise when
delivering two active medicaments or "agents" simulta-
neously. As just one example, the two active agents when
present in a single container may interact with each other
during the long-term, shelf life storage of the formulation.
Therefore, there are certain advantages to storing the
active components separately and then potentially com-
bine them at the point of delivery, e.g. injection, needle-
less injection, pumps, or inhalation. However, any poten-

tial process for combining the two or more agents needs
to be straightforward and convenient for the user to per-
form reliably, repeatedly, and safely.
[0014] One further concern is that the quantities and/or
proportions of each active agent making up the potential
combination dose or therapy may need to be varied for
each user or at different stages of their therapy. Again,
as just one example, one or more active agents may re-
quire a titration period to gradually introduce a patient to
a "maintenance" dose. A further example would be if one
active agent requires a non-adjustable fixed dose while
the other agent is varied in response to a patient’s symp-
toms or physical condition. This potential concern could
mean that pre-mixed formulations of multiple active
agents may not be suitable as these pre-mixed formula-
tions would have a fixed ratio of the active components,
which could not be varied by the healthcare professional
or user.
[0015] Additional concerns may arise where a multi-
drug compound therapy is required, because certain us-
ers may not be able to cope with having to use more than
one drug delivery system or make the necessary accu-
rate calculation of the required dose combination. This
is especially true for users with dexterity or computational
difficulties.
[0016] Accordingly, there exists a strong need to pro-
vide devices and methods for the delivery of two or more
medicaments in a single activation of an inhaler-type drug
delivery device, such a pressurized metered dose inhaler
that is simple and safe for the user to perform and that
also tends to reduce a patient’s anxiety towards taking
repeated doses of medicaments.

SUMMARY

[0017] The present application discloses a medicated
module attachable to an inhaler device, preferably one
containing a pressurized canister of multi-doses propel-
lant, for example a so-called pressurized metered dose
inhaler (pMDI) device. According to one aspect of the
invention the pressurized canister may contain multi-dos-
es of a primary or first medicament. The medicated mod-
ule of this invention provides a means by which the user
is able to receive doses of two medicaments from a single
activation of the primary device thus reducing their bur-
den on storage and complexity of operation. The medi-
cated module seeks to maintain the plume geometry pro-
file of the primary device by ensuring that the geometry
of the outlet orifice relative to the mouthpiece of the med-
icated module is the same as that of a standard pMDI.
Maintenance of such design geometry should help to en-
sure good comparability between medicament delivery
of the first medicament from the primary device when
used in isolation, as well as when it is combined with the
medicated module.
[0018] According to another aspect of the invention,
the medicated module of this invention provides a means
by which the user is able to receive a single dose of med-
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icament from a sterile container. The inhaler device may
have a pressurized canister containing propellant. The
medicated module may comprise a single dose of med-
icament. Each dose is separately contained in the med-
icated module and is sterile up until the point of admin-
istration. Hence, the medicament is provided by the mod-
ule rather than the inhaler device. By means of such a
medicated module several users may benefit from sterile
medication using the same inhaler device. For example,
an inhaler mouthpiece may comprise the medicated
module. Providing a new mouthpiece for each patient
can help care givers, e.g., in donating each patient a safe
and sterile oral medication. Along with the ease of use it
is understood that this solution is also cost efficient, while
maintaining high quality medical standards.
[0019] Prior to use, i.e., attachment to an inhaler, the
medicated module provides a means of containing a
medicament within a sealed drug cavity or reservoir. Po-
tential materials that might be used to form the drug cavity
that holds the second medicament might include (but are
not limited to); Acetal (polyoxymethylene, polyacetal or
polyformaldehyde), COC (Cyclo Olefin Copolymer),
COP (Cyclo Olefin Polymer) and PBT (Polybutylene
Terephthalate). Sealing of the reservoir in the medicated
module may be achieved through a combination of foil
seals (single or multi-layer), stopper bungs, septa or like
means known in the art.
[0020] On assembly to the primary or inhaler device,
the reservoir in the medicated module is automatically
engaged thus establishing the flow path to the outlet
spray orifice, i.e., mouthpiece, at the distal end of the
medicated module. Preferably, connections in the flow
path could be established using a compliant material,
such as rubber or TPE, to help ensure minimal or no
leakage occurs during dispense and thus delivered dose
performance is maintained. The act of engaging the fluid
path of the reservoir with that of the canister in the inhaler
automatically during assembly simplifies the users inter-
action with the device.
[0021] The system may also be configured to help en-
sure that the medicated module is only capable of being
used once by a user. This may be achieved through in-
tegration of a mechanical flap (or similar airflow restriction
means) that is only activated (closed off) following an
inhalation by a user through the device. The aim of any
such mechanism or feature would be to prevent/signifi-
cantly restrict subsequent further airflow through the
medicated module, thereby alerting a user to this situa-
tion. Alternatively and/or additionally our invention could
include features to;

1. Prevent re-attachment of a previously used med-
icated module to the primary drug delivery or inhaler
device.

2. Prevent removal of the replaceable mouthpiece
cap of the medicated module following use and re-
placement.

3. Physical blocking of the axial movement of the
canister in the primary or inhaler device.

4. Visual warnings (e.g. warning text/ indicia within
an indication window on the module) once dosing
has occurred.

[0022] In one embodiment of the invention the medi-
cated module for use with a drug inhaler includes a hous-
ing configured for removable attachment to the mouth-
piece of the inhaler, where the housing has a distal end
and a proximal end. There is at least one reservoir con-
tained within the housing having at least one dose of
medicament, where the reservoir has a first seal and a
second seal. A cannula or other type of flow path is
mounted in the proximal end of the housing such that
when the module is attached to the mouthpiece of the
inhaler, preferably by insertion into the mouthpiece, the
first seal is pierced by the cannula to establish fluid com-
munication with the output from the primary reservoir or
canister of the inhaler.
[0023] Alternatively, the flow path is reversibly closed
by a check valve acting as the first seal. A protrusion at
the proximal end of the housing of the module may be
configured to open the seal when the module is attached.
For example, the first seal may comprise a ball biased
by a spring in a sealing position. When the module is
attached the protrusion engages with the ball and moves
it against the biasing force thus opening a flow path. The
seal is in an open position. Upon removing the module
from the inhaler, the ball returns to its first position due
to the biasing force and the seal is closed again. Other
types of check valve or back-flow valve are also feasible.
As a further alternative, the first seal may comprises
shear pin protruding the proximal end of the housing of
the module. The shear pin may sealingly close the flow
path to the reservoir. When the module is attached to the
inhaler device the shear pin may engage with an inner
part of the inhaler and, due to its construction, may break
away and the first seal is open.
[0024] In a further embodiment, the medicated module
has a removable cap connected to the distal end. Pref-
erably the cap is operatively connected to the second
seal such that removal of the cap removes the second
seal from reservoir. The cap also maintains the interior
chamber of the medicated module sterile until immedi-
ately prior to use.
[0025] Although the reservoir of the medicated module
can be designed in a number of configurations and ori-
entations, two preferred configurations include one that
is inline with the axis of the mouthpiece (or axis of the
cannula) and other oriented at approximately 90 degrees
to the axis of the mouthpiece. This latter configuration is
a venturi design whereby the flow of the first medicament
or fluid from the primary reservoir or canister in the inhaler
causes the second medicament in the medicated module
reservoir to be drawn into the flowing stream of first med-
icament or fluid. In some instances it might be desirable
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to include a slider or other movable piece on the medi-
cated module such that the user can remove an internal
seal associated with the reservoir.
[0026] In a further embodiment the medicated module
may further comprise a reservoir activation mechanism,
wherein the reservoir activation mechanism is movable
from a first status when the medicated module is not in
an attached condition to a second status when the med-
icated module is in an attached condition. When the res-
ervoir activation mechanism is in the first status the res-
ervoir of the medicated module is not in fluid communi-
cation with a flow path of the inhaler device. When the
reservoir activation mechanism is in the second status
the reservoir of the medicated module is in fluid commu-
nication with a flow path of the inhaler device.
[0027] In a further embodiment the medicated module
may further comprise a reservoir activation mechanism,
wherein the reservoir activation mechanism is movable
relative to the housing from a first position when the med-
icated module is not in an attached condition to a second
position when the medicated module is in an attached
condition.
[0028] In a further embodiment the medicated module
may comprise a reservoir activation mechanism which
is configured for engaging and forming a sealed flow path
with a channel on the drug inhaler when in the attached
condition.
[0029] In a further embodiment the reservoir activation
mechanism may comprise a flow path, a biasing element,
and a gasket, wherein the flow path is configured to es-
tablish fluid communication between the reservoir of the
medicated module and a channel on the drug inhaler
when the medicated module is in attached condition.
[0030] In a further embodiment of the medicated mod-
ule may comprise a reservoir activation mechanism
wherein the flow path comprises a cannula, the biasing
element comprises a spring and when the medicated
module is in the attached condition the reservoir activa-
tion mechanism is in the second position against a force
exerted by the spring, the seal is pierced by the cannula,
and the gasket is compressed to form a seal with the
channel on the drug inhaler.
[0031] Another aspect of the invention relates to a sys-
tem of one or more of the previously described medicated
modules in combination with an inhaler comprising a pro-
pellant. According to an embodiment the inhaler may
comprise a pressurized meter dose inhaler (pMDI). In a
further embodiment the inhaler may comprise a propel-
lant and at least one medicament.
[0032] In yet another embodiment, the invention com-
prises a system of one or more of the previously de-
scribed medicated modules in combination with an inhal-
er containing a primary medicament, preferably a pres-
surized meter dose inhaler (pMDI).
[0033] In a preferred embodiment a master drug com-
pound, such as insulin, contained within a multiple dose,
user-selectable device could be used with a single use,
user-replaceable, module that contains a single dose of

a secondary medicament, such as GLP-1 and the single
dispense interface. When connected to the drug delivery
device the secondary compound is activated/delivered
on dispense of the primary compound. Although the
present application specifically mentions insulin, insulin
analogs or insulin derivatives, and GLP-1 or GLP-1 ana-
logs as two possible drug combinations, other drugs or
drug combinations, such as an analgesics, hormones,
beta agonists or corticosteroids, or a combination of any
of the above-mentioned drugs could be used with our
invention.
[0034] For the purposes of our invention the term "in-
sulin" shall mean Insulin, insulin analogs, insulin deriva-
tives or mixtures thereof, including human insulin or a
human insulin analogs or derivatives. Examples of insulin
analogs are, without limitation, Gly(A21), Arg(B31),
Arg(B32) human insulin; Lys(B3), Glu(B29) human insu-
lin; Lys(B28), Pro(B29) human insulin; Asp(B28) human
insulin; human insulin, wherein proline in position B28 is
replaced by Asp, Lys, Leu, Val or Ala and wherein in
position B29 Lys may be replaced by Pro; Ala(B26) hu-
man insulin; Des(B28-B30) human insulin; Des(B27) hu-
man insulin or Des(B30) human insulin. Examples of in-
sulin derivatives are, without limitation, B29-N-myristoyl-
des(B30) human insulin; B29-N-palmitoyl-des(B30) hu-
man insulin; B29-N-myristoyl human insulin; B29-N-
palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-
ThrB29LysB30 human insulin; B30-N-palmitoyl-
ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(ω-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(ω-
carboxyhepta¬decanoyl) human insulin.
[0035] As used herein the term "GLP-1" shall mean
GLP-1, GLP-1 analogs, or mixtures thereof, including
without limitation, exenatide (Exendin-4(1-39), a peptide
of the sequence H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-
Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-
Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-
Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2), Exendin-3, Liraglu-
tide, or AVE0010 (H-His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-
Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-
Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-
Ser-Gly-Ala-Pro-Pro-Ser-Lys-Lys-Lys-Lys-Lys-Lys-
NH2).
[0036] Examples of beta agonists are, without limita-
tion, salbutamol, levosalbutamol, terbutaline, pirbuterol,
procaterol, metaproterenol, fenoterol, bitolterol me-
sylate, salmeterol, formoterol, bambuterol, clenbuterol,
indacaterol.
[0037] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists, such as Gonadotropine
(Follitropin, Lutropin, Choriongonadotropin, Menotro-
pin), Somatropine (Somatropin), Desmopressin, Ter-
lipressin, Gonadorelin, Triptorelin, Leuprorelin, Busere-
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lin, Nafarelin, Goserelin.
[0038] These as well as other advantages of various
aspects of the present invention will become apparent to
those of ordinary skill in the art by reading the following
detailed description, with appropriate reference to the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Exemplary embodiments are described herein
with reference to the drawings, in which:

Figure 1 illustrates a perspective view of one possi-
ble drug delivery system of the present invention
where a medicated module according to the present
invention is shown being inserted into the mouth-
piece of an inhaler;

Figure 2 illustrates a sectional view of one arrange-
ment of a medicated module attached to an inhaler;

Figure 3 illustrates a sectional view of the medicated
module illustrated in Figure 2 prior to attachment to
the mouthpiece of the inhaler;

Figure 4 illustrates a sectional view of the medicated
module illustrated in Figure 2 after attachment to the
mouthpiece of the inhaler;

Figure 5 illustrates a sectional view of another em-
bodiment of a medicated module of the present in-
vention attached to an inhaler; and

Figure 6 illustrates a sectional view of the medicated
module illustrated in Figure 5 after attachment to the
mouthpiece of the inhaler.

DETAILED DESCRIPTION

[0040] The presently proposed medicated module may
be used with an inhaler-type drug delivery device, such
as the inhaler 2 illustrated in Figure 1. In one arrange-
ment, the presently proposed medicated module admin-
isters one or more single doses of a second medicament
simultaneously with a fixed dose of a first medicament
from a multi-dose reservoir within the inhaler through a
single output or drug dispense interface such as module
mouthpiece 11. A single activation of inhaler 2, for ex-
ample by pushing container 10 down in a vertically direc-
tion 50, will cause both the first and second medicaments
to be delivered to the user. The volume and size of the
dose of the second medicament is independently con-
trolled by the design and manufacture of the reservoir in
the medicated module and therefore not influenced by
the size of the dose generated by the inhaler during ac-
tivation. This fixed dose of the second medicament con-
tained within the medicated module may be a single dose.
[0041] In another arrangement, the presently pro-

posed medicated module administers one single dose of
medicament from the medicated module simultaneously
with a propellant from a multi-dose reservoir or canister
or container within the inhaler 2 through a single output
or drug dispense interface such as module mouthpiece
11. A single activation of inhaler 2, for example by push-
ing container 10 down in a vertically direction 50, will
cause the propellant together with the medicament to be
delivered to the user. The volume and size of the dose
of the medicament is independently controlled by the de-
sign and manufacture of the reservoir in the medicated
module and therefore not influenced by the size of the
dose generated by the inhaler during activation. This
fixed dose of the medicament contained within the med-
icated module may be a single dose.
[0042] The construction and design of the medicated
module 1 according to the invention as well as the method
of use and operation is irrelevant of the fact, whether the
inhaler device 2 comprises a first medicament or simply
a propellant. Hence, details regarding the construction
and design as well as the method of use and operation
apply to both embodiments. For simplicity and readability
only differences - if any - are explicitly mentioned. How-
ever, one skilled in the art will immediately understand
and capture the essence of the description leaving no
doubt that certain features described in the context of
one embodiment will apply the same way to other em-
bodiments without change.
[0043] In a preferred arrangement, the drug dispense
interface comprises a module mouthpiece, such as the
mouthpiece 11 shown in Figs. 2, 5 and 6, however, any
channel or flow path capable of passing a spray or aer-
osol could be used. As shown in Fig.1, the medicated
module 1 comprising a housing 5 that is preferably de-
signed and configured to be removably attached in di-
rection 6 to a standard inhaler 2. A preferred attachment
is one where the housing 5 of the medicated module 1
can be inserted into the mouthpiece 3 of the inhaler 2.
The housing 5 is held in place using any reversible con-
nection means known to the art, for example, threads,
snap locks, snap fits, detents, luer locks, bayonet, snap
rings, keyed slots, and combinations of such connec-
tions. Preferably, the attachment mechanism between
the medicated module and the inhaler is configured such
that the user can easily attach the module to the inhaler
and then easily remove the module after expelling the
second medicament contained in the module. In certain
applications, the connector or attachment configuration
may comprise an exclusive attachment where such an
exclusive attachment would only allow such a medicated
module to be attached to only certain types of inhaler
drug delivery devices and prevented from being attached
to other types of inhalers or other drug delivery devices.
Once the module is removed, the inhaler can then be
used as a stand-alone drug delivery device to administer
the first or primary medicament.
[0044] Although the inhaler device 2 shown in the fig-
ures is a pressured metered dose inhaler (pMDI) holding
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a replaceable pressurized canister 10 containing multiple
doses of a first medicament, alternative types of inhala-
tion device can be used with the present invention. As
mentioned before, an alternative type of inhalation device
could comprise a pressured metered dose inhaler (pMDI)
holding a replaceable pressurized canister 10 containing
a propellant without a first medicament.
[0045] Referring now to Figs. 3 and 4, these figures
show a close-up view of the cross-sectional view of the
medicated module 1, focusing specifically on reservoir
20 that holds the second medicament and the reservoir
activation mechanism 23. The reservoir 20 is sealed at
the proximal end by a first seal 21 and at the distal end
by removable second seal 7. The reservoir activation
mechanism 23 contains a cannula 24 or other flow path,
a biasing element 22, and a gasket 25 for engaging and
forming a sealed flow path with channel 27 on inhaler 2.
Fig. 3 shows the activation mechanism 23 prior to attach-
ment of the module to the inhaler. Seal 7 remains at-
tached and cannula 24 has not pierced seal 21 because
biasing element 22, preferably a spring, exerts a force in
the distal direction. Fig. 4 shows the activation mecha-
nism after the module 1 is attached to inhaler 2. Once
attached, the activation mechanism is pushed axially in
the distal direction thus compressing biasing element 22
and allowing cannula 24 to pierce seal 21 and become
in fluid communication with reservoir 20. Likewise, gasket
25 is compressed to form a seal with wall 26 of channel
27 to provide fluid communication with the proximal end
of cannula 24.
[0046] Once the medicated module is attached, as in-
dicated by directional arrow 6 (see Fig. 1), the user can
remove outer cap 4 from the module and because the
cap is connected to a portion of the second seal 7, this
will cause seal 7 to peel or tear away from the distal end
of reservoir 20. Removing seal 7 now places the reservoir
and the second medicament contained therein in fluid
communication with module mouthpiece 11.
[0047] The user operates the combination of medicat-
ed module 1 and inhaler 2 in exactly the same manner
as they would if the module was not attached. The user
would place module mouthpiece 11 into the mouth and
then press vertically down on canister 10 while inhaling
through the system. This single activation of the system
causes a single dose of the first medicament to exit orifice
28 of canister 10, which then travels through channel 27
into cannula 24 and into reservoir 20. The pressurized
first medicament provides the driving force to expel the
second medicament contained in reservoir 20 out of the
module through mouthpiece 11. Depending on the de-
sign of the reservoir and /or the properties of the medi-
caments, the first medicament may be expelled with the
second medicament as a mixture or may be expelled
sequentially.
[0048] Preferably, in the embodiment shown in Figs.
1-4, the reservoir is positioned along the axis of the
mouthpieces 3 and 11 and along the axis of cannula 24.
In another alternative embodiment, the reservoir can be

positioned at an angle relative to these axes, for example
the reservoir can be positioned within the housing at an
angle in the range from about 60 to 120 degrees meas-
ured relative to an axis defined by the cannula, preferably
normal or at 90 degrees. In one preferred arrangement,
the reservoir comprises a single dose of the second med-
icament, such as a single dose of an active agent such
as GLP-1. Alternatively, the reservoir comprises a single
dose of a premix of active agents or medicaments. In one
preferred arrangement, this primary medicament com-
prises a different type of medicament as the medicament
contained within the drug delivery device.
[0049] Alternatively, in the embodiment shown in Figs.
1-4, the inhaler 2 comprises a canister or container with
a propellant, but without medicament. The user operates
the combination of medicated module 1 and inhaler 2 in
exactly the same manner as described above. The user
places module mouthpiece 11 into the mouth and then
press vertically down on canister 10 while inhaling
through the system. This single activation of the system
causes a single dose of propellant to exit orifice 28 of
canister 10, which then travels through channel 27 into
cannula 24 and into reservoir 20. The pressurized pro-
pellant provides the driving force to expel the medica-
ment contained in reservoir 20 out of the module through
mouthpiece 11.
[0050] One example of the alternative positioning of
reservoir 20 is illustrated in Figs. 5 and 6, where the res-
ervoir is at an angle in the range of from about 60 to about
120 degrees, preferably substantially 90 degree vertical
position relative to the cannula 24 or flow path through
the mouthpieces. In this position the reservoir and can-
nula cooperate as a venturi mechanism, preferably a ven-
turi injector whereby fluid passing through the cannula
into reservoir chamber 32 draws in fluid contained in the
reservoir. In this embodiment a third seal (not shown) is
attached to the top portion 40 of reservoir 20. This seal
is preferably attached to slider opener 31 and is removed
by slider opener 31 when slider 30 is activated by the
attachment of medicated module 1 to inhaler 2. As the
medicated module is pushed into the inhaler slider 30 is
moved in the opposite (distal) direction causing slider
opener 31 to tear or peel away the third seal located at
position 40.
[0051] As with the previously described embodiment,
removal of cap 4 pulls off seal 7 from the distal end of
the reservoir chamber 32. Activation mechanism 23 is
also triggered by attachment of the medicated module in
the manner as described above. The reservoir 20 is now
in fluid communication with channel 27 of inhaler 2 and
mouthpiece 11. A single activation of the inhaler will
cause a dose of the first medicament to exit canister 10,
flow through exit 28 and channel 27, through cannula 24,
past the distal end of reservoir 20 drawing into the can-
nula the second medicament and discharging both med-
icaments into mouthpiece 11 and eventually adminis-
tered to the user. In such an arrangement the system
may be preferably configured to prevent the risk of any
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back-flow into or through the reservoir of secondary med-
icament contained in the medicated module.
[0052] It is within the scope of the invention to configure
the medicated module with a locking mechanism so as
to lock and/or block the distal end, proximal end, or both
after dose administration. One advantage of locking the
medicated module from repeated use is that a user will
be prevented from reusing an expended medicated mod-
ule and therefore eliminate the possibility that a user
would use the expended medicated module under the
assumption that he or she is receiving the predefined
dose of the secondary medicament stored in a new med-
icated module. Likewise, such a blocking/locking feature
prevents a user from re-using a non-sterile medicated
module after a dose has been delivered.
[0053] The medicated module arrangements herein
disclosed are preferably self-contained and may be pro-
vided as a sealed and sterile disposable module. Al-
though not shown, the medicated modules disclosed
herein could be supplied by a manufacturer contained in
a protective and sterile capsule or container where the
user would peel or rip open a seal or the container itself
to gain access to the sterile medicated module. In some
instances it might be desirable to provide two or more
seals for each end of the medicated module.
[0054] Moreover, in the arrangements discussed
above, these arrangements have the benefit in that the
second medicament is contained entirely within the med-
icated module, separate and away from the first medica-
ment contained within the inhaler-type drug delivery de-
vice..
[0055] Exemplary embodiments of the present inven-
tion have been described. Those skilled in the art will
understand, however, that changes and modifications
may be made to these embodiments without departing
from the scope of the present invention, which is defined
by the claims.

List of references

[0056]

1 medicated module
2 inhaler
3 mouthpiece
4 removable cap
5 housing
6 directional arrow
7 removable second seal
10 reservoir
11 module mouthpiece
20 reservoir
21 first seal
22 reservoir
23 reservoir activation mechanism
24 cannula
25 gasket
26 wall

27 channel
28 exit
30 slider
31 slider opener
32 reservoir chamber
40 top portion of reservoir
50 directional arrow

Claims

1. A medicated module configured for use with a drug
inhaler (2), the medicated module comprising:

a housing (5) configured for removable attach-
ment to the drug inhaler (2), where the housing
has a distal end and a proximal end;
a removable cap (4);
a reservoir (20) containing a dose of medica-
ment, where the reservoir has a first seal (21)
and a second seal (7);

wherein the first seal (21) is configured to be opened
by attachment of the medicated module to the drug
inhaler (2); characterized in that
the cap (4) is operatively connected to the second
seal (7) such that removal of the cap removes the
second seal from the reservoir (20).

2. The medicated module of claim 1 further comprising
a cannula (24) mounted in the proximal end of the
housing (5), wherein the cannula is configured to
pierce the first seal (21) by attachment of the medi-
cated module to the drug inhaler (2).

3. The medicated module of claims 1 or 2 further com-
prising a mouthpiece (11) at the distal end of the
housing (5).

4. The medicated module of claim 2 or claim 3 as de-
pendent on claim 2 where the reservoir (20) is posi-
tioned within the housing at an angle in the range of
from about 60 to 120 degrees measured relative to
an axis defined by the cannula so that the medica-
ment from reservoir (20) is drawn into a reservoir
chamber (32).

5. The medicated module of any preceding claim where
the reservoir (20) is configured as a venturi injector.

6. The medicated module of any preceding claim fur-
ther comprising a slider (30) for opening a third seal
connected to the reservoir (20) when the slider is
moved in a distal direction.

7. The medicated module of any preceding claim fur-
ther comprising a reservoir activation mechanism
(23), wherein the reservoir activation mechanism
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(23) is movable relative to the housing (5) from a first
position when the medicated module is not in an at-
tached condition to a second position when the med-
icated module is in an attached condition.

8. The medicated module of claim 7 wherein the res-
ervoir activation mechanism (23) is configured for
engaging and forming a sealed flow path with a chan-
nel (27) on the drug inhaler (2) when in the attached
condition.

9. The medicated module of claims 7 or 8 where the
reservoir activation mechanism (23) comprises a
flow path, a biasing element (22), and a gasket (25),
wherein the flow path is configured to establish fluid
communication between reservoir (20) and the
channel (27) on the drug inhaler when the medicated
module is in attached condition.

10. The medicated module of claim 9 wherein the flow
path comprises a cannula, the biasing element (22)
comprises a spring and when the medicated module
is in the attached condition the reservoir activation
mechanism (23) is in the second position against a
force exerted by the spring (22), the seal (21) is
pierced by the cannula (24), and the gasket (25) is
compressed to form a seal with the channel (27) on
the drug inhaler (2).

11. An inhaler drug delivery system comprising, in com-
bination,
a medicated module of any preceding claim; and
a pressurized metered dose housing (2) comprising
a reservoir (10) of compressed fluid.

12. An inhaler drug delivery system according to claim
11 wherein the reservoir of compressed fluid further
comprises medicament.

Patentansprüche

1. Arzneistoff enthaltendes Modul, das zur Verwen-
dung mit einem Arzneimittelinhalator (2) konzipiert
ist, wobei das Arzneistoff enthaltende Modul Folgen-
des umfasst:

ein Gehäuse (5), das zur entfernbaren Anbrin-
gung an den Arzneimittelinhalator (2) konzipiert
ist, wobei das Gehäuse ein distales Ende und
ein proximales Ende aufweist;
eine entfernbare Kappe (4);
einen Vorratsbehälter (20), der eine Dosis eines
Medikaments umfasst, wobei der Vorratsbehäl-
ter ein erstes Siegel (21) und ein zweites Siegel
(7) umfasst;
wobei das erste Siegel (21) derart konzipiert ist,
dass es durch die Anbringung des Arzneistoff

enthaltenden Moduls an dem Arzneimittelinha-
lator (2) geöffnet wird; dadurch gekennzeich-
net, dass
die Kappe (4) mit dem zweiten Siegel (7) wirk-
verbunden ist, derart, dass das Entfernen der
Kappe das zweite Siegel von dem Vorratsbe-
hälter (20) entfernt.

2. Arzneistoff enthaltendes Modul nach Anspruch 1,
ferner umfassend eine Kanüle (24), die im proxima-
len Ende des Gehäuses (5) befestigt ist, wobei die
Kanüle derart konzipiert ist, dass sie das erste Siegel
(21) durch Befestigung des Arzneistoff enthaltenden
Moduls an den Arzneimittelinhalator (2) durchsticht.

3. Arzneistoff enthaltendes Modul nach einem der An-
sprüche 1 oder 2, ferner umfassend ein Mundstück
(11) am distalen Ende des Gehäuses (5).

4. Arzneistoff enthaltendes Modul nach Anspruch 2
oder Anspruch 3 als abhängigem Anspruch von An-
spruch 2, wobei der Vorratsbehälter (20) innerhalb
des Gehäuses in einem Winkel im Bereich von etwa
60 bis 120 Grad angeordnet ist, gemessen bezüglich
zu einer Achse, die durch die Kanüle definiert ist,
derart, dass das Medikament vom Vorratsbehälter
(20) in eine Vorratsbehälterkammer (32) gezogen
wird.

5. Arzneistoff enthaltendes Modul nach einem der vo-
rangehenden Ansprüche, wobei der Vorratsbehälter
(20) als Venturi-Injektor konzipiert ist.

6. Arzneistoff enthaltendes Modul nach einem der vo-
rangehenden Ansprüche, ferner umfassend einen
Schieber (30) zum Öffnen eines dritten Siegels, das
mit dem Vorratsbehälter (20) verbunden ist, wenn
der Schieber in einer distalen Richtung bewegt wird.

7. Arzneistoff enthaltendes Modul nach einem der vo-
rangehenden Ansprüche, ferner umfassend einen
Vorratsbehälter-Aktivierungsmechanismus (23),
wobei der Vorratsbehälter-Aktivierungsmechanis-
mus (23) bezüglich des Gehäuses (5) von einer ers-
ten Position, in der sich das Arzneistoff enthaltende
Modul nicht in einem angebrachten Zustand befin-
det, in eine zweite Position, in der sich das Arznei-
stoff enthaltende Modul in einem angebrachten Zu-
stand befindet, bewegbar ist.

8. Arzneistoff enthaltendes Modul nach Anspruch 7,
wobei der Vorratsbehälter-Aktivierungsmechanis-
mus (23) derart konzipiert ist, dass er mit einem Ka-
nal (27) auf dem Arzneimittelinhalator (2) in Eingriff
kommt und mit ihm einen abgedichteten Durchlauf
bildet, wenn er sich im angebrachten Zustand befin-
det.
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9. Arzneistoff enthaltendes Modul nach einem der An-
sprüche 7 oder 8, wobei der Vorratsbehälter-Aktivie-
rungsmechanismus (23) einen Durchlauf umfasst,
sowie ein Vorspannelement (22), und eine Dichtung
(25), wobei der Durchlauf derart konzipiert ist, dass
eine Fluidkommunikation zwischen dem Behälter
(20) und dem Kanal (27) auf dem Arzneimittelinha-
lator gebildet wird, wenn sich das Arzneistoff enthal-
tende Modul in einem angebrachten Zustand befin-
det.

10. Arzneistoff enthaltendes Modul nach Anspruch 9,
wobei der Durchlauf eine Kanüle umfasst, das Vor-
spannelement (22) eine Feder umfasst, und wobei
das Siegel (21) durch die Kanüle (24) durchstochen
wird, und die Dichtung (25) zusammengepresst wird,
um ein Siegel mit dem Kanal (27) auf dem Arznei-
mittelinhalator (2) zu bilden, wenn sich das Arznei-
stoff enthaltende Modul im angebrachten Zustand
befindet und sich der Vorratsbehälter-Aktivierungs-
mechanismus (23) gegen eine Kraft, die durch die
Feder (22) ausgeübt wird, in der zweiten Position
befindet.

11. Inhalator-Arzneimittelabgabesystem umfassend, in
Kombination, ein Arzneistoff enthaltendes Modul
nach einem der vorangehenden Ansprüche; und
ein unter Druck stehendes Dosiergehäuse (2), das
einen Vorratsbehälter (10) komprimierter Flüssigkeit
umfasst.

12. Inhalator-Arzneimittelabgabesystem nach An-
spruch 11, wobei der Vorratsbehälter komprimierter
Flüssigkeit ferner Arzneistoff umfasst.

Revendications

1. Module renfermant une substance médicamenteuse
configuré en vue d’une utilisation avec un inhalateur
pour médicament (2), le module renfermant une
substance médicamenteuse comprenant :

un boîtier (5) configuré en vue de sa fixation, de
manière amovible, à l’inhalateur pour médica-
ment (2), le boîtier comportant une extrémité dis-
tale et une extrémité proximale ;
un bouchon amovible (4) ;
un réservoir (20) contenant une dose de subs-
tance médicamenteuse, le réservoir comportant
un premier joint étanche (21) et un deuxième
joint étanche (7) ;
le premier joint étanche (21) étant configuré pour
être ouvert par le biais de la fixation du module
renfermant une substance médicamenteuse à
l’inhalateur pour médicament (2) ; caractérisé
en ce que
le bouchon (4) est raccordé de manière fonc-

tionnelle au deuxième joint étanche (7) de telle
sorte que le retrait du bouchon retire le deuxiè-
me joint étanche du réservoir (20).

2. Module renfermant une substance médicamenteuse
selon la revendication 1, comprenant en outre une
canule (24) installée dans l’extrémité proximale du
boîtier (5), la canule étant configurée pour perforer
le premier joint étanche (21) par le biais de la fixation
du module renfermant une substance médicamen-
teuse à l’inhalateur pour médicament (2).

3. Module renfermant une substance médicamenteuse
selon la revendication 1 ou 2, comprenant en outre
un embout buccal (11) au niveau de l’extrémité dis-
tale du boîtier (5).

4. Module renfermant une substance médicamenteuse
selon la revendication 2 ou la revendication 3, lors-
qu’elle dépend de la revendication 2, dans lequel le
réservoir (20) est positionné à l’intérieur du boîtier à
un angle dans la plage d’environ 60 à 120 degrés,
mesuré par rapport à un axe défini par la canule, de
telle sorte que la substance médicamenteuse se
trouvant dans le réservoir (20) soit entraînée dans
une chambre de réservoir (32).

5. Module renfermant une substance médicamenteuse
selon l’une quelconque des revendications précé-
dentes, dans lequel le réservoir (20) est configuré
sous la forme d’un injecteur Venturi.

6. Module renfermant une substance médicamenteuse
selon l’une quelconque des revendications précé-
dentes, comprenant en outre un coulisseau (30) ser-
vant à ouvrir un troisième joint étanche raccordé au
réservoir (20) lorsque le coulisseau est déplacé dans
une direction distale.

7. Module renfermant une substance médicamenteuse
selon l’une quelconque des revendications précé-
dentes, comprenant en outre un mécanisme d’acti-
vation de réservoir (23), le mécanisme d’activation
de réservoir (23) étant mobile par rapport au boîtier
(5) d’une première position, dans laquelle le module
renfermant une substance médicamenteuse est
dans un état non fixé, à une seconde position, dans
laquelle le module renfermant une substance médi-
camenteuse est dans un état fixé.

8. Module renfermant une substance médicamenteuse
selon la revendication 7, dans lequel le mécanisme
d’activation de réservoir (23) est configuré pour s’ac-
coupler, lorsqu’il est dans l’état fixé, avec un conduit
(27) se trouvant sur l’inhalateur pour médicament (2)
et former avec celui-ci un trajet d’écoulement étan-
che.
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9. Module renfermant une substance médicamenteuse
selon la revendication 7 ou 8, dans lequel le méca-
nisme d’activation de réservoir (23) comprend un tra-
jet d’écoulement, un élément de sollicitation (22), et
une garniture d’étanchéité (25), le trajet d’écoule-
ment étant configuré pour établir une communication
fluidique entre le réservoir (20) et le conduit (27) se
trouvant sur l’inhalateur pour médicament lorsque le
module renfermant une substance médicamenteuse
est dans l’état fixé.

10. Module renferment une substance médicamenteuse
selon la revendication 9, dans lequel le trajet d’écou-
lement comprend une canule, l’élément de sollicita-
tion (22) comprend un ressort et, lorsque le module
renfermant une substance médicamenteuse est
dans l’état fixé, le mécanisme d’activation de réser-
voir (23) se trouve dans la seconde position, à l’en-
contre d’une force exercée par le ressort (22), le joint
étanche (21) est perforé par la canule (24), et la gar-
niture d’étanchéité (25) est comprimée de façon à
former un joint étanche avec le conduit (27) se trou-
vant sur l’inhalateur pour médicament (2).

11. Système d’administration de médicament sous for-
me d’inhalateur comprenant, en combinaison,
un module renfermant une substance médicamen-
teuse selon l’une quelconque des revendications
précédentes ; et
un boîtier doseur pressurisé (2) comprenant un ré-
servoir (10) de fluide comprimé.

12. Système d’administration de médicament sous for-
me d’inhalateur selon la revendication 11, dans le-
quel le réservoir de fluide comprimé comprend en
outre une substance médicamenteuse.
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