| mprovenent of a dry powder inhaler Technical field 5
The present invention refers to a device for the

i nhal ati on of nedicanents in the formof dry powder
wherein the medi canment is packed in the blisters of

Ve pgl/eot8se blister strips. Techni cal backgrRSUHeR2E/000027
The adm ni stration of medi canents by inhalation is

one of the nobst prom sing approaches in therapy that

can be applied thibrcWeﬁfénVéFd @{r)éoﬂﬁerdhl%@éi&es The
first inhaled nedi canents were used for the treatnent

of di seases affecting the airways; however there has
beenr@RnikAGRKRASEd 15 interest recently for the
devetropment—of inhaled fornms of medi caments that
target various other diseases, such as diabetes. The
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carried out usi ng i nhalation devices (inhalers
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i ncl udes those wherein the nedicanent is situated in

a receptacle in the formof dry powder and wherein

t he T%hhi%tbacgow ng the power of his/hers |ungs,
cre aming of air which carries along the
%V\der whi ch i s subsequently inhaled through a
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cases i s conbipned with one or re
target various other diseases, such as diabetes.

The administration of medicaments by inhalation is carried out by using
inhalation devices {inhalers). A large number of such devices are
20 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
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
25  dry powder inhalers (DPIs}. The powder in said devices is either situated in
a container from where the reguired amount is measured using an internal
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

30 excipients.



30 excipients. 2 International patent application
W03082389 di scl oses a dry powder inhaler wherein the
nmedi cament is stored in the blisters of specially

desi gned single dose blister strips. The device
VADIPT/I2888 a nout hpi ece, a blister strip suppgr¥GR2007/000027
surface and a strip storage Sonpartnent. The strip 5
support surface conprises an“attachnment point (e.g. a
protrusion), a cavity which receives the blister of
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moutfiffece of the above mentioned device functions
satisfactorily, there are sone points which could be
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of the nouthpi ece. Al though the amobunt powder is so

smal | that the therapeutic efficacy of the device is
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satisfactorily, there are some points which could be improved. First, due to
the design of the mouthpiece, the resistance of the device is pretty high.
The resistance of the device corresponds to the force with which the patient
has to inhale in order io receive the medicament. it is desirable that the
25 resistance of the device is not very high, so that the device may be used by
a wide variety of patients. Furthermore, when the above device is used, a
small amouni of powder is accumulated in the interior wall of the
mouthpiece. Although the amount powder is so small that the therapeutic
efficacy of the device is not affected, this accumulation may create
30 problems after long use since in such cases the device would have to be

cleaned.



30 problens after long use sincé in such cases the
devi ce woul d have to be cl eaned. 3 Enbodi nents of
the present invention seek to solve the
above-nenti oned probl ens since on the one hand they
provide the possibility of reducing the resistance of
the device, and on the other they elimnate the
possibility of powder accurul ation in the interior of
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into the blister and the second the exit of the
powder fromthe blister. According to enbodi nents of
the present invention the exit of the powder fromthe
blister is also the base of a cylinder, which is
positioned in a generally vertical orientation with
regard to the base of the nouthpiece, the height of
said cylinder being at |east equal to the height of
the lower part of the nouthpiece. The hei ght of the
cyl i nder depends on the properties of each powder and
his top may reach the exit of




4 the nouthpiece. It is generally preferred that the

hei ght of the cylinder is such that its top does not

exceed 50% of the height of the upper part of the

mout hpiece. It is particularly preferred that the top

of each cylinder does not exceed 20% of the height of

t he upper part of the nouthpiece, and it is even nore

particularly preferred that3at does not exceed 10% of
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be up to three tinmes greater than the surface of the
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part of the nouthpiece. The nout hpi ece di scl osed
the¥9f has consi derabl e advant ages conpared to the
one disclosed in WO03082389. As it was earlier
menti oned, in the nouthpi ece of W03082389 the entire
gquantity of the air that enters the nouthpi ece passes
through the two openings at its base, which results
in arelatively high resistance of the device. In
enbodi nents of the present invention the existence of
the gap between the opening of the cover of the | ower
part of the nout hpi ece and the cylinder reduces the
resi stance of the device, since part of the pressure
that is created in the air that enters the | ower part
of the nouthpiece is released when a portion of the
air passes through said gap. Hence the airflow, i.e.
the anobunt of air that passes through the device in a
5 unit of time, is increased and therefore the
resi stance of the device is reduced. Furthernore, the
resi stance can be easily nodified by changing the
size of the opening of the cover, while the remaining
parts of the nouthpiece remai n unchanged, which neans
that the device according to enbodi nents of the
present invention can be manufactured and nodified in
a cost effective and sinple manner. The resistance of
the device may differ depending on the nedi canent th
be adm ni stered or the group of patients that uses
it. Additionally, enbodinents of the present
invention may elimnate the possibility of powder
accunul ation in the inner walls of the nouthpiece.
The nout hpi ece according to enbodi nents of the
present invention nay be used with the device
di sclosed in the international application
W03082389. Thus, enbodi nents of the present
invention also relate to a dry powder inhal ation
devi ce where the powder i's packed in the blister of a
single dose blister strip, wherein the device
conpri ses a nout hpi ece as described above, a strip



therefore, used throughout the present description
and cl ai ns, designates either the pharmaceutica

i ngredi ent as such or its conbination with suitable
exci pients. The device according to enbodi ments of
the present invention is used in the follow ng way:
The user lifts the nouthpiece fromits basic position
and places a strip on the sédipport surface in such a
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mouthpiece. It is more preferred that the surface of the gap should be up to two
times greater than the surface of the air opening(s); and it is particularty preferréd
that it should be up to one and a half times greater than the surface of the air

opening(s) for the entrance of the air into the lower part of the mouthpiece.

The mouthpiece disclosed herein has considerable advéntages compared to the
~ one disclosed in WO03082389. As it was earlier mentioned, in the mouthpiece of
WO03082389 the entire quéntity of the air that enters the mouthpiece passes
through the two openings at its base, which results in a relatively high resistance
of the device. In embodiments of the present invention the existence of the gap
between the opening of the cover of the lower part of the mouthpiece and the
cylinder reduces the resistance of the device, since part of the pressure that is.
created in the air that enters the lower part of the mouthpi:e'ce is released when a
portion of the air passes through said gap. Hence the airflow, i.e. the amount of

air that passes through the device in a



5 Detailed description of the drawings Figure 1
shows an exanpl e of the nouthpi-ece of the present

i nvention. The nout hpi ece conprises three main parts:
The external part (1), which the patient places in
his mouth during the inhalation, and two internal
parts 10 which are fixed one on top of the other. In
this specific exanple the base of the external part

1), b h .4 h h ' he .ai
unl il PSR TR B SRS i f SRR bt Bt 8 8 pgicea
FuRfBBirhiec Bife r&sigtanod @af De vhEiyhmbgifitd tgdetemgimethensizdef the
of the external part (1). The, toB?of t he cone

OpeRipPeSbARe Gayer.e¥nile d et FRABIGh pREs of e |ng)qtl§lgl)e5%sr§maln
-- unbﬁargde?&e%ﬂehtrlﬂ%athchéﬁ 1 dek?ﬁ:e' 9$€6rdln@t ?d"'@mtﬂi‘ﬁheﬁl%) of the

part bears an opening (5) for. thé entrance of
pregent iaventionocapde mpnulfurgddand medified dn irasest gfiective and

sefETTRAREE) TREPESREIES, LIRS el i Bfoddhd U e
me(d?@ameﬂﬂeé:ert@cﬂnhiﬁemm dr tbé grdvep popatentd thatuséeit. Additionally,
crBiiita e sbes! PR £ St Sk Bop gt powcer
acklingrtibR imiNe ihBesivamhél the Inad@epietdan that of the

| ower part (3). The top of said part (3) is seal ed by

a cover (9) which bears an opening (10) through which
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att@tphr@g@rpomt a cavity which receives the blister of the strip and guides for
~ the correct alignment and firm placement of the blister strips. It is preferred that
the attachment point is a protrusion. The mouthpiece is movably joined to the
_ strip support surface so as when the device is ready for inhalation the base of the

mouthpiece touches the strip and covers completely the powder containing

_ blister.

The single dose blister strop comprises a base sheet and a cover sheet. The
base sheet comprises a powder containing blister and én attachment formation.
It is preferred that the attachment formation is a hole. The base sheet is sealed in
the area around the blister by a cover sheet whose free end, while initially
covering the attachment formation, is folded 180 .degrees creating therefore a
pulling tab which enables the user to expose the powder by pulling away the
cover sheet from the base sheet. The active pharmaceutical ingredient packed in

the blister of said strip may be used as



30 said nout hpi ece. The air enters the nouthpi ece

t hrough one or nore openings which are not shown in

t he drawi ng. Then through an opening (5) 8 it enters
the | ower part (3) of the nouthpiece. There, a
portion of the air passes through the opening (6) for
the entrance of the air into the blister (18),
carries along the pomder whbch is contained in the
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powder and then by lifting the mouthpiece from its basic position in order to
remove the used blister, he verifies that he has inhaled the entire dose of the

medicament.

Brief description of the d-rawinqs

Figure 1 shows the main parts of the mouthpiece of the present invention.
Figure 2 shows the lower part of the mouthpiece.
Figure 3 shows a vertical section of the mouthpiece.

Figure 4 shows a dry powder inhalation device according to the present

invention.

Figure 5 shows a single dose blister strip.



20 The single dose blister strip (figure 5) conprises
a base sheet (16), which conprises an attachnent
formation (in this specific exanple a hole (17)) and

a powder containing blister (18). The base sheet is

Ve 2108429128 t he area around the blister (18) RCTARGYH00027
sheet (19) whose free end whijJe initially 25 covering
the hole (17) it is then folded by 180 degrees
creating a pulling tab and enabling the user to

expose the powder by pulling away the cover sheet

(19) fromthe base sheet (16). The single dose

bl i sFiguredt stiowsitise planwardyiwhich ke bisterl strip is mlaged irctbe idavice.
the way 30 shown in figure 6. Thus, the user first
lifts the nouthpiece fromits basic position and

pl aces the strip on the support surface in such a way

that ; strip is placed around
t%e Détg edc?es@ t fe gw' blister (18) enters the

cavity (12). Then the user returns the nouthpiece to
its t . .
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' nhaljhgde)&é}ﬁaleﬁgri B (258 an opening (notch 4) through which the air
enters the mouthpiece. The upper internal part of the mouthpiece is a cone
(2) which is fixed on the inside of the external part (1). The top of the cone
(2) represents the exit of the mouthpiece, while its base is fixed on the top
15 of the lower internal part (3). Said part bears an opening (5) for the
enfrance of air, and two openings (6) and (7) at its base. The opening (6)
represents the entrance of the air in the powder containing blister while the
second opening (7) represents the exit of the powder from the blister. As it
is shown in figure 2 the latter opening (7) is also the base of a cylinder (8)
20 whose height is slightly larger than that of the lower part (3). The top of said
part (3) is sealed by a cover (9) which bears an opening (10} through which
the cylinder (8) passes. As it is clearly shown in figure 2, the size of the
opening (10) is larger than the diameter of the cylinder (8) and thus a gap is
formed through which a portion of the air that enters the lower part (3)
25 passes, as it is explained herein below. In this specific example the three
main parts of the mouthpiece are held together by a ring (11) (figure 1).

Figure 3 shows a vertical section of the mouthpiece of the present invention
when situated above a powder containing blister, and the airflow through
30 said mouthpiece. The air enters the mouthpiece through one or more
openings which are not shown in the drawing. Then through an opening (5)



10 A ains 1. An inhal ation device for the

adm ni stration of nmedicanents in the formof dry

powder wherein the medicanent is packed in the _
blisters of single dose blister strips, wherein said
vdei0re9eBnpri ses a nout hpi ece, a strip suppdtGT/GRI007/600027
surfaceand a strip storage c artnment , wherein the
nout hpi ecei s novably joined to the support

surface, wherein the nout hpi ece conprises an upperand
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enters the upper part (2). A second portion of the air which enters the lower
part passes through the opening 10 and enters the upper part 2. This air
meets the mixture of powder and air which exits the cylinder (8) and it is
combined with them, forming a new mixture of air and powder which exits

10 the mouthpiece through the opening (13).

The mouthpiece of the present invention can be used with the device
disclosed in the international application WO03082389 and shown in figure
4, where the medicament is packed in the blisters of single dose blister

15 strips (figure 5). The device comprises a mouthpiece (A), which is movably
joined to the sirip support surface (B), said surface comprising an
attachment point (in this specific example a protrusion (14)), a cavity (1 2)
which receives the blister of the strip, and guides (15). The device also
comprises a strip storage compartment (C).

20
The single dose blister strip (figure 5) comprises a base sheet {16), which
comprises an aftachment formation (in this specific example a hole (17))
and a powder containing blister (18). The base sheet is sealed in the area
around the blister (18) by a cover sheet (19) whose free end while initially

25  covering the hole {17) it is then folded by 180 degrees creating a puiling tab
and enabling the user to expose the powder by pulling away the cover
sheet (19) from the base sheet (16).

The single dose blister strip is placed in the inhalation device in the way
30 shown in figure 6. Thus, the user first lifts the mouthpiece from its basic
position and places the strip on the support surface in such a way that the



characterized in that the openingfor the exit of the
powder fromthe blister represents the base of a

cyl i nderwhose height is at |east equal to the height

of the | ower partof the nouthpiece, and in that the
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base sheet (16). While keeping the mouthpiece at its basic position the user
5 inhales the powder and then, by liffing the mouthpiece from its basic
position in order to replace the used strip, he verifies that he has inhaled

the entire dose.



times greater than the surface of all the

openi ng(s)for the entrance of the air into the | ower
partof the nouthpiece. 4. A device according to
claim 3, wherein the surface of the gap is up to two
times greater. 11 5. A device according to claim4,
wherein the surface of the gap.is up to one and a
half tinmes greater. 6. A devite according to any of
cltaims ‘1 to 5, wherein the height of the cylinderis
such that its top does not exceed 50% of the height
of the@Bper partof the nout hpiece.

1. An inhalation device for the administration of medicaments in the

form of dry powder wherein the medicament is packed in the blisters of

single dose blister strips, wherein said device comprises a mouthpiece,
a strip support surface -and a strip storage compartment, wherein
the mouthpiece ‘is movably joined to the support surface; wherein
the mouthpiece comprises an upper- and a lower internal part,
wherein the lower part-  comprises at least one opening for the

entrance of the air into it, an opening ~for the entrance of the air info the

powder cohtaining blister and an opening.  for the exit of the powder from
the blister, wherein the support surface comprises an attachment point,
a cavity which receives the blister of the sirip and guides,.

characterized in that the opening for the exit of the powder from the
blister represents the base of a cylinder whose height is at least equal

to the height of the lower paﬁ- of the mouthpiece, and in that the lower
part  of the mouthpiece is sealed by a cover. .which bears an opening

through which the cylinder passes, and wherein the size of the

opening is larger that the diameter of the cylinder, leaving a gap

between the cylinder  and the opening.

2. A device according fo claim 1, wherein the attachment point is a
protrusion. '
3. A device according to claim 1 or 2, wherein the surface of the gap

between the opening-  -ofthe cover  -and the cylinder  is up to three
times greater than the sutface of all the opening(s) - ' for the entrance of

the air info the lowerpart-  of the mouthpiece.

4, A device according to claim 3, wherein the surface of the gap is up to

two times -greater.



7. A device according to claim6, wherein the top of

the cylinder does not exceed 20% of the height of the
upper part- of the nouthpiece. 8. A device according

to claim7, wherein the top of the cylinder does not

exceed 10% of the height of the upper partof the

nout hpi ece. 1

5. A device according to claim 4, wherein the surface of the gap is up to

one and a half times greater.

6. A device according to ahy of claims 1 to 5, wherein the height of the
cylinder. -is such that its top does not exceed 50% of the height of the

upper part  of the mouthpiece.

7. A device accordihg to claim 6, wherein the top of the cylinder
does not exceed 20% of the height of the upper part  of the mouthpiece.

8. A device according fo claim 7, wherein the top of the cylinder
does not exceed 10% of the height of the upper part-  of the mouthpiece.



