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METHOD AND DEVICES FOR AEROSOLIZING A DRUG FORMULATION

The invention relates to devices, technologies and methods for the administration of a sub

stance by inhalation, especially for administering medicaments to the lungs of a patient by

the aerosolization of pharmaceutical formulations using energy created by patient inhalation.

The pharmaceutical formulations may be in the form of a powder formulation.

BACKGROUND OF THE INVENTION

In the disclosure of the present invention reference is mostly made to the treatment of d iabe

tes by the administration of blood glucose controlling drugs such as insulin or GLP-1 as well

as their analogues, however, this is only an exemplary use of the present invention.

Effective drug delivery to a patient is a critical aspect of any successful drug therapy, and a

variety of drug delivery techniques have been proposed. For example, one convenient

method is the oral delivery of pills, capsules and the like. However, oral delivery can in some

cases be undesirable in that many drugs are degraded in the digestive tract before they can

be absorbed. Another technique is subcutaneous injection as traditionally used for the ad

ministration of insulin which for the time being cannot be administered orally. One disadvan-

tage to this approach is low patient acceptance, for which reason it has been proposed to

use pulmonary delivery also for insulin.

Of particular interest to the invention are pulmonary delivery techniques which rely on the

inhalation of a pharmaceutical formulation by the patient so that the active drug within the

dispersion can reach the distal (alveolar) regions of the lung. A variety of aerosolization sys

tems have been proposed to disperse pharmaceutical formulations. For example, US

5,785,049 and US 5,740,794, the disclosures of which are herein incorporated by reference,

describe exemplary powder dispersion devices which utilize a compressed gas to aerosolize

a powder. Other types of aerosolization systems include so-called MDI's (which typically

have a drug that is stored in a propellant), nebulizers (which aerosolize liquids using com

pressed gas, usually air), and the like.

Another technique which is of interest to the invention is the use of inspired gases to d is

perse the pharmaceutical formulation. In this way, the patient is able to provide the energy

needed to aerosolize the formulation by the patient's own inhalation. This insures that ae ro

sol generation and inhalation are properly synchronized just as it may be possible to provide



a device which is simpler to manufacture and more economical in use. Utilization of the pa

tient's inspired gases can be challenging in several respects.

A challenge in utilizing the patient's inspired gases is that the inspiration flow rate can drasti-

cally vary between individuals. Such variability may affect the ability of the formulation to be

dispersed within a gas stream, the ability to de-agglomerate a powdered formulation, the

ability to effectively empty a given powder dose, and/or the ability of the aerosolized formula

tion to adequately reach the deep lung, see e.g. US 6,606,992 which are hereby incorpo

rated by reference.

The powder may be provided in bulk form from where a desired amount of powder can be

metered and moved into flow communication with the airway through which the patient is in

haling air to the lungs, this allowing the powder to be de-agglomerated and aerosolized. The

powder may also be provided in pre-metered doses, the doses typically being contained in

sealed containers formed in a carrier, either as a single-dose carrier or a multi-dose carrier.

For example, US 6,1 16,239 discloses inhalation devices using a rotationally arranged disc-

formed carrier comprising a plurality of powder-filled cavities, whereby rotation of the disc

brings a new dose to be inhaled into flow communication with the airway. US 5,873,360 and

US 7,171 ,965, which are hereby incorporated by reference, disclose inhalation devices for

use with a medicament pack in which a plurality of powder-filled containers (or blisters) is de

fined between two strip-formed sheets peelable secured to each other. The device comprises

means for peeling the sheets apart to open the containers consecutively, and an airway with

an outlet communicating with the opened container, through which a user can inhale me

dicament in powder form from the opened container.

Having regard to the above, it is the object of the present invention to provide devices and

methods for regulating and managing the flow of inspired gases that may be utilized when

dispersing a pharmaceutical formulation and which assures one or more of the following: e n

hancing the ability of a formulation to be dispersed within a gas stream produced by patient

inhalation, enhancing the ability to de-agglomerate a powdered formulation, enhancing the

ability for the patient to use the device in a consistent and correct way, thereby contributing

to enhancing the ability of the aerosolized formulation to adequately reach the deep lungs of

the patient. It is a further object to provide devices and methods which are user-friendly

thereby promoting correct and consistent use of the device.

DISCLOSURE OF THE INVENTION



In the disclosure of the present invention, embodiments and aspects will be described which

will address one or more of the above objects or which will address objects apparent from

the below disclosure as well as from the description of exemplary embodiments.

Thus, in a first aspect, the present invention provides a method of aerosolizing a drug formu

lation, comprising the steps of (a) providing a receptacle member having a receptacle cavity

containing a powder drug, (b) providing a device with an airway cavity comprising a tangen

tial air inlet and an air outlet, the airway cavity comprising an opening having a closed state

and an open state in which it is in flow communication with the receptacle cavity, (c) provid

ing a flow of air through the air inlet when the airway cavity is in its closed state, thereby cre

ating a swirl of air in a portion of the airway, and (d) arranging the receptacle cavity in flow

communication with the airway cavity. The swirl of air in the airway cavity hereby creates a

flow of air in the receptacle cavity, whereby the combined flow of air in the airway cavity and

in the receptacle cavity results in powder de-agglomeration and transport of the de-

agglomerated powder towards the air outlet.

When in the context of the present invention the term tangential is used, this is not to be u n

derstood as a strictly tangential structure but merely as a structure having a tangential com-

ponent providing the desired functionality. In the context of the present invention the term de-

agglomeration is used for the process in which a powder comprising larger particles (and/or

aggregates and/or agglomerates) is processed into an aerosol comprising fine particles suit

able for inhalation. This process is also described as de-aggregation just as other terms may

be used. The aerosol may comprise particles generally having a diameter of less than 10 µm

or less than 5 µm depending on the kind of drug and the intended place of deposition.

In the open state the flow communication between the airway cavity and the receptacle cav

ity may be gradually enlarged, this allowing a secondary swirl of air to build up in the recep

tacle before full flow communication is established between the airway cavity and the recep-

tacle cavity. To enhance air movement in the receptacle cavity it may open directly into the

airway cavity.

The device may be operated manually, however, it may further comprise means for shifting

the opening between the closed state and the open state, the shifting means being actuated

in response to inhalation through the air outlet, this ensuring that a primary swirl of air is ge n

erated before the receptacle cavity opens into the airway cavity.



In exemplary embodiments the receptacle member comprises a closure portion and a recep

tacle cavity portion (and optionally a plurality thereof), the closure portion engaging the a ir

way cavity opening in the closed state, thereby serving as a closure for the airway cavity

opening. In such a design the receptacle member and the airway cavity are moveable re la

tive to each other from a first position in which the closure portion closes the airway cavity

opening, and a second position in which the airway cavity is in flow communication with the

receptacle cavity. As indicated above, such a device may be provided with means for moving

the receptacle member between the first and second position, wherein the means for moving

the receptacle member is actuated in response to a users inhalation through the air outlet.

As mentioned above, a primary swirl of air may be created in the airway cavity and a secon

dary swirl of air may be created in the receptacle. The secondary swirl may have a swirl axis

which is perpendicular or non-perpendicular to the primary swirl axis.

In a second aspect of the invention an aerosol generating device is provided comprising a

receptacle member having a receptacle cavity containing a powder drug, and an airway cav

ity comprising a tangential air inlet and an air outlet adapted to be connected to the airway of

a patient, the airway cavity comprising an opening having a first closed state and a second

open state in which it is in flow communication with the receptacle cavity. The device is de

signed such that a flow of air introduced through the tangential air inlet when the airway cav

ity opening is in its closed state creates a swirl of air in a portion of the airway, and, when the

receptacle cavity is in flow communication with the airway cavity, the swirl of air in the airway

cavity creates a flow of air in the receptacle cavity, the combined flow of air in the airway cav-

ity and in the receptacle cavity result in powder de-agglomeration and transport of the de-

agglomerated powder towards the air outlet. In the open state the flow communication be

tween the airway cavity and the receptacle cavity can be gradually enlarged, just as means

for transforming the opening between its first and second state may be provided, wherein the

transforming means is actuated in response to inhalation through the air outlet.

In exemplary embodiments the receptacle member comprises a closure portion and a recep

tacle cavity portion (and optionally a plurality thereof), the closure portion engaging the a ir

way cavity opening in the closed state, thereby serving as a closure for the airway cavity

opening. In such a design the receptacle member and the airway cavity are moveable rela-

tive to each other from a first position in which the closure portion closes the airway cavity

opening, and a second position in which the airway cavity is in flow communication with the



receptacle cavity. As indicated above, such a device may be provided with means for moving

the receptacle member between the first and second position, wherein the means for moving

the receptacle member is actuated in response to a users inhalation through the air outlet.

The means for moving the receptacle member may comprise actuatable drive means for

moving the receptacle, and actuatable triggering means for actuating the drive means, the

triggering means comprising an element responsive to patient inspiration through the air out

let, e.g. a mechanical member as a membrane or flap, or an electronic pressure or flow

transducer.

In an exemplary embodiment the aerosol generating device includes a drug carrier compris

ing a receptacle member having a receptacle cavity containing a powder drug, and a lid

peelably attached to the receptacle member thereby defining a container, the lid comprising

a lower surface facing the receptacle member and an opposed upper surface. The device

further comprises a peel structure (e.g. a sharp or rounded edge) engaging the upper surface

of the peelable lid in sliding engagement therewith, wherein the aerosol generating device is

adapted in such a way that pulling the peelable lid results in sliding movement between the

peelable lid and the peel structure, thereby opening the container and bringing the receptacle

cavity in flow communication with the airway cavity. Such a device may further comprise a

guide for guiding the drug carrier, the guide comprising a first portion adapted to engage a

portion of the upper surface of the lid, and a second portion comprising the airway cavity

opening, the second portion adapted to engage an upper surface portion of the receptacle

member, wherein a peel edge is formed between the first portion and the support surface.

The peel edge may form a portion of the circumference of the airway cavity opening, this al-

lowing the lower surface of the lid foil to be exposed in the airway cavity.

The device may comprise a plurality of individual receptacle members peelably attached to

the lid along the length thereof, thereby defining a plurality of containers, or it may comprise

an elongate receptacle member having a plurality of receptacle cavities arranged along the

length thereof and being peelably attached to the lid, thereby defining a plurality of contain

ers.

In exemplary embodiments the air outlet comprises means for at least partially transforming

the air swirl into an axial flow of air. The airway cavity may have a general axis defining a

general axis for the generated swirl, with the air outlet being arranged generally co-axially

with the airway cavity. Alternatively the outlet may be arranged generally tangentially.



In embodiments in which the receptacle cavity and the airway cavity are moveable relative to

each other corresponding to a reference plane and where the airway cavity has a configura

tion generating a swirl of air having a general swirl axis, the airway cavity may have an axis

angle relative to the reference plane which may vary between 0-180 degrees in two planes.

The actual design may be optimized for e.g. de-agglomeration efficiency, flow resistance

and/or device packaging.

In a further embodiment an aerosol generating device adapted to receive a receptacle mem-

ber having a receptacle cavity containing a powder drug is provided, e.g. essentially a device

as described above but adapted to be used with a separate drug carrier. Such a device com

prises an airway cavity comprising a tangential air inlet and an air outlet adapted to be con

nected to the airway of a patient, wherein the airway cavity comprises an opening adapted to

have a first closed state and a second open state in which it can be brought in flow commu-

nication with the receptacle cavity. When a flow of air is introduced through the tangential air

inlet when the airway cavity opening is in its closed state a swirl of air is created in a portion

of the airway, and, when the receptacle cavity is in flow communication with the airway cav

ity, the swirl of air in the airway cavity creates a flow of air in the receptacle cavity, the com

bined flow of air in the airway cavity and in the receptacle cavity result in powder de-

agglomeration and transport of the de-agglomerated powder towards the air outlet. In exem

plary embodiments the device may be modified as described above for the device compris

ing a drug carrier.

In a yet further aspect an alternative aerosol generating device is provided comprising an air-

way cavity comprising a tangential air inlet and an air outlet, a receptacle containing an aero-

solizeable drug formulation, wherein, in a situation of use, the receptacle can be arranged in

flow communication with the airway cavity, the flow communication being established by an

opening between the airway cavity and the receptacle, whereby the airway cavity and the

receptacle, corresponding to the flow communication, forms a combined swirl chamber allow-

ing a flow of air introduced through the tangential air inlet to create a swirl in the combined

cyclone chamber, the swirl thereby extracting drug formulation from the receptacle as air re

volves between the airway cavity and the receptacle portion of the airway cavity.

By this arrangement the airway cavity and the receptacle, corresponding to the flow commu-

nication, forms a combined swirl chamber allowing a flow of air introduced through the air

inlet to create a swirl in the combined swirl chamber, the swirl sweeping at least a portion of



the receptacle thereby extracting drug formulation from the receptacle. As appears, this em

bodiment is not based upon the generation of a secondary swirl in the receptacle, but merely

a common swirl. This concept may be realized e.g. when the air flow rate is low or when the

receptacle is arranged (fully) in flow communication with the airway cavity before the flow of

air is generated.

The combined swirl chamber may have a generally tubular configuration defining a swirl axis

and with the air inlet and outlet arranged generally opposed to each other, or it may have a

generally disc-formed configuration defining the swirl axis. By the sweeping action of the cy-

clone it is secured that for a given flow of air though the airway cavity the rotating air will

travel through the cavity a plurality of times and pick up drug formulation before it leaves the

airway cavity, this aiding in emptying the receptacle.

The aerosol generating device may be operatable between a first condition in which there is

no flow communication between the airway cavity and the receptacle, and a second condi

tion in which there is established flow communication between at least a portion of the airway

cavity and at least a portion of the receptacle. The receptacle and the airway cavity may be

arranged in alignment with each other in the first condition, the aerosol generating device f ur

ther comprising closure means between the receptacle and the airway cavity, the closure

means being closed corresponding to the first condition and at least partially open corre

sponding to the second condition. The closure means may be formed from a peelable lid at

tached to the receptacle.

Many of the features for the above-described aerosol generating device may also be used in

such an alternative device, e.g. it may comprise user releasable actuation means for operat

ing the device between the first and second condition. The actuation means may released by

a user inhalation applied to the air outlet.

For any of the above-described embodiments the aerosol generating device may further

comprise a valve controlling the flow through the airway cavity. The valve may be controlled

by the relative movement between the drug carrier and the airway cavity. For example, the

receptacle member or the lid foil may be provided with openings arranged to a control a flow

of air through regulated openings.

Above an aerosol generating device comprising a receptacle containing an aerosolizeable

drug formulation has been described, however, in a further aspect the present invention also



provides an aerosol generating device per se for use with a receptacle containing an aerosol-

izeable drug formulation, comprising an airway cavity comprising an air inlet and an air outlet,

and means for receiving the receptacle. Inn a situation of use, the receptacle can be a r

ranged in flow communication with the airway cavity, whereby the airway cavity and the re-

ceptacle, corresponding to the flow communication, forms a combined cyclone chamber a l

lowing a flow of air introduced through the air inlet to create a cyclone in the combined cy

clone chamber, the cyclone having an axis and sweeping at least a portion of the receptacle

thereby extracting drug formulation from the receptacle. The aerosol generating device may

comprise one or more of the different device-related features described above.

In a yet further aspect the present invention provides a method of aerosolizing a drug formu

lation, comprising the steps of (i) providing an airway cavity comprising an air inlet and an air

outlet, (ii) providing a receptacle containing an aerosolizeable drug formulation, (iii) arranging

the receptacle in flow communication with the airway cavity, whereby the airway cavity and

the receptacle, corresponding to the flow communication, forms a combined swirl chamber,

and (iv) providing a flow of air through the air inlet to create a swirl in the combined swirl

chamber, the swirl sweeping at least a portion of the receptacle thereby extracting drug fo r

mulation from the receptacle. The method may be adapted in accordance with the above-

described different embodiments of an aerosol generating device.

As used herein, the term "drug" is meant to encompass any drug-containing formulation ca

pable of being aerosolized. Representative drugs include pharmaceuticals such as peptides,

proteins, and hormones, biologically derived or active agents, hormonal and gene based

agents, nutritional formulas and other substances.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be further described with references to the drawings,

wherein

fig. 1A shows a schematic cross-sectional representation of an aerosol generating device in

a situation of use,

fig. 1B shows a schematic cross-sectional view an the inlet end of an airway cavity,

fig. 2 shows a further embodiment of an aerosol generating device in an unassembled state,

fig. 3 shows in a schematic cross-sectional representation an embodiment of an aerosol

generating device in a situation of use,



figs. 4A-4D show different states of use for an aerosol generating device of the type shown in

fig. 2 , a portion of the device being removed,

fig. 5 shows an exploded view of an aerosol generating device,

fig. 6 shows from below a view into the airway cavity of the device of fig. 5 ,

fig. 7 shows a cross-sectional view of the airway cavity of fig. 6 ,

figs. 8A-8D show in cross-sectional views different states of use for the aerosol generating

device shown in fig. 5 ,

fig. 9 shows a cross-sectional view of an airway cavity of a further aerosol generating device,

fig. 10 shows a multi dose peel mechanism,

figs. 11A and 11B show a further multi dose peel mechanism, and

figs. 12 and 13 show a yet further multi dose peel mechanism.

In the figures like structures are mainly identified by like reference numerals.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

When in the following terms such as "upper" and "lower", "right" and "left", "horizontal" and

"vertical" or similar relative expressions are used, these only refer to the appended figures

and not to an actual situation of use. The shown figures are schematic representations for

which reason the configuration of the different structures as well as their relative dimensions

are intended to serve illustrative purposes only.

Firstly, with reference to fig. 1A an aerosol generating device 1 (or "inhaler") will be de

scribed. The housing 10 comprises a generally oblong and generally tubular airway cavity 30

having a lower opening 3 1 along its length and comprising an air inlet 32 and an opposed

(i.e. downstream) air outlet 35 adapted to be connected to the airway of a patient. The air

inlet has a generally tangential orientation thereby creating a swirling air flow in the airway

cavity as air is drawn through the cavity from the air inlet to the air outlet (see below). The

housing further comprises a support surface 40 for supporting an upper surface of a free por-

tion of a peelable lid in sliding engagement therewith (see below).

The inhaler is provided with a drug carrier 50 comprising a receptacle member 5 1 having a

receptacle cavity 52 containing a powder drug, and a foil lid 55 peelably attached to the re

ceptacle member thereby defining a sealed container 54, the lid comprising a lower surface

facing the receptacle member and an opposed upper surface, wherein the lower surface cor

responding to the receptacle cavity faces the powder drug in an initial sealed condition of the



container. The two layers will typically be formed from aluminium-polymer laminates. In an

initial condition (not shown) the sealed container is arranged outside the airway cavity open

ing 3 1 with a leading portion 53 of the receptacle member slidingly engaging and closing the

airway cavity opening. A free portion 56 of the lid is slidingly guided around a peeling edge

4 1 and subsequently supported on the support surface 40. An end portion of the lid is con

nected to a peeling mechanism (not shown) for pulling the lid. The lid may also be pulled

manually as in the embodiment shown in figs. 2-4. How the moving receptacle member can

serve to control flow communication between the receptacle cavity and the airway cavity will

be described in greater detail with reference to figs. 2-4 and figs. 5-9.

In the fig. 1A embodiment the angle between the tubular airway cavity and the drug carrier is

approximately 20 degrees, however, it may vary between 0 and 180 degrees (see below).

When a flow of air has been generated between the air inlet and outlet, and thereby a swirl-

ing air flow in the airway cavity, the inhaler is actuated either manually or automatically (e.g.

triggered by the users inhalation) and the lid is pulled in the direction indicated by arrow 8 1,

this resulting in the receptacle member moving in the direction indicated by arrow 82, and the

container being peeled open, whereby the receptacle cavity is moved into flow communica

tion with the airway cavity. As the receptacle cavity starts to come into flow communication

with the airway cavity, the airway swirl will start to generate a secondary swirl in the recepta

cle cavity generally in the plane of the opening. From experiments conducted it has been

found that this secondary swirl is created very early when only a small portion of the recepta

cle cavity is in direct flow communication with the airway cavity. This situation can be com

pared with a situation in which two gear wheels are in engagement with each other. Even

when the receptacle cavity is in full flow communication with the airway cavity as seen in fig.

1A, it has been found that a secondary swirl is still present in the receptacle cavity. Indeed, in

the border region between the receptacle cavity and the airway cavity a complex mixed flow

will exist which will bring the powder into the airway cavity swirl and towards the air outlet.

From experiments it appears that the majority of de-agglomeration takes place in the recep-

tacle cavity.

As appears from fig. 1A the air inlet 32 is arranged to provide a flow of air past the exposed

lower surface of the peelable lid and through the receptacle cavity, the flow of air thereby re

moving powder drug from the peelable lid and the receptacle cavity.



As shown in fig. 3 the air inlet and the airway cavity are configured in such a way that the

flow of air creates a swirling air flow in a portion of the airway in flow communication with the

receptacle cavity, whereby the rotating motion of air in the swirl sweeps the exposed lower

surface of the peelable lid thereby removing powder drug, and whereby the rotating motion of

air in the swirl extracts powder drug from the receptacle as air revolves between the airway

cavity and the receptacle cavity.

To create the swirl one or more tangential air inlets 32 may be provided as shown in fig. 1B.

Although a swirling air flow is created in the airway cavity to provide de-agglomeration of the

powder, it may be desirable that the aerosol flow leaving the inhaler has a predominantly ax

ial flow to avoid uneven particle distribution in the inhaled air. This may be achieved by the

provision of generally axially oriented vanes 36 arranged in the airway outlet as indicated in

fig. 1A. Alternatively, counter-rotating additional air inlets that straighten the flow downstream

of the swirl chamber may be provided.

In figs. 2 and 3 an alternative, fully manual and thus simple design for an inhaler 100 is

shown. In this embodiment the carrier is represented by a blister member 120 (i.e. corre

sponding to receptacle member 5 1 of fig. 1) comprising a lower base portion 125 in which the

receptacle 121 is formed, the receptacle being closed by a peelable lid foil 128. The inhaler

can be designed such that it consists of only one foldable mechanical part and one alumin

ium/ aluminium blister. The mechanical part containing airway inlet and outlet, swirl chamber

(i.e. corresponding to the airway cavity 30 of fig. 1) , lid support, sliding groove and connec

tion for a mouthpiece is depicted in fig. 3 . More specifically, a lower part 115 serves as lid

and includes an opening 132 for the airway inlet and a groove 116 for slidingly receive the

receptacle. A top part 110 includes an oblong swirl chamber 130 with an opening 131 , a U-

shaped channel portion 133 to be arranged in front of a wedge in an assembled state and

serving as part of the tangential air-inlet, and the air-outlet 135 adapted for connection to a

mouthpiece. In the shown embodiment the outlet is tangential relative to the airway chamber

but alternatively it may be axial as in the fig. 1A embodiment. A wedge-formed lid support

118 used for peeling and supporting the blister lid foil is connected to the lower part. When

assembling the inhaler, a blister member is placed on the lower part with the receptacle a r

ranged in the groove, where after the wedge section is folded over. A freely extending portion

129 of the lid foil of the blister unit is then folded backwards over the wedge section. Final

assembly is achieved by folding the top part hereby locking the folded assembly with a tab

portion of the lid foil protruding from the inhaler. In the fig. 3 embodiment air enters from the

top of the housing and not from the bottom as in the embodiment shown in figs. 2 and 4A-4D.



With reference to figs. 4A-4D use of a device of the type shown in fig. 2 will be described. In

the figures a portion of the housing is cut away, this allowing a view to the air inlet 132, the

airway cavity 130, the lid support 118 and the blister member 120 comprising the receptacle

121 and a surrounding planner portion 123 with a cut-out portion 124. The specific design of

an air inlet 132 controlled by a cut-out portion in the blister member is only an example of

how the flow of air and the movement of the blister member can be synchronized and is not

part of the present invention.

In a situation of use the patient starts to inhale through the mouthpiece, either freely through

the air inlet or against a closed valve as shown, thus feeling a resistance to inhalation, this as

shown in fig. 4A showing the device in an initial situation. When inhaling or attempting to in

hale the user starts to pull the tab 129 whereby the lid will be pulled around the front peel

edge of the lid support 118, this resulting in the cut-out portion 124 being moved into register

with the inlet opening 132 whereby air is sucked through the U-shaped channel and tangen-

tially into the airway cavity where it creates a swirl 138 before leaving the device through the

mouthpiece 136, see fig. 4B. Just after the swirl is established in the airway cavity the recep

tacle is moved into flow communication with the airway cavity, this allowing a flow of air in

troduced through the air inlet 132, 133 to create a swirl in the receptacle cavity as it is moved

into flow communication, thereby de-agglomerating and extracting powder formulation from

the receptacle, see fig. 4C. As appears, the air inlet 133 is designed so that air is directed

over the peeled lower surface of the foil lid, this cleaning the lid foil for powder sticking

thereto. As the powder is moved in the receptacle cavity and in the swirl chamber by the

swirling air it is subjected to high shear forces whereby it is de-agglomerated before it exits

through the air outlet and mouth piece 136. Thus, in respect of the receptacle and the airway

cavity the same relative movement takes place as in the above described first embodiment.

After the receptacle has been emptied the receptacle may be moved further forwards (not

shown) this allowing a second cut-out portion in the blister member to be moved into register

with the airway cavity, this resulting in a secondary flow of air via the groove 116 flushing the

cavity.

As appears, by appropriate design of the air inlet it is possible to use the blister member as a

sliding valve controlling the airflow through the swirl chamber. As shown, the blister may be

provided with a circumferential portion 123 comprising a surface portion and an opening or

cut-out portion, wherein the surface portion serves as a closed valve when the receptacle

member is in its initial position, and the opening or cut-out portion serves as an open valve



when the receptacle member is in an actuated position. As can be seen in fig. 4B a valve

opening (here: a cut out portion 124) in the blister is designed to open the air inlet a little prior

to the point in time when the receptacle is moved into communication with the airway cavity,

this allowing a swirl to be formed in the airway cavity before the combined swirl chamber is

created.

With reference to figs. 5-8D an aerosol generating device (or unit) 200 designed for labora

tory test purposes will be described. The device in fig. 5 comprises a housing 210, a lid sup

port member 220, a bottom member 230, a drug carrier 201 comprising a peelable foil lid 240

attached to a receptacle member 250 formed from a base foil, and a clamp member 260 for

holding together the different parts.

The lid support member 220 comprises an upper guide surface 221 , a cavity guide surface

222, a lower guide surface 223, and a peel edge 224 formed between the cavity guide sur-

face and the lower guide surface.

The receptacle member 250 comprises a closure portion 251 and a receptacle cavity portion

252 with a receptacle cavity 253 (or "blister") formed therein. The lid 240 comprises a first

portion 241 which initially is peelably attached to receptacle cavity portion, thereby sealing

the receptacle cavity to form a container in which a powder drug is enclosed, and a second

free portion 242, the lid comprising a lower surface facing the receptacle member (corre

sponding to the first portion) and an opposed upper surface.

The bottom member 230 comprises a lower guide surface 231 with an axial groove 232, the

guide surface being adapted to slidingly support the lower surface of the receptacle member

with the receptacle cavity arranged in the groove. When the bottom member is attached to

the housing the two guide surfaces form a channel in which the drug carrier is slidingly

guided. In the shown experimental embodiment the groove prevents the blister from sliding

along the length of the housing, however, in multi-blister version (see below) the groove will

be open at both ends.

Referring to figs. 6 and 8A, the housing 210 comprises a lower surface with a generally pla

nar upper guide surface 219 defining a guide plane, and a tubular portion 2 11 arranged at an

angle of about 20 degrees relative to the guide plane. The housing is adapted to receive the

lid support member 220 whereby an airway cavity 212 is formed by the proximal portion of

the tubular portion and the cavity guide surface 222. The cavity has an opening 213 opening



on the upper guide surface, and a generally tangential air inlet 214 in flow communication

with an air inlet tube 215 via an air inlet channel 216. Between the airway cavity and the air

outlet 218 a number of generally axially oriented vanes 217 are arranged serving to at least

partially transforming a swirling air flow in the airway cavity into an axial flow of air. Between

the upper surface of the lid support member 220 and the housing a lid guide channel 225 is

formed. Fig. 7 shows in a transverse cross-sectional view the proximal-most portion of the

airway cavity with the cavity guide surface 222, the air inlet 214, the air inlet channel 216,

and the receptacle cavity 253.

Fig. 8A shows a longitudinal cross-section through a partially assembled device in an initial

state. As in fig. 6 the lid support member 220 has been arranged in housing 210, however, in

addition the drug carrier 201 has been attached and arranged in sliding engagement with the

upper guide surface 219. More specifically, the closure portion 251 has been arranged

against the upper guide surface corresponding to the airway cavity opening, thereby closing

the opening, and the receptacle cavity portion 252 with the attached first portion of the lid has

been arranged against the lower guide surface 223 of the lid support member 220. The free

lid portion has been arranged in the lid guide channel 225 with the free end extending from

the device, this allowing the lid to be pulled by a peeling mechanism (not shown). As a p

pears, the lid foil is guided around the peel edge 224 and is supported on the cavity guide

surface 222, a portion of the lower lid surface thereby forming a part of the airway cavity. As

indicated above, when the device is fully assembled the drug carrier will guided in a channel

formed between the housing and the bottom member.

Fig. 8A shows the device in an initial condition with the airway cavity opening closed. In an

experimental set-up a pressure transducer is connected to the inlet tube, a peel mechanism

is connected to the free end of the lid foil, and a vacuum source and powder collector is con

nected to the air outlet. When a given vacuum or flow rate is measured in the inlet tube (and

thereby a swirl is generated in the airway cavity), the peel mechanism is released and starts

to pull the lid foil, this moving the receptacle cavity forwards and into flow communication

with the airway cavity as seen in fig. 8B. The graduate opening of the container is further i l

lustrated in figs. 8C and 8D. For the experimental embodiment fig. 8D shows a final position

of the blister, however, in a multi-blister version the drug carrier will be forwarded further until

a new closure portion 251 is closing the airway cavity opening. The used receptacle may be

collected in the device (see fig. 10) or ejected from the device (see fig. 11A).



In the fig. 5 embodiment the airway cavity axis was arranged at an angle of approximately 20

degrees relative to the guide plane in the plane of the paper, however, the angle may be var

ied between 0-180 degrees, e.g. the flow of air may be in the opposite direction of blister

movement.

Correspondingly, fig. 9 shows a further embodiment in which the airway cavity axis is a r

ranged perpendicularly relative to the guide plane, i.e. at 90 degrees. In the fig. 5-8 embodi

ment the sideway opening 213, the non-perfectly circular airway cavity and the single air inlet

result in a swirl which is not perfectly symmetrical with an axis corresponding to the axis of

the tube 2 11, however, the design of the fig. 9 embodiment allows a more symmetrical swirl

to be created.

Fig. 9 shows in cross-section an aerosol generating device 300 of the same general design

as in fig. 5 , i.e. comprising a housing 310, a lid support member 320, a bottom member 330,

a drug carrier 301 comprising a peelable foil lid (not shown) attached to a receptacle member

350 formed from a base foil, and a clamp member (not shown) for holding together the d if

ferent parts. However, in contrast to the inclined airway cavity shown in fig. 5 the airway cav

ity 312 in fig. 9 has a general tubular configuration with an axis arranged substantially pe r

pendicularly to the guide plane and an opening 313 at the "end" of the tube 3 11. In contrast

to the single inherently asymmetrical air inlet of the above described embodiments, this em

bodiment is well suited for a plurality of tangential air inlets 314 arranged circumferentially in

the lower-most part of the airway cavity. A further difference is that the peel edge 324 and

the lid support are arranged outside the airway cavity, however, it may also form part of the

airway cavity as in the figs. 5-8 embodiment.

Although the swirl created in the airway cavity 312 is generally perpendicular relative to the

guide plane, the device has been found to essentially function in the same way as when the

airway cavity is inclined relative to the guide plane, i.e. a primary swirl will be created in the

airway cavity which, when the receptacle cavity begins to open into the airway cavity, will

generate a secondary swirl in the receptacle cavity in a "gear wheel fashion". The axis of the

secondary swirl will initially be parallel with the primary swirl, but it is not until the receptacle

cavity is arranged in register with airway cavity that the two swirls can be expected to be co-

parallel.

In the figs. 1-9 embodiments the airway cavity axis is arranged in a plane defined by the axial

movement of the blister, however, the blister may also be moved transversely across the



blister cavity or at any desired angle. Further, the airway cavity axis may also be "tilted" out

of the plane of the paper. In the shown embodiments the airway cavity has a generally cylin

drical form, however, it may have other more angular forms just as it may be provided with

projections or irregularities which may aid in de-agglomeration of the powder. Further, the

airway cavity does not have to be straight but may be curved or comprise portions arranged

at an angle relative to each other.

With reference to fig. 10 a multi dose peel mechanism 400 will be described, whereby pee l

ing and conveying a blister tape can be carried out by a mechanism using a spring as the

power source. The mechanism is designed to peel a blister tape of the type described in US

5,873,360 which is hereby incorporated by reference. The shown embodiment is a prototype

mounted on a board 401 and designed to test the peeling mechanism for which reason an

airway is not provided.

The blister tape 410, comprising an elongate receptacle member 4 11 having a plurality of

receptacle cavities 412 arranged along the length and a peelable lid foil layer 413, is kept

coiled up in a first chamber 421 , led out of the chamber around a driving wheel 430 and into

a second chamber 422. In the shown embodiment the cavities have a longitudinal conf igura

tion arranged transversely on the blister tape but they may have any desirable configuration.

Further, two cavities could be arranged side-by-side, e.g. comprising two different powders.

The lid foil is separated from the blister tape at a peeling pin 431 and wound up on a peeling

wheel 432 to which it is attached. When a loading mechanism 435 is turned counter clock

wise a spring wheel 436 is turned and a spring (not shown) mounted inside the spring wheel

is loaded and held in an actuated condition until released. The spring wheel has ratchet arms

that click inside the driving wheel when the loading arm is turned. The driving wheel is pre

vented from turning by a trigger that may be either manual or released by the user's inhala

tion. In a dial-a-dose embodiment the spring can be loaded 1 through 5 steps (clicks) corre

sponding to the desired number of doses. Hereby the driving wheel is allowed to turn which

again turns the peeling wheel by means of gear wheels 437, 438. The motion continues until

the spring wheel meets a spring wheel stop. A tape support member 439 keeps the cavities

on the blister tape close to the driving wheel to ensure contact. The airway cavity and air flow

channels are not shown but are to be positioned in the area where the cavities are opened.

As appears, in this embodiment the oblong cavities are arranged transversely on the recep

tacle member. Corresponding to the above-described single-blister embodiments, the blister

tape may also be provided with openings or cut-out portions controlling the flow of air.



With reference to figs. 11A and 11B a further multi dose peel mechanism 500 will be de

scribed, whereby peeling and conveying a blister tape can be carried out by a mechanism

using a spring as the power source. The shown embodiment is a prototype designed to test

the peeling mechanism.

In this embodiment the blister tape 510 comprises a plurality of individual receptacle mem

bers 5 11 each having a receptacle cavity 512 and being peelably attached to a strip-formed

lid foil member 513 along the length thereof, thereby defining a plurality of containers. The

mechanism comprises a blister tape storage 521 , a peeling station 530 with a peeling edge

(i.e. corresponding to the above-described embodiments), a spring-loaded peeling mecha

nism 540 with a peeling wheel 541 for taking up the lid foil 513, a priming wheel 542 and an

airway 550 with a vacuum-actuated trigger membrane for actuating the triggering mechanism

(arranged inside the peeling wheel) for the peeling mechanism. An advantage of using an

inhalation controlled triggering mechanism is that the receptacle is opened during inhalation

only, this minimizing the risk of an opened blister being left in the device. As appears, in con

trast to the fig. 5 embodiment only the lid foil is collected on the peel wheel whereas the ind i

vidual receptacle member is discarded from the inhaler when it has been fully peeled off the

lid foil. Alternatively, the receptacle member may be a continuous band as above, however,

this would imply cutting off the used receptacle portion. In a situation of use the peel mecha-

nism is activated by turning the priming wheel thereby loading the peel mechanism. When a

given flow of air (or a given vacuum) is created in the airway the trigger mechanism is re

leased and the peel wheel is allowed to turn a given angle corresponding to the peeling and

forwarding of an individual receptacle member. When integrated into an inhaler, the recepta

cle member will be moved past an airway cavity as shown schematically in fig. 1, a flow of air

cleaning the lower surface of the lid foil and emptying the receptacle cavity for powder before

the empty receptacle member is discarded.

With reference to figs. 12 and 13 a further multi dose peel mechanism will be described,

whereby peeling and conveying a blister tape can be carried out by a mechanism using a

spring as the power source. The shown embodiment is a prototype incorporating an aerosol

generating unit similar to that of fig. 5 , however, the prototype is designed to primarily test the

peeling mechanism.

The device 600 comprises a base member (or chassis) 601 on which the further components

are mounted, an aerosol generating unit 610, a vacuum-actuated trigger unit 620, a spring-

actuated index and transport unit 630 for the blister lid, and a blister lid take-up unit 640. A



multi-blister tape (not shown) is to be arranged above the trigger unit. For the shown e m

bodiment the lid foil will be provided with transport perforations along its edges.

The aerosol generating unit comprises a guide plane 619 with an opening 613 to the airway

cavity, a peel edge 617, an air outlet 6 11, and a vacuum outlet 618 adapted to be connected

to the vacuum inlet 621 on the trigger unit. The trigger unit comprises a vacuum chamber

and a moveable membrane connected to a bi-stable trigger mechanism. The transport unit

630 comprises a cylindrical transport and index wheel 631 with upper and lower circumferen

tial rows of projections 632 adapted to engage and pull the lid foil, as well as an actuatable

drive coil spring arranged between the base member and the wheel. The transport wheel

comprises a first gear wheel 635 which is in toothed engagement with a second gear wheel

645 on the take-up wheel 641 to which the end of the lid foil is attached, e.g. by means of

projections 642. The second gear wheel is further in toothed engagement with a damping

unit 650 which controls the speed of blister transport. When the drive spring is actuated by

lever 635 the spring and an associated ratchet will be rotated corresponding to the ad

vancement of one blister member (see fig. 11A). This will tend to rotate the drive wheel and

thereby the take-up wheel, however, a releasable stop (locking arm 646 in fig. 13) is a r

ranged on the take-up wheel, the stop engaging the base member and being released when

the trigger mechanism is actuated by the generated vacuum.

When a blister tape is mounted the lid foil is threaded around the peel edge, out through the

opposed side of the aerosol generating unit, around the drive wheel (on the side facing away

from the trigger unit), for being attached to the take-up wheel.

In the cross-sectional view of fig. 13 the trigger mechanism is shown in greater detail. The

trigger mechanism comprises a vacuum chamber 622 with a trigger membrane 623 move-

able by the generated vacuum. From the other side of the membrane a pin projects, the pin

comprising an opening 625 through which a bi-stable spring 626 is arranged. The spring is

mounted in a housing 627 with a free end 628 of the spring projecting there from, the spring

being designed to "flip" between the shown initial state and a reversed actuated state when

actuated. When the membrane is moved downwardly by the vacuum generated by the user's

inhalation the pin will act on the spring, and if the vacuum generated is sufficient the bi-staple

spring will be actuated and "flip", this resulting in the free end of the spring moving upwards

where it then engages the locking arm 646 and moves it out of engagement with the base

member, this allowing the drive wheel to rotate and pull the blister lid, whereby a receptacle

cavity is moved into flow communication with the airway cavity. As the effective diameter of



the take-up wheel will increase as lid foil is collected, rotation of the take-up wheel varies by

means of a ratchet mechanism 643 arranged between the second gear wheel 645 and the

take-up wheel 641 , this allowing the gear wheel to be "over-rotated".

In the above description of the preferred embodiments, the different structures and means

providing the described functionality for the different components have been described to a

degree to which the concept of the present invention will be apparent to the skilled reader.

For example, instead of a blister tape the drug carrier could be in the form of a rotatable disc

member comprising a number of drug-filled cavities, e.g. as shown in US 6,1 16,239. Alterna-

tive, the opening between a receptacle cavity and the airway cavity could be controlled by a

"shutter" aperture, this allowing a receptacle to be emptied to be arranged under the airway

cavity before flow communication is established by movement of the shutter member. The

peeling mechanism could also be based on a flap as in e.g. US 2005/0081851 , just as the

drive wheel could push the lid foil into a compartment instead of winding it up.

The detailed construction and specification for the different components are considered the

object of a normal design procedure performed by the skilled person along the lines set out

in the present specification.



CLAIMS

1. A method of aerosolizing a drug formulation, comprising the steps of:

providing a receptacle member (51 , 250) having a receptacle cavity (52, 253) con-

taining a powder drug,

providing a device ( 1 , 100, 200, 300) with an airway cavity (30, 212) comprising a

tangential air inlet (32, 214) and an air outlet (35, 2 11) , the airway cavity comprising an open

ing (31 , 213) having a closed state and an open state in which it is in flow communication

with the receptacle cavity,

- providing a flow of air through the air inlet when the airway cavity is in its closed

state, thereby creating a swirl of air in a portion of the airway,

when a swirl of air has been created, arranging the receptacle cavity in flow com

munication with the airway cavity, the swirl of air in the airway cavity thereby creating a flow

of air in the receptacle cavity, the combined flow of air in the airway cavity and in the recep-

tacle cavity resulting in powder de-agglomeration and transport of the de-agglomerated pow

der towards the air outlet.

2 . A method as in claim 1, wherein in the open state the flow communication between

the airway cavity and the receptacle cavity is gradually enlarged.

3 . A method as in claim 1 or 2 , wherein the device further comprises means (242, 630,

620) for shifting the opening between the closed state and the open state, the shifting means

being actuated in response to inhalation through the air outlet.

4 . A method as in claim 1 or 2 , wherein:

the receptacle member (250) comprises a closure portion (251) and a receptacle

cavity portion (252), the closure portion engaging the airway cavity opening in the closed

state, thereby serving as a closure for the airway cavity opening,

the receptacle member and the airway cavity being moveable relative to each other

from a first position in which the closure portion closes the airway cavity opening, and a sec

ond position in which the airway cavity is in flow communication with the receptacle cavity.

5 . A method as in claim 4 , wherein the device further comprises means (242, 630, 620)

for moving the receptacle member between the first and second position, the means for mov-

ing the receptacle member being actuated in response to a users inhalation through the air

outlet.



6 . A method as in any of claims 1-5, wherein a primary swirl of air is created in the a ir

way cavity and a secondary swirl of air is created in the receptacle.

7 . A method as in claim 6 , wherein the secondary swirl has a swirl axis non-

perpendicular to the primary swirl axis.

8 . A method as in any of claims 1-7, wherein the receptacle cavity opens directly into

the airway cavity.

9 . A method as in any of claims 1-8, wherein the device comprises:

a) a drug carrier (201 ) comprising:

a receptacle member (250) having a receptacle cavity (253) containing a

powder drug,

- a lid (240) peelably attached to the receptacle member thereby defining a

container, the lid comprising a lower surface facing the receptacle member and an

opposed upper surface,

b) a peel structure (224) engaging the upper surface of the peelable lid in sliding e n

gagement therewith,

- wherein the aerosol generating device is adapted in such a way that pulling the

peelable lid opens the container and brings the receptacle cavity in flow communication with

the airway cavity.

10. An aerosol generating device ( 1 , 100, 200, 300), comprising:

- a receptacle member (51 , 250) having a receptacle cavity (52, 253) containing a

powder drug,

an airway cavity (30, 212, 312) comprising a tangential air inlet (32, 214, 314) and

an air outlet (35, 218, 318) adapted to be connected to the airway of a patient, the airway

cavity comprising an opening (31 , 213, 313) having a first closed state and a second open

state in which it is in flow communication with the receptacle cavity,

wherein a flow of air introduced through the tangential air inlet when the airway cav

ity opening is in its closed state creates a swirl of air in a portion of the airway,

wherein, when the receptacle cavity is in flow communication with the airway cavity,

the swirl of air in the airway cavity creates a flow of air in the receptacle cavity, the combined

flow of air in the airway cavity and in the receptacle cavity result in powder de-agglomeration

and transport of the de-agglomerated powder towards the air outlet, and



wherein the opening is controlled in response to a users inhalation through the air

outlet.

11. A device as in claim 10, wherein in the open state the flow communication between

the airway cavity and the receptacle cavity can be gradually enlarged.

12. A device as in claim 10 or 11, further comprising means (242, 630, 620) for trans

forming the opening between its first and second state, wherein the transforming means is

actuated in response to a users inhalation through the air outlet.

13. A device as in claim 10 or 11, wherein:

the receptacle member (250) comprises a closure portion (251) and a receptacle

cavity portion (252), the closure portion engaging the airway cavity opening in the closed

state, thereby serving as a closure for the airway cavity opening, and

- the receptacle member and the airway cavity are moveable relative to each other

from a first position in which the closure portion closes the airway cavity opening, and a sec

ond position in which the airway cavity is in flow communication with the receptacle cavity.

14. A device as in claim 13, further comprising means (242, 630, 620) for moving the

receptacle member between the first and second position, the means for moving the recep

tacle member being actuated in response to a users inhalation through the air outlet.

15. A device as in claim 14, wherein the means for moving the receptacle member

comprises:

- actuatable drive means (630) for moving the receptacle, and

actuatable triggering means (620) for actuating the drive means, the triggering

means comprising an element (623) responsive to patient inspiration through the air outlet.

16. A device as in any of claims 10-15, comprising:

a) a drug carrier comprising:

a receptacle member (250) having a receptacle cavity (253) containing a

powder drug,

a lid (240) peelably attached to the receptacle member thereby defining a

container, the lid comprising a lower surface facing the receptacle member and an

opposed upper surface,



b) a peel structure (41 , 224, 324) engaging the upper surface of the peelable lid in s lid

ing engagement therewith,

wherein the aerosol generating device is adapted in such a way that pulling the

peelable lid results in sliding movement between the peelable lid and the peel structure,

thereby opening the container and bringing the receptacle cavity in flow communication with

the airway cavity.

17. A device as in claim 16, further comprising a guide for guiding the drug carrier, the

guide comprising:

- a first portion (223) adapted to engage a portion of the upper surface of the lid, and

a second portion (219) comprising the airway cavity opening (213), the second po r

tion adapted to engage an upper surface portion (251) of the receptacle member,

wherein a peel edge is formed between the first portion and the support surface.

18. A device as in claim 17, wherein the peel edge (224) forms a portion of the circum

ference of the airway cavity opening (213).

19. An aerosol generating device as in any of claims 16-18, comprising a plurality of in

dividual receptacle members (51 1) peelably attached to the lid (513) along the length thereof,

thereby defining a plurality of containers (512).

20. An aerosol generating device as in any of claim 16-18, comprising an elongate re

ceptacle member (41 1) having a plurality of receptacle cavities (412) arranged along the

length thereof and being peelably attached to the lid (413), thereby defining a plurality of con-

tainers.

2 1 . A device as in any of the previous claims, wherein the air outlet comprises means

(36, 217, 317) for at least partially transforming the air swirl into an axial flow of air.

22. A device as in any of the previous claims, wherein the airway cavity has a general

axis defining a general axis for the generated swirl, the air outlet being arranged generally

co-axially with the airway cavity.

23. A device as in any of the previous claims, wherein:

- the receptacle cavity and the airway cavity are moveable relative to each other cor

responding to a reference plane,



the airway cavity has a configuration generating a swirl of air having a swirl axis, and

the swirl axis is generally non-perpendicular to the reference plane.

24. An aerosol generating device adapted to receive a receptacle member having a re-

ceptacle cavity containing a powder drug, comprising:

an airway cavity comprising a tangential air inlet and an air outlet adapted to be con

nected to the airway of a patient, the airway cavity comprising an opening adapted to have a

first closed state and a second open state in which it can be brought in flow communication

with the receptacle cavity,

- wherein a flow of air introduced through the tangential air inlet when the airway cav

ity opening is in its closed state creates a swirl of air in a portion of the airway, and

wherein, when the receptacle cavity is in flow communication with the airway cavity,

the swirl of air in the airway cavity creates a flow of air in the receptacle cavity, the combined

flow of air in the airway cavity and in the receptacle cavity result in powder de-agglomeration

and transport of the de-agglomerated powder towards the air outlet.

























INTERNATIONAL SEARCH REPORT
International application No

PCT/EP2008/051052

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61M15/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-I nternal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passagθs Relevant to claim No.

EP 1 386 630 A l (CHIESI FARMA SPA [IT]) 10-15,

4 February 2004 (2004-02-04) 21-24
column 13, lines 24-39
column 14, line 11 - column 15, line 8
column 16, line 45 - column 19, line 57

column 22, line 42 - column 25, line 51

figures 16-20

EP 1 488 819 A (UNIV GRONINGEN [NL]) 24
22 December 2004 (2004-12-22)
the whole document

_ /

X Furtherdocument 's are listed In the continuation of Box C. See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date

or priority date and not in conflict with the application but
"A' document defining the general state of the art which is not cited Io understand the principle or theory underlying the

considered to be of particular relevance invention
"E' earlier document but published on or after the international 1X1 documθnt of particular relevance; the claimed invention

filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document Is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document Is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

"P1 document published prior to the international filing date but in the art.

later than the priority date claimed ■&1 document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

2 May 2008 15/05/2008

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 581 B Patentlaan 2
NL - 2280 HV Rijswijk

TeI. (+31-70) 340-2040, Tx. 3 1 651 epo nl,
Fax: (+31-70) 340-3016 Aza ϊ zia, Mourad

Form PCT/IS/V210 (second sheet) (April 2005]



INTERNATIONAL SEARCH REPORT
International application No

PCT/EP2008/051052

C(Contlnuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

UO 2006/066910 A (GLAXO GROUP LTD [GB]; 16-20

ROUSE COLIN JOHN [GB]; WALKER RICHARD IAN

[GB]) 29 June 2006 (2006-06-29)

page 1 , lines 6-9

page 2 , line 19 - page 3 , line 9

page 6 , line 7 - page. 7 , line 15

page 17, lines 1-6

page 30, lines 18-23
page 34, lines 8-31

figures 2 ,5c, 11

US 2003/172927 Al (YOUNG MATTHEW [GB] ET 10-24

AL) 18 September 2003 (2003-09-18)

the whole document

WO 2006/079749 A (VALOIS SAS [FR]; POCOCK 10-24

ANDREW GORDON [GB]; KAY STUART BRIAN

WILLIAM [) 3 August 2006 (2006-08-03)
the whole document



International application No.

PCT/EP2008/051052INTERNATIONAL SEARCH REPORT

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons:

1. π π Claims Nos.: 1-9
— because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39. 1(iv) PCT - Method for treatment of the human or animal body by
therapy

2. r Claims NOS.:
because they relate to parts o f the international application that do not comply with the prescribed requirements to such
a n extant that no meaningful international search can be carried out, specifically:

3. r Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention Is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this International application, as follows:

1 . I I A s all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
I 1 ncllflaiimmRs.

2 . A s all searchable claims could b e searched without effort justifying an additional fees, this Authority did not invite payment o f
additional fees.

3 . I A s only some o f the required additional search fees were timely paid by the applicant, this international search reportcovers
'— ' only those claims for which fees were paid, specifically claims Nos.:

4 . J N o required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it Is covered by claims Nos.:

Remark o n Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
'— ' payment o f a protest fee.

~] The additional search fees were accompanied by the applicant's protest but the applicable protest
- fee was not paid within the time limit specified in the invitation.

I I N o protest accompanied the payment o f additional search fees.

Form PCT/lSA/210 (continuation o f first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT
International application No

Information on patent family members.
PCT/EP2008/051052

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1386630 Al 04-02-2004 AR 057527 A2 05-12-2007
AT 326251 T 15-06-2006
AU 2003260340 Al 23-02-2004
BR 0313357 A 07-06-2005
CA 2494064 Al 12-02-2004
CN 1671436 A 21-09-2005
DE 60211507 T2 21-09-2006
DK 1386630 T3 11-09-2006

O 2004012801 Al 12-02-2004
EP 1658872 A2 24-05-2006
HR 20050018 A2 30-04-2005
HU 0500594 A2 28-09-2005
J P 2006502759 T 26-01-2006
KR 20050042138 A 04-05-2005
MA 27323 Al 02-05-2005
HX PA05001084 A 05-10-2005
NZ 538430 A 30-06-2006
PT 1386630 T 29-09-2006
SI 1386630 Tl 31-10-2006
T W 272953 B 11-02-2007
UA 80713 C2 25-10-2007
US 2005183723 Al 25-08-2005
US 2006185672 Al 24-08-2006
YU 8505 A 17-08-2006

EP 1488819 A 22-12-2004 CA 2529069 Al 23-12-2004
CN 1805765 A 19-07-2006
J P 2006527624 T 07-12-2006
WO 2004110538 Al 23-12-2004
US 2006237010 Al 26-10-2006

WO 2006066910 A 29-06-2006 AU 2005318405 Al 29-06-2006
CA 2591475 Al 29-06-2006
CN 101084033 A 05-12-2007
EP 1838369 Al 03-10-2007

US . 2003172927 Al 18-09-2003 NONE

WO 2006079749 A 03-08-2006 CN 101107034 A 16-01-2008
EP 1890753 A2 27-02-2008
FR 2881119 Al 28-07-2006


	front-page
	description
	claims
	drawings
	wo-search-report

