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dr yTechwital bagkdreunst ei n t he patient, by using the power
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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 required 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.



active ingredient which in nost cases is conbined with
one or nore excipients.International patent
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wherein the nedicanment is stored in the blisters of
speci al |y designed single dos® blister strips. The
devi ce conprises a nouthpiece, a blister strip support
surface and a strip storage conpartment. The strip
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carries the powder. Then, the mixture of air and powder passes through the

second interior part of the mouthpiece and exits the device.

20 Although the mouthpiece of the above mentioned device functions
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 to 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 amount 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.
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present invention provides a nouthpiece suitable for

use with the device disclosed in the international
appl i cati on WX03082389. The base of the nout hpiece
according to the invention is placed i medi ately above
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The mouthpiece comprises three main parts, the first being the external
part, i.e. the one that the patient places in his mouth during the inhalation,
and the other two being internal parts which are fixed on top of each other.
20 The upper part is generally of conical shape and its top constitutes the exit
of the mouthpiece while its base is fixed at the top of the lower part. Said
lower part comprises at least one opening for the entrance of the inhaled air
into it and two more openings at its base, which also represents the base of
the mouthpiece that touches the powder containing blister. The first of the
25 two openings represents the entrance of the air into the blister and the
second the exit of the powder from the blister. According to the present
invention the exit of the powder from the blister is also the base of a
cylinder, which is positioned in a generally vertical orientation with regard to
the base of the mouthpiece, the height of said cylinder being at least equal
30 to the height of the lower part of the mouthpiece. The height of the cylinder

depends on the properties of each powder and his top may reach the exit of



into it and two nore openings at its base, which al so
represents the base of the nouthpiece that touches the
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openi ngs represents the entrance of the air into the
blister and the second the edit of the powder fromthe
blister. According to the present invention the exit
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20 for the entrance of the air into the lower part of the mouthpiece.

The mouthpiece disclosed herein has considerable advantages compared
to the one disclosed in WO03082389. As it was earlier mentioned, in the
mouthpiece of WO03082389 the entire quantity of the air that enters the
25 mouthpiece passes through the two openings at its base, which results in a
relatively high resistance of the device. In 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
30 mouthpiece 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



the entrance of the air into the |lower part of the
mout hpi ece. It is nore preferred that the surface of
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of fBP?héT%BHaBﬂ %ﬁ&nment and firm placement of the blister strips. It is
preferred that the attachment point is a protrusion. The mouthpiece is

20 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 strip comprises a base sheet and a cover sheet. The
25 base sheet comprises a powder containing blister and an 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
30 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



The nout hpi ece of the present invention nmay be used
with the device disclosed in the international
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20  Brief description of the drawings

Figure 1 shows the main parts of the mouthpiece of the present invention.

Figure 2 shows the lower part of the mouthpiece.
25

Figure 3 shows a vertical section of the mouthpiece.

Figure 4 shows a dry powder inhalation device according to the present
invention.
30

Figure 5 shows a single dose blister strip.



The device of the present invention is used in the
follow ng way: The user |ifts the nouthpiece fromits
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surface in such a way that theg attachnment formation of
the strip is conbined with the attachnment point of the
support surface. The strip is aligned with the help of
the guides and the blister enters the cavity of the
support surface. Then, the user returns the nouthpi ece
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pul I 'ng away the cover sheet of the strip. At this
poi nt the base of the nouthpiece touches the strip
while it covers conpletely the powder containing
blister and the device is ready for inhalation. The
s ePetdiled desdription of the growihgs and then, by lifting the
nmout hpi ece fromits basic position in order to renove
the used blister, he verifies that he has inhaled the
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entrance 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)



whi ch are fixed one on top of the other. In this
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enters the nouthpiece. The upper internal part of the

nout hpi ece is a cone (2) which is fixed on the inside

of the external part (1). The top of the cone (2)
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20
The single dose blister strip (figure 5) comprises a base sheet (16), which
comprises an attachment 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 pulling tab
and enabling the user to expose the powder by pulling away the cover
sheet (19) from the base sheet (186).

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



strip and the m xture of air and powder passes through
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The device al so conprises a strip storage conpart nent
(©. The single dose blister strip (figure 5)

conpri ses a base sheet (16), which conprises an
attachnment formation (in this specific exanple 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
covering the hole (17) it is then fol ded 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 blister
strip is placed in the inhalation device in the way



shown in figure 6. Thus, the user first lifts the

nmout hpi ece fromits basic position and pl aces the
w@re7p2aes t he support surface in such a way the€T/GR2007/000027

thehole (17) of the strip is placed around the

protrusion (14) and the blist® (18) enters the cavity

(12). Then the user returns the nouthpiece to its

basic position and pulls the cover sheet (19) until it

i s Gehed fromthe base sheet (16). Wile keeping

the nouthpiece at its basic position the user inhales

the powder and then, by lifting the nouthpiece from

its basw%n mlaﬂmndﬁi\m&)mfeﬁhetaﬁmlelslratt@ tdﬁenezd;reﬂmsmtsup,the

h h d
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¢ ) B oDl PO ARS8y SrPek (A0 8 uiones 3] dptemal part,
V\heWBerlélrt e anéH‘lFa@C(ez CRNPIHEES St ABadt PSS dp%)u ngs%afor the
i nterna wherein the | owner

3)
@omn%'?rfraglgg o the @wtoﬁn@n APERNE 46) oy thebqantfmeeﬁtth@mfentgfthe
t hep@/\/dler'c%hfélﬁlﬁg bﬁﬁep&ﬁf‘éﬁ@?élﬁﬁ? &grfglt $E SRk ﬂ‘gecg%\%er from

the air into E wder contain [1ster an
opewBrb@sf@V)witeﬁemtt @ separt eifrfaceeopwprides ah attachrhent point (14),
blist 0 [ n

ot 3 iy 13 e} JEoSvaP e et 25T BB BB ke 19),
t hechsiracierizedoin thiab thet melagld7ptordbe exit 29f, the powder from the

h ' [ at _t openin r.the e
1§ neb BdepeE g Db oL PRy B ifose Heiand & & lppoteaua
ﬁyl ﬁortdel‘ne((_:ﬂh%1 oMNESl bvdeeipgttt@) of thie Tﬁlﬁtﬁble@? E@ﬁd tnOthbhﬁhéa lower
el e | ower par 0 e u iece, and in
E ﬁﬁ of if‘ﬁe’r‘“oﬁﬁﬁecgsﬁ szg'e% ¥ W)&eﬁg?%éﬁ@cu h deaisanapeRjng
a C(d‘b)?l‘thrbﬁgh WHi€H tHee Byidan (9PFAHsRE, and wherein the size of the
opening is larger that the diameter of the cylinder (8), leaving a gap
20  between the cylinder (8) and the opening (10).

2. A device according to claim 1, wherein the attachment point is a
protrusion (14).

25 3. A device according to claim 1 or 2, wherein the surface of the gap
between the opening (10) of the cover (9) and the cylinder (8) is up to three
times greater than the surface of all the opening(s) (5) for the entrance of
the air into the lower part (3) of the mouthpiece.

30 4. A device according to claim 3, wherein the surface of the gap is up to
two times greater.



(10) through which the cylinder (8) passes, and
wherein the size of the opening is larger that the
waolr@meeaes of the cylinder (8), |eaving a gap beCTe&2007/000027

the cylinder (8) and the openlng (10). 2. A device
according to claim1, whereihlthe attachnent point is

a protrusion (14). 3. A device according to claim1l or

2, wherein the surface of the gap between the opening

(10) of the cover (9) and the cylinder (8) is up to

thr ti

ope |ng n;esv(%)ae%é%m g)ag%'bha?nce @qﬁﬁgurg%é Ofttﬁgg? %'S up to
| oveie grard hélBlimes gtdaternout hpi ece. 4. A devi ce

according to claim 3, wherein the surface of the gap

is up to two tinmes greater.5. A device according to

5l 36. m ﬁﬁi agé\m_feﬁéébdrmag waﬁ;ageclifng heo Q,a\phérmmmetrmgm of the
and a ha 1 nes e evi ce ng t
o ftadors) s Sich e85 S Aok MR PXIREOGA% i The Pelet B the

(8)u¢p§r§5ﬁl(g)tdme hogitHpRizedoes not exceed 50% of the
ght of the upper part (2) of the nouthpiece. 7. A

deV| ce according to claim®6, wherein the top of the

cyls ndery Qé\)lg?%%?or@ﬁ@ &8 GZQ\%’e?élnttﬁg t&?'&rﬂt\e Qbiirtde® (8

upper part mout hpi ece.
Oacameaun@gemee@llZﬂ%\ofithevblemfépﬁthehaop@bpa@KZ)théh%mquﬂmce
(8) does not exceed 10% of the height of the upper
part (2) of the nouthpiece.

8. A device according to claim 7, wherein the top of the cylinder (8)

does not exceed 10% of the height of the upper part (2) of the mouthpiece.
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