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DESCRIPTION
INHALER DEVICE HAVING AN IMPROVED GUIDE GEAR
Field of Invention

The present invention relates to improvements carried out in the gear members of inhaler

devices enabling the administration of dry powder inhalation drugs.
Prior Art

Diseases such as asthma, bronchitis, and COLD (Chronic Obstructive Lung Disease)
substantially decrease the quality of human life, despite the developments which have been
made in the diagnosis and therapy thereof in the recent years. It has been proposed to
administer medicaments via inhalers for optimizing the treatment of such diseases. The
inhaler route of treatment is the most preferred one and it is expected to remain so, as the
first option, in the future. The most important advantage of using medicaments via inhalation
is based on providing a more efficient therapy by making use of lower amounts of
medicaments, delivering higher concentrations of medicaments to the airways, and
particularly decreasing the systemic side effects of the medicaments. The most important
causes of the lack of a satisfactory control of patients albeit the presence of quite efficient
treatments against respiratory tract diseases are stated to be as the noncompliance, arising
from the inefficient use of inhalers and from inadequate compliance to the physician-

recommended treatments.

Nowadays, there have been developed various inhalation devices for administering
inhalation medicaments. These devices are basically classified into two groups, i.e. metered
dose inhalers and dry powder inhalers. These typés of devices are structurally provided with
basic components such as an actuator, counter, body, lid, lock, etc. Additionally, powder
inhalation medicaments aré kept in carriers such as blisters, capsules, etc. Blisters are
composed of two basic parts, a main layer provided with cavities carrying the medicament,

and a strippable protective layer.

Such type of inhaler devices having multiple blisters comprise various actuator and force
transmission members. These members are generally articulated to each other and are
disposed in a protective body. The body typically has a complementing two-part structure.

One of these parts is positioned below said members to provide a basis, whereas the other
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one is positioned above these members in the form of a cover. Actuator and force
transmission members disposed between the body parts are designed to provide the best
use of a drug-carrying blister. The actuator and force transmission members comprise gears
of various types and sizes. A congruent operation of these gears makes it possible to
administer a drug. Said gears may become damaged due to jams occurring during use, or
cannot be run due to the inability to advance the blister. This case is caused with the drug in
the blister opened for administration pouring down into the device under the influence of the
actuating parts and of the air, and accumulating between the upper surface of the gears and
the part of the body just on the top of these components. In other words, the powder which is
poured from the blister jams the mechanism by getting deposited between the upper surface
of the gears and the inner part of the body. On the other hand, the multipart structure of the
mechanism brings about a high size requirement and this, in turn, causes inconvenience for
users in terms of carrying and using the device. For this reason, it turns out to be a necessity
to use a minimal size for the body and the inner mechanism. When the size of the body is
minimum, this makes the distance between the members of the inner mechanism and the
protective body too small and therefore any powder drug residues accumulating therein jam
the mechanism. Such mechanisms in which these problems may be encountered can be
found in the applications and patents EP1292510 B1, WO03/035508 A1, EP1436217.

The complicated multipart structure of many of the blister advancement mechanisms and the
problems concerning the placement of the members leads to application- and use-related

difficulties and prevent the users from obtaining maximum efficiency.

In result, there is a novelty required in the field of inhaler devices, providing high-accuracy

operation, as well as advantages in terms of device size and use.

Object and Brief Description of Invention

The present invention relates to a novel gearing for an inhaler device used for dry powder
inhalation, eliminating all problems mentioned above and bringing additional advantages to

the relevant prior art.

Accordingly, the main object of the present invention is to provide an accurately-operating

" blister advancement mechanism for use in a dry powder inhaler device.

Another object of the present invention is to provide a gear embodiment enabling to use a

minimum size.
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A further object of the present invention is to provide a smoothly-operating blister
advancement mechanism by virtue of gearing members which prevent the occurrence of

jamming and breaking.

In order to achieve all objects described above and to emerge from the following detailed
description, a dry powder inhaler device has been developed which comprises an outer
body, an advancement mechanism housed in an inner part of the outer body, and a guide
gear in this mechanism, said guide gear having a body provided with grooves into which
blister cavities filled with a powder drug are placed.

In a preferred embodiment, said novelty according to the present invention is based on
providing at least one pocket formed on an upper surface of the guide gear, said pocket

enabling to release any powder drug accumulated therein.

In another preferred embodiment according to the present invention, one end of said pocket

is opened to an inner edge of the guide gear.

In a further preferred embodiment according to the present invention, one end of said pocket

is opened to an outer edge of the guide gear.

In another preferred embodiment according to the present invention, the end of said pocket

is opened to the inner edge and the outer edge of the guide gear.

In a further preferred embodiment according to the present invention, the base of the pocket
is inclined towards the end part.

In another preferred embodiment according to the present invention, the basal surface of the

pocket is in the form of a square, rectangle, eIIipée, circle or triangle.
Brief Description of Figures
Figure 1 is an illustration of a representative embodiment according to the present invention.

Figure 2 is an exemplary illustration of the components making up the outer body of the

device according to the present invention.



10

15

20

25

30

35

WO 2013/176635 PCT/TR2013/000139

4

Figure 3 is an exemplary illustration of an advancement mechanism and the inner part of the
device body according to the present invention.

Figure 4 is an exemplary illustration of the advancement mechanism and the inner part of the

device body according to the present invention.

Figure 5 is an exemplary illustration of a guide gear according to the present invention.

Figure 6 is an exemplary illustration of the guide gear according to the present invention.

Figure 7 is an exemplary illustration of the guide gear and a pocket according to the present

invention.

Figure 8 is an exemplary illustration of a blister and cavities according to the present

invention.
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Detailed Description of Invention

In the following detailed description, an inhaler device (6) according to the present invention
shall be described illustratively by making references to the accompanying figures, only to

make it clear without imposing any restrictions thereon.

An outer body (1) of the inhaler device (6) according to the present invention, of which an
exemplary illustration is given in figures 1 and 2, is composed of two complementary parts
(14, 15), provided with retaining tabs at their periphery. The outer body (1) is made by
assembling these two parts to each other. The upper part of the outer body (1) is provided
with a mouthpiece (13) enabling a user to inhale a medicament. Furthermore, a lid (7) is
provided, which preferably can be rotated as a result of being pivoted to the outer body (1)
and can be closed to cover the mouthpiece in order to keep clean the mouthpiece when the
inhaler device (6) is not in use and to prevent any unwanted substances from entering into

the device.

According to the exemplary illustrations given in figures 1, 3, 4, 5, and 8, a gear set of the
advancement mechanism is disposed in an inner part of the outer body (1) to provide the
operation of the inhaler device (6). Along some intermediary channels of this gear set are
provided a blister (3) having cavities (4) filled with a powder drug. The gear set further
enables to move the blister in one direction only. This gear set comprises a guide gear (5)
just below the mouthpiece, the body of this guide gear having grooves (2) into which the
blister (3) cavities (4) containing a powder drug is placed. The grooves (2) of the guide gear

are positioned exactly below the mouthpiece of the inhaler device.

According to the exemplary illustrations shown in figures 5, 6, and 7, the guide gear (5) is
provided with grooves (2) thereon and the teeth of the gear are aligned along the basal
periphery thereof. A planar surface (7) is proVided at the upper part of the guide gear. A
pocket (8) is formed in this upper surface (7). One edge (9) of the pocket (8) can be opened
to an inner edge (10) or to an outer edge (11), or to both of these edges of the guide gear
(5). The base of this pocket (8) can have a straight, a sunken, or a stepwise surface
structure. The base (12) of the pocket is preferably formed in an inclined manner towards the
inner edge or the outer edge of the pocket. The surface of the pocket base (12) can have a

square, rectangular, oval, circular, or a triangular form, or any other forms.

An unused filled blister (3) is extended along the intermediate channels and separated into
two parts, i.e. the main layer and the protective layer, by means of the mechanism. The
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_grooves of the guide gear is positioned exactly below the device mouthpiece such that a

drug-filled cavity (4), which is first in the queue, is administered. During administration, even
a trace amount of a powder drug can be jammed between the upper surface (7) of the guide
gear (5) and the inner surface of the outer body. This jamming prevents the motion of the
entire advancement mechanism to such an extent that if the device is forced to operate, the
mechanism breaks down. In order to overcome this problem, a pocket (8) is formed on the
planar surface (7) disposed on the upper part of the guide gear (5). Any powders getting
jammed between the upper surface (7) and the inner part of the outer body (1) are poured
into this pocket (8) with the scraping action of the drug during operation, and are removed
from the pocket to other parts which would not block the mechanism. By virtue of the pocket
(8), the jamming of powders is prevented and the distance between the body (1) and the
upper surface (7) of the guide gear (5) is minimized. In result, a device embodiment is
achieved having a smoothly-operating blister advancement mechanism and is advantageous

in terms of size.



10

15

20

25

30

WO 2013/176635 PCT/TR2013/000139

7

CLAIMS

. A dry powder inhaler device (6) comprising an outer body (1), an advancement

mechanism housed in an inner part of the outer body, and a guide gear (5) in this.
mechanism, said guide gear having a body provided with grooves (2) into which
blister (3) cavities (4) filled with a powder drug are placed, characterized in that

- said guide gear (5) comprises at least one pocket (8) formed on an upper
surface (7) of the guide gear, said pocket (8) enabling to release or
remove any powder drug accumulated therein.

. The guide gear (5) of a dry powder inhaler device (6) according to Claim 1, wherein

one edge (9) of said pocket (8) is opened to an inner edge (10) of the guide gear (5).

. The guide gear (5) of a dry powder inhaler device (6) according to any of the

preceding claims, wherein one edge (9) of said pocket (8) is opened to an outer edge
(11) of the guide gear (5).

. The guide gear (5) of a dry powder inhaler device (8) according to any of the

preceding claims, wherein the edge (9) of said pocket (8) is opened to an inner edge

and an outer edge of the guide gear (5).

. The guide gear (5) of a dry powder inhaler device (6) according to any of the

preceding claims, wherein the pocket has a base (12) inclined towards the end part of

the pocket.

. The guide gear (5) of a dry powder inhaler device (6) according to any of the

preceding claims, wherein the surface of the base (12) of the pocket has a square,

rectangular, oval, circular, or trianguiar shape.
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