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Background of the invention

The administration of medicaments by inhalation is one of the most
16  promising approaches in therapy that can be applied fo a wide variety of
diseases. The first inhaled medicaments were used for the treatment of
diseases affecting the airways; however there has been an increased
interest recenily for the development of inhaled forms of medicaments that
target various other diseases, such as diabetes.
20
The administration of medicaments by inhalation is carried out by using
inhalation devices (inhalers). A large number of such devices are
comprised in the state of the art. A large category of inhalers includes those
wherein the medicament is situated in a receptacle in the form of dry
25 powder and wherein the patient, by using the power of his/hers lungs,
creates a streaming of air which carries along the powder which is
subsequently inhaled through a mouthpiece. These devices are known as
dry powder inhalers (DPIs). The powder in said devices is either situated in
a container from where the required amount is measured using an internat
30 mechanism, or it is packed as individual doses in the corresponding
receptacles such as blister packs or capsules. The powder comprises the
active ingredient which in most cases is combined with one or more
excipients.
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as a result of the presence of smaller amounts of the active ingredients in

each dose, whereas in the worst cases it may become hazardous for the
patient since the decomposition products could not only be therapeutically
ineffective but pose a danger to the patient’s health. Furthermore, the
presence of a mixture of active ingredients creates problems with the
development of the appropriate pharmaceutical composition, since each
active ingredient has its own physical and chemical characteristics which
are not necessarily compatible with the corresponding characteristics of the
other ingredient. Consequently, the development of a pharmaceutical



However, the presence of a mxture of active
ingredients in the pharmaceutical conposition creates
consi derabl e problens. First of all it is 20 possible
that an interaction between ghe active ingredients
conprised in the m xture may occur, which may result

in their deconposition. This outcone in the best of
cases | eads to . the decre d effectiveness of th
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specially designed single dose blister strip. The device comprises a
~mouthpiece, a blister strip Vsupport surface and a strip storage compartment.
The support surface'compfises an attachment point {e.g. a protrusion), a
cavity which receives the blister of the strip and Quides for the correct
placement of the strip. The three parts are movably joined to each other.
When the blister strip is placed on the support surface and the mouthpiece
is in its basic position, the base of the mouthpiece touches the strip and

covers completely the powder containing blister.

The mouthpiece of said device comprises threé parts, an exterior part and
two i-ntel'"ior parts of conical shape. -The first of the interior parts, - whose
lower side has two obenings and touches the blister of the strip, is divided
into two chambers through which the air which enteré the mouthpiece
carries the powder. Then, the mixture of air and powder passes through the

second interior part of the mouthpiece and exits the device.

In order to use said device for the simultaneous administration of a
combination of medicaments, the single dose blister strips should contain
the mixture of said compounds, with all the aforementioned problems and

disadvantages.

Embodiments of the present invention seek to enable the user to inhale
simultaneously a combination of two medicaments, while providing solutions

to all of the above-mentioned problems.
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blister completely.

Embodiments of the present invention provide a dry powder inhaler which is
suitable for the simultaneous administration of more than one medicament.
What is meant by the term simultaneous administration is that the patient
receives the required dose of the medicaments by inhaling only once.
According io embodiments of the present invention each pharmaceutical
ingredient is packed in a separate blister of the same single dose blister
strip, wherein the term single dose blister strip designates a strip that
contains a single dose of each medicament. The device comprises a
mouthpiece, a blister strip support surface and a blister strip compartment.
The support surface comprises a point for the attachment of -the strip
(attachment point), two cavities which receive the blisters of the powder
containing strip and guides for the firm placement and the correct alignment

of the strip. Preferably the attachment point is a protrusion. The mouthpiece



Enbodi ments of the present invention seek to enable
the user to inhale sinultaneously a conbination of
two nedi canents, while providing solutions to all of
t he above-nenti oned problens. 4 Description of the
i nvention According to an aspect of the present
invention, there is providedtaa conbination of a dry
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once. According to enbodi nents of the present
-invention each pharnaceutical ingredient is packed in
a separate blister of the sane single dose blister
strip, wherein the termsingle dose blister strip
designates a strip that contains a single dose of
each nedi canment. The device conprises a nout hpi ece, a
blister strip support surface and a blister strip
conpartnment. The support surface conprises a point
for the attachnent of the strip (attachnent point),
two cavities which receive the blisters of the powder
containing strip and gui des for the firm pl acenent
and the correct alignment of the strip. Preferably
the attachnment point is a protrusion. The nout hpi ece
is novably joined to the support surface so as when
the device is ready for inhalation the base of the
nout hpi ece touches the strip and covers conpletely
t he powder containing blisters. According to
enbodi nents of the present invention the adm nistered
medi canments cone into contact with each other for the
first time just before they exit the nouthpiece of
the device, as it is explained herein bel ow
Enbodi nents of the present invention also provide a
blister strip for the storage of a single dose of a
conbi nation of nedi canents, wherein said stripis
~conprised of a base sheet and a cover sheet which are
made of materials known fromthe state of the art,
such as al um nium pol yam de, paper, polyester etc.
The base sheet conprises an attachnment formation and



5 sheet fromthe base sheet. The active

phar maceuti cal ingredients packed in the blisters of
~said strip may be used as such or they may be
conbined with suitable excipients. The term
medi-canment therefore, used throughout the present
description and clai ns, designates either the
pharnaceutical i ngredi ent as such or its conbination
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particularly preferred that it does not exceed 10% of
said height. The top of the |lower part of the
nmout hpi ece is sealed by a cover which bears two
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Accordi ng ‘to enbodi nents of the present invention the
size of each opening is |larger than the dianeter of
t he correspondi ng cylinder. The gaps between the
openi ngs of the cover and each cylinder respectively
allow for a portion of the air which enters the | ower
part of the mouthpiece instead of heading towards the



Wth the nout hpi ece according to enbodi nents of the
present invention no accunul ati on of powder on the
inner walls of the inhalation device is observed.
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cost effective and simple manner. According to embodiments of the present
invention, the two gaps may have the same or different sizes. The size of
the gaps depends on the properties of each powder and on the group of
patients that use the device. It is generally preferred that the overall surface
of the gaps should be up to three times greater than the surface of the
opening(s) for the entrance of the air into the lower part of the mouthpiece.

It is S more preferred that the



easi er and cost effective, since there is no need to
devel op a pharmaceutical conposition which is
suitable for both active ingredients at the sane
tinme. The drawings that follow illustrate sone
exanpl es of the present invention. Brief description
of the drawings Figure 1 shows an inhal ati on device
according to the present invention. Figure 2 shows

the blister stri rt surface of the inhal ation
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t he. nout hpi ece and the air flow through It. 9
With the mouthpiece according to embodiments of the present invention no

- accumulation of powder on the inner walls of the inhalation device is
observed. This feature may be very important for the efficacy of the device
since it may ensure that the patient inhales every time the required dose of

the medicament.

The inhalation device according to embodiments of the present invention
may be used in the following way:'The user lifts the mouthpiece from its
basic position and places a blister strip on the support surface in such a
way that the attachment formation of the strip is combined wifh thé
corresponding attachment point of the surface. The strip is aligned with the
help of the guides and the blisters enter the cavities of the surface. Then,
the user retumns the mouthpiece to its basic position and exposes the
powder by pulling away the cover sheet of the strip. At this point the base of
the mouthpiece touches the strip while it covers completely the powder
containing blisters and the device is ready for inhalation. The user then
inhales the powder and by lifting the mouthpiece from its basic position in
order to replace the used strip, he verifies that he has inhaled the entire

amount of the powder. -

Embodiments of the present invention exhibit significant ad\}antages
compared to the state of the art. Since the two pharmaceutical compounds
do not come into contact prior to thé inhalation process but only after they
leave the cylinders of the mouthpiece, they do not interact with each other
and therefore the possibility of decomposition as a result of such interaction
may be eliminated. This means that the device aécording embodiments of
the present invention provides for the possibility of simultaneous
administration of a far greater number of medicament combinations since it

allows the simultaneocus administration of



Detai |l ed description of the drawings Figure 1 shows

an exanple of a dry powder inhalation device suitable

for the sinultaneous adm nistration of nore than one

pharmaceutical 5 conmpounds whier ei n t he powder is

packed in the blisters of single dose blister strips,
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Fi gfif&aFediifins an exanpl e of a nout hpi ece accor di ng

to the present invention. The nouthpi ece conprises

thr e BRailvihgB ¥t Sollol IRisEbicEsdime e%ﬁle{léf)the Eﬁés@ﬁt ih{¥htion.
pati ent places in his nouth during the inhalation,

and tmo |nternal parts (6 and 7). The external part

( 5) Buefdesériptisn g geings (8) for

Figure 1 s.hows an inhalation device according to the present invention.
Figure 2 shows th_e blister strip support surface of the inhalation device.
~ Figure 3 shows the mouthpiece of the deviée.
- Figure 4 shows the lower pért of the mouthpiece of the device.

Figure 5 shows a single dose blister strip according to the present

invention.
Figure 6 shows the manner by which the blister strip is placed in the devicé.

Figure 7 shows a vertical section of the mouthpiece and the air flow through
“it.
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is acconmodated at the inner walls of the external
part (5). The top of the con@ (6) represents the exit
of the powder fromthe device, whilst its base is
fitted to the top of the lower part (7). The latter
par Detaifedodasseistidrnof the er (9 and 10) for the
entrance of the alr into 25 it, and two pairs of two
openings (11, 12 and 13, 14) at its base. Two of the
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strip support surface (B} and a strip storage compartment (C).

The blister strip support surface (B) (figure 2) comprises a protrusion (1)
10 which setves as an attachment point, two cavities (2) and (3), which
accommodate the blisters of the strip, and guides (4) for the correct
alignment and firm placement of the strip. The mouthpiece (A) is movably
joined to the support surface (B). In order to allow for the ptacement of the
strip in the device, the mouthpiece (A) is lifted from its basic position.
15
Figure 3 shows an example of a mouthpiece according to the present
invention. The mouthpiece comprises three main parts: The external part
(5), which the patient places in his mouth during the inhalation, and two
internal parts (6 and 7). The external part (5) comprises an opening (8) for
20 the enfrance of the air into the device. The upper internal part (6) is
generally of conical shape and is accommodated at the inner walls of the
external part (5). The top of the cone (6) represents the exit of the powder
from the device, whilst its base is fitted fo the top of the lower part (7). The
latter part comprises two openings (9 and 10) for the entrance of the air into
25 it, and two pairs of two openings {11, 12 and 13, 14) at its base. Two of the
openings (11 and 13) constitute the entrance of the air into each powder
containing blister and the other two openings (12 and 14) the exit of the
powder from each of the blisters. The openings for the exit of the powder
(12 and 14) bear a sieve, which is optional according to the invention, and
30  which prevents the particles that are larger than the desired size to pass
through the mouthpiece. These openings (12 and 14) represent also the



[ prevents the particles that are |ar
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These openings (12 and 14) represent also the 10
bases of two cylinders (15 qnd 16) whose height is
slightly larger than that of the |lower part (7). The
top of the lower part (7) is sealed by a cover (17)
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15  then folded by 180 degrees creating therefore a pulling tab and enabling
the user to expose the powders by pulling away the cover sheet (24) from
the base sheet (20).

Figure 6 show the manner by which the single dose blister strip is placed in
20 the inhalation device. Thus, after the mouthpiece has been lifted from its
basic position, the hole (21) of the strip is passed through the protrusion (1)
of the support surface and each of the blisters (22 and 23) enters the
corresponding cavity (2 and 3). Then the user returns the mouthpiece to its
basic position and pulls the cover sheet (24) until it is detached from the
25  base sheet (20). In case that the user so wishes, he can lift the mouthpiece
from its basic position in order fo verify that the powder is available for

inhalation.

Finally, and while the mouthpiece is at its basic position, the user inhales
30 the powder and then, by lifting the mouthpiece in order to replace the used
strip, he can check that he has inhaled the entire dose of the medicaments.
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order to replace the used he can check that he
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Figure 7 shows a vertical section of the nouthpiece

of figure 3 and the air flow through it. For

vi sihgi &if @yter%ﬁ@dngufbmeye direught opg er Bare ﬁﬁéﬂlﬁgﬁﬁ@tﬁi@ not

e (PBEE LS k2 Y s B i) o
10eqmenrylga;ﬂ9|ardd1 @cthetrir seletstheclpwenpent (Zhaf tieempuinpiece.
o RSB Seck B VAERANL b (11 i e
t haof theer &ir imba the bllster (22), carries away the powder situated in the blister
(22) of the strip, and the mixture of air and powder passes through the
opening (12) for the exit of the powder from the blister into the cylinder (15}

15  and enters the upper part (6) of the mouthpiece. A second portion of the air
that enters the lower part (7), passes through the opening (18) and enters

the upper part (6). This air meets the mixture of air and powder that exits

the cylinder (15) and is combined with them, creating a new mixture of air

and powder which exits the mouthpiece through the opening (25). In the

20 same way, the air that enters the lower part (7) carries away the powder
situated in the second blister (23), while a portion of it passes through the
opening (19) (not shown). Hence, the powders situated in the two blisters

(22 and 23) come into contact with each other for the first time in the upper

part (6) of the mouthpiece, just before they exit the device. The present

25 invention therefore ensures the simultanecus administration of a
combination of pharmaceutical compounds, while avoiding the

disadvantages of the prior art.
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3. A conbination according to claim1 or 2, wherein

t he nout hpi ece conprises an upper part and a | ower
part, wherein the |ower part conprises at |east one
openi ng for the entrance of1 he air into it and whose
base conprises two openingsfor the entrance of the

air into each blister _and t openi n%s for, the exi
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corresponding cylinder. 5. A conbination according
to claim4, wherein the overall surface of the gaps
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combi nation according to claim6, wherein the surface
of the gaps is up to one and a half tines greater.
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part of the nouthpiece. 9. A conbination according
to claim8, wherein the top of each cylinder does not
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gaps is up to one and a half times greater.

8. A combination according to any of claims 4 to 7, wherein the height
of each cylinder is such that its top does not exceed 50% of the height of

" the upper part of the mouthpiece.

9. A combination according to claim 8, wherein the top of each
cylinder does not exceed 20% of the height of the upper part of the

mouthpiece.



14 10. A conbi nation according to claim9, wherein the
top of each cylinder does not exceed 10% of the
hei ght of the upper part of the nouthpiece.

14

10. A combination according to claim 9, wherein the top of each
cylinder does not exceed 10% of the height of the upper part of the

mouthpiece.



