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Description

[0001] The present invention relates to an assembly
of a tube-shaped basic body and a tube-shaped cap,
which are open at one distal side, and which are destined
to be connected to each other by means of a shap con-
nection and forming a capsule for enclosing a quantity
of medicine in doing so, wherein fixating means compris-
ing fixating parts which are adapted to engage each other
tightly in order to realize a fixed shap connection are pro-
vided, wherein one of the fixating parts is arranged on
one of an outer surface of the basic body and an inner
surface of the cap, and wherein another of the fixating
parts is arranged on another of the outer surface of the
basic body and the inner surface of the cap.

[0002] Suchanassembly is knownfrom GB 1442 121.
This publication shows a capsule in which the basic body
can be slid into the cap along a certain distance in order
torealize areleasable closure of the capsule, and where-
in it is also possible to slide the cap further into the cap
in order to realize a total closure. EP 0 180 543 discloses
a method for sealing capsules having coaxial cap and
body parts which overlap when telescopically joined. FR
2 235 848 discloses a capsule with a temporary seal,
which can be removed using a commercially available
filling machine, as well as a permanent seal preventing
accidental opening of the capsule. There is a need for a
releasable closure in view of a situation prior to filling the
capsule, in which it is common that the basic body and
the cap are transported together and are offered to a
machine for filling the capsule together. In the filling ma-
chine, the basic body and the cap are pulled apart, for
example under the influence of a vacuum, after which
the filling is supplied, and the basic body and the cap are
joined again. In that situation, there is a need for realizing
a total closure, wherein it is not possible to separate the
basic body and the cap from each other under normal
circumstances.

[0003] For the purpose of realizing the releasable clo-
sure, axial ridges are arranged on an inner surface of the
cap, which are extending in a longitudinal direction, and
which are adapted to contact an outer surface of the basic
body, wherein the cap is retained under the influence of
friction between the axial ridges of the cap and the outer
surface of the basic body. The connection between the
basic body and the cap on the basis of friction can be
released by applying forces which are higher than the
friction forces, for example vacuum forces.

[0004] For the purpose of realizing the total closure,
circumferential ridges are arranged on the inner surface
of the cap, which are extending over a portion of a cir-
cumference of the cap, wherein the basic body has a
circumferential area which is adapted to slide over the
circumferential ridges and subsequently retain the cir-
cumferentialridges. In particular, the circumferentialarea
is realized on the basis of a constriction of the basic body.
When the basic body and the cap are slid into each other,
the basic body and the cap are being pressed apart

10

15

20

25

30

35

40

45

50

55

somewhat, in a radial direction, until the circumferential
ridges are entirely located in the circumferential area. At
that moment, the basic body and the cap resume their
original shapes, and aform closure is realized, which can
not be released under normal circumstances, in particu-
lar the circumstances which will further be encountered
by the capsule. In particular, the basic body and the cap
can no longer be slid from each other, because an outer
diameter of a portion of the basic body over which the
circumferential ridges should be pulled in that case is
larger than an inner diameter of the circumferential edg-
es, at the position of an area of the circumferential ridges
located most to an inside. On the basis of this fact, the
obtained from closure can also be indicated as snap con-
nection.

[0005] For sake of completeness, it is noted that in re-
spectof both the axialridges and the circumferential ridg-
es, it is true that these are positioned over the circumfer-
ence of the cap with a certain intermediate space, so that
air can escape when the basic body and the cap are
being slid into each other.

[0006] Itis anobjectofthe presentinvention to provide
an assembly of a basic body and a cap as described
above, with which it is possible to realize an extra solid
and secure closure of the capsule which is manufactured
on the basis of the basic body and the cap, after supply
of the filling of the capsule has taken place. This object
is achieved by providing an assembly as described in the
first paragraph, wherein at least one recess is arranged
in an outer surface of the basic body, wherein at least
one fixating bulge is arranged in an inner surface of the
cap, which is destined to be snugly received inthe recess
in the outer surface of the basic body in order to realize
a fixed snap connection, and wherein an inner diameter
of the fixating bulge of the inner surface of the cap, at the
position of an area of the fixating bulge located most to
an inside is smaller than an outer diameter of the recess
in the outer surface of the basic body, at the position of
an area of the recess located most to an inside, and
wherein at least one retaining bulge is arranged in the
inner surface of the cap, at a position closer to the open
distal side of the cap than the fixating bulge, which is
destined to be releasably received in the recess in the
outer surface of the basic body, in order to realize a re-
leasable snap connection, wherein an inner diameter of
the retaining bulge, at the position of an area of this bulge
located mostto an inside, is larger than an inner diameter
of the fixating bulge, at a position of an area of this bulge
located most to an inside, and is larger than the outer
diameter of the recess in the outer surface of the basic
body, at a position of the area of the recess located most
to an inside.

[0007] When the present invention is applied, it is
achieved that when the basic body and the cap are slid
into each other so far that the fixating bulge of the cap is
received in the recess in the basic body, a form closure
is realized. The inner diameter of the fixating bulge of the
inner surface of the cap, at the position of an area of the
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fixating bulge located most to an inside, is smaller than
an outer diameter of the recess in the outer surface of
the basic body, at the position of an area of the recess
located most to an inside, and therefore a press fit is
obtained, which offers extra firmness on the basis of a
permanent deformation of the basic body and/or the cap.
This is a consequence of the fact that prior to joining the
basic body and the cap, a smallest inner diameter of the
fixating bulge of the cap is smaller than a smallest outer
diameter of the recess in the basic body. Thus, the basic
body and the cap are not only fixed with respect to each
otheronthe basis of asnap connection, wherein the basic
body and the cap deform temporarily until the fixating
bulge of the cap is fully received in the recess of the basic
body. Also, a permanent deformation of the basic body
and/or the cap takes place, wherein the basic body and
or the cap are inclined to move toward each other in a
radial direction, so that extra forces need to be overcome
when it would be intended to move the basic body and
the cap apart.

[0008] An important advantage of the assembly of the
basicbody and the cap according to the presentinvention
is that on the basis of this, it is possible to compose a
capsule with a closure which is so strong that during fur-
ther processing and handling of the capsule, there is
practically no risk of the basic body and the cap getting
disconnected. Therefore, it is not necessary to apply a
seal, which is often done in certain applications in which
the capsule is subjected to pulling forces in order to obtain
an extra, exterior connection between the basic body and
the cap. Such a seal comprises a gelatine ribbon, for
example, and is extending over adjoining outer surfaces
of the basic body and the cap, wherein the seal is at-
tached to both outer surfaces.

[0009] In a practical embodiment of the assembly ac-
cording to the present invention, a number of fixating
bulges is arranged in the inner surface of the cap, which
are evenly distributed over a circumference of the cap,
and which are located substantially at an egual longitu-
dinal position on the cap. In this way, a good closure of
the capsule is guaranteed, over the entire circumference
thereof, while it is also possible to let air escape when
the basic body and the cap are slid into each other for
the purpose of closing the capsule as a consequence of
the intermediate spaces between the fixating bulges.
[0010] Intheinnersurface ofthe cap, ata position clos-
ertothe opendistal side of the cap than the fixating bulge,
atleastoneretaining bulge is arranged, which is destined
to be releasably received in the recess in the outer sur-
face of the basic body in order to realize a releasable
shap connection, wherein an inner diameter of the re-
taining bulge, at the position of an area of this bulge lo-
cated most to an inside, is larger than an inner diameter
of the fixating bulge, at the position of an area of this
bulge located most to an inside, and is larger than the
outer diameter of the recess in the outer surface of the
basic body, at the position of the area of the recess lo-
cated most to an inside. On the basis of the presence of
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the retaining bulge, which is smaller than the fixating
bulge, a temporary connection between the basic body
and the cap can be realized prior to filling of the capsule,
as is also the case with the assembly known from GB 1
442 121.

[0011] In a practical embodiment of the assembly ac-
cording to the present invention, a number of retaining
bulges is arranged in the inner surface of the cap, which
are evenly distributed over a circumference of the cap,
and are located substanially at an equal longitudinal po-
sition on the cap. In this way, a good releasable closure
of the capsule over the entire circumference thereof is
guaranteed, whileitis also possible to letairescape when
the basic body and the cap are slid into each other for
the purpose of establishing the temporary closure, as a
consequence of intermediate spaces between the retain-
ing bulges.

[0012] It is also practical when a single recess is ar-
ranged in the outer surface of the basic body, which is
extending over an entire circumference of the basic body.
For example, such arecess can berealized in arelatively
simple way by providing the basic body with a constric-
tion, as is the case with the basic body known from GB
1442 121.

[0013] Furthermore, the present invention relates to a
capsule which is filled with a medicine, and which is man-
ufactured on the basis of the above-described assembly
according to the present invention, wherein the basic
body and the cap are connected to each other by means
of afixed snap connection, arid wherein the fixating bulge
in the inner surface of the cap is received in the recess
in the outer surface of the basic body. The medicine with
which this capsule is filled can be any medicine that is
suitable to be enclosed by a capsule, and can be an in-
halable medicine, for example. Moreover, the medicine
can have any suitable shape, and can be in the shape
of powder, for example.

[0014] Preferably, both the basic body and the cap are
manufactured from a material which is common in the
context of capsules filled with a medicine, for example
gelatin or hydroxy propyl methyl cellulose (HPMC).
[0015] Furthermore, the present invention relates to a
capsule which is particularly destined to be applied in an
inhalation apparatus, and which is filled with an inhalable
medicine.

[0016] An inhalation apparatus is known per se, for ex-
ample from GB 1485 163, and comprises a space having
two compartments, namely a compartment which is suit-
able for receiving a capsule which is filled with an inhal-
able medicine, and a larger compartmentwhich is directly
in communication with it. For sake of clarity, the first com-
partment will hereinafter be indicated as capsule receiv-
ing compartment, while the latter compartment will here-
inafter be indicated as mixing chamber.

[0017] The inhalation apparatus comprises a number
of movably arranged needles for piercing the capsule
when this is located in the capsule receiving space, so
that a number of holes can be made in the capsule,
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through which the content thereof can be released. Fur-
thermore, the inhalation apparatus is provided with
means for conducting air through the apparatus, in par-
ticular through the mixing chamber. The inhalation ap-
paratus known from GB 1 485 163 comprises two chan-
nels for supplying air to the mixing chamber, wherein the
channels are connected to the mixing chamber at differ-
ent positions, and wherein longitudinal axes of the chan-
nels are extending in directions which are substantially
corresponding to directions of tangents to the mixing
chamber. Furthermore, the inhalation apparatus com-
prises a suction tube which is also connected to the mix-
ing chamber.

[0018] The inhalation apparatus is applicable for ad-
ministering an inhalable medicine, wherein a user of the
inhalation apparatus takes in the medicine himself/her-
self. Roughly speaking, the functioning of the inhalation
apparatus known from GB 1 485 163 is as follows. Firstly,
the user places a capsule which is filled with an inhalable
medicine in the capsule receiving space of the inhalation
apparatus. In view of placing and removing of capsules,
the inhalation apparatus is constructed in such a way that
the capsule receiving space can be opened and closed.
Subsequently, the user operates the needles for piercing
the capsule, and afterthat, the user exerts a suction force,
through the suction tube. As a consequence of the under
pressure which is obtained owing to this, air is supplied
to the mixing chamber by the two channels, and as a
consequence of the positioning of the two channels, an
air swirl is obtained in the process, in the mixing chamber.
Under the influence of the suction force, the capsule is
displaced from the capsule receiving space to the mixing
chamber, and under the influence of the air swirl in the
mixing chamber, the capsule starts to rotate, wherein the
capsule regularly collides against walls of the mixing
chamber. The rotation movement and the collisions of
the capsule contribute to emptying of the capsule. Under
the influence of the air flow which is realized in the suction
tube by the user of the inhalation apparatus, the inhalable
medicine is supplied to the mouth or nose of the user
through the suction tube. Apart from that, at the position
of a connection of the suction tube to the mixing chamber,
agrate is arranged, so thatitis prevented that the capsule
exits the mixing chamber.

[0019] In respect of a capsule which is destined to be
applied in an inhalation apparatus, it is important that the
parts of which the capsule is composed are tightly con-
nected to each other. It has appeared in practice that
when the capsule is pierced by the needles and the nee-
dles are subsequently retracted, the capsule parts are
inclined to move along with the needles and to move
apart as a consequence thereof under the influence of
adhesion forces between the needles and the walls of
the openings just created. When this actually happens
and the connection between the capsule parts is broken,
the capsule parts are slid apart until they touch walls of
the capsule receiving space, at both sides. The capsule
which is extended in this way is then stuck in the capsule
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receiving space, as a result of which the inhalation ap-
paratus is malfunctioning, because the capsule can no
longer move freely in the mixing chamber. Moreover, in
such a case, it is bothersome for the user to remove the
capsule from the capsule receiving space.

[0020] According to the state of the art, for the purpose
of the connection of the parts of a capsule, a seal is ap-
plied, which is arranged over outer surfaces of the parts.
Also, solutions are provided which are having for an ob-
jectdecreasing the adhesion forces between the needles
and the walls of the openings inthe capsule. Forexample,
it is described in US 6 488 027 that it is advantageous
when the needle is manufactured from metal and is pro-
vided with a layer of a copolymer, wherein Teflon is a
practical possibility.

[0021] Itis an objectof the presentinvention to provide
a capsule in which the connection between the parts of
which the capsule is composed is sufficiently strong to
enable application of the capsule in an inhalation appa-
ratus, while the seal is omitted, without a risk that the
connection between the partsis brokenwhen the capsule
is pierced and the needles or other means which are
applied to this end are retracted. Omitting the seal has
as an important advantage that the number of steps of
the manufacturing and filling process of the capsule is
reduced, as a result of which this process takes less time
and, as a consequence, costs less money. The object is
achieved by providing a capsule which is filled with an
inhalable medicine, and which comprises parts which are
connected to each other exclusively through a fixed snap
connection.

[0022] In general, for the purpose of realizing a shap
connection, use is made of a bulge and a recess for re-
ceiving the bulge, wherein the bulge is arranged in one
part, and the recess in another part. When the material
of the parts is somewhat flexible, the parts can be moved
over each other, wherein the parts are pressed apart to
some extent as long as the bulge is not yet fully located
in the recess. However, as soon as the bulge reaches
the correct position in the recess, the parts resume their
original shape. In that situation, it is not just possible to
move the parts still further with respect to each other, or
to realize a reverse movement, because the bulge is re-
tained by a barrier which is being formed by a portion of
a wall of the recess.

[0023] In a practical embodiment, the capsule accord-
ing to the present invention comprises the assembly of
the tube-shaped basic body and tube-shaped cap as de-
scribed previously.

[0024] Furthermore, the presentinventionrelatesto an
assembly of an inhalation apparatus and the capsule
which is filled with an inhalable medicine, and which com-
prises parts as described previously, wherein the inha-
lation apparatus comprises an interior space which,
among other things, is suitable for receiving the capsule;
and means which are adapted to make at least one hole
in the capsule. Preferably, these latter means comprise
at least one movably arranged needle.
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[0025] The inhalation apparatus which is part of the
assembly according to the present invention can for ex-
ample be the inhalation apparatus known from GB 1 485
163. In particular, the inhalation apparatus can comprise
at least two holes for passing on air to the interior space,
wherein the air passage holes are located at different
positions with respect to the space, so that in a situation
in which air is supplied to the space through the holes,
an air swirl in the space is obtained. In this way, with the
help of the inhalation apparatus, a rotation of the capsule
can be realized, which contributes to a good course of
the process of emptying the capsule.

[0026] The present invention will further be explained
on the basis of the following description. With this, refer-
ence will be made to the drawing, in which equal refer-
ence signs indicate equal or similar components, and in
which:

figure 1 diagrammatically shows a partially cut-away
perspective view of an assembly of a basic body and
a cap according to the present invention;

figure 2 diagrammatically shows a side view of the
cap shown in figure 1;

figure 3 diagrammatically shows a partially cut-away
perspective view of a capsule according to the
present invention, which comprises the basic body
shown in figure 1 and the cap shown in figure 1; and
figure 4 diagrammatically shows an exploded draw-
ing of an inhalation apparatus.

[0027] Figure 1 shows an assembly of a basic body 10
and a cap 20 according to the present invention, and
figure 2 shows a side view of the cap 20.

[0028] Both the basic body 10 and the cap 20 are tube-
shaped, wherein one side 11, 21 is closed, and wherein
another side 12, 22 is open. In the shown example, an
outer diameter of the basic body 10 is equal for any lon-
gitudinal position, except at the position of a recess 13
which is located close to the open side 12 of the basic
body 10, where the outer diameter is smaller.

[0029] The cap 20 comprises a number of bulges 23,
24 which are directed inwardly. In the following, bulges
23 which are located at a position closer to the closed
side 21 of the cap 20 are indicated as fixating bulges 23,
and bulges 24 which are located at a position closer to
the open side 22 of the cap 20 are indicated as retaining
bulges 24. In respect of both types of bulges 23, 24, it is
true that they are evenly distributed over a circumference
of the cap 20, wherein intermediate spaces 25, 26 are
present between the bulges 23, 24. Close to the open
side 22 of the cap 20, a groove 27 is arranged in an outer
surface of the cap 20, over the entire circumference of
the cap 20.

[0030] In the shown example, a smallest inner diame-
ter of the fixating bulges 23 of the cap 20 is smaller than
a smallest outer diameter of the recess 13 in the basic
body 10. A smallestinner diameter of the retaining bulges
24 of the cap 20 is larger than the smallestinner diameter
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of the fixating bulges 23. The smallest inner diameter of
the retaining bulges 24 of the cap 20 is also larger than
a smallest outer diameter of the recess 13 in the basic
body 10, and smaller than an outer diameter of the other
portion of the basic body 10.

[0031] Figure 1 shows a mutual position of the basic
body 10 and the cap 20 in which the cap 20 is partially
slid over the basic body 10, and wherein the retaining
bulges 24 of the cap 20 are located at the position of the
recess 13 in the basic body 10. In this mutual position,
on the basis of the fact that the retaining bulges 24 of the
cap 20 are located in the recess 13 of the basic body 10,
a snap connection between the basic body 10 and the
cap 20isrealized. A difference of inner diameter between
the retaining bulges 24 of the cap 20 and an adjacent
area located closer to the open side 22 of the cap 20 is
relatively small, so that only a relatively small barrier
needs to be bridged when itis intended to break the snap
connection between the basic body 10 and the cap 20.
On this basis, the snap connection which is established
on the basis of a cooperation between the recess 13 in
the basic body 10 and the retaining bulges 24 of the cap
20 is typified as releasable shap connection.

[0032] The mutual position of the basic body 10 and
the cap 20 as shown in figure 1, wherein the cap 20 is
partially slid over the basic body 10, and wherein the
retaining bulges 24 of the cap 20 are located at the po-
sition of the recess 13 in the basic body 10 is a position
in which the assembly of basic body 10 and cap 20 is
transported and is supplied to a machine (not shown) for
detaching the basic body 10 and the cap 20, filling the
basic body 10 with afilling agent, for example a medicine,
and putting the cap 20 back on the basicbody 10, wherein
a fixed snap connection is realized in order to obtain a
tightly closed capsule 30. This capsule 30 is shown in
figure 3. The way in which the capsule 30 is manufactured
on the basis of the assembly of the basic body 10 and
the cap 20 as shown in figure 1 will hereinafter be further
explained.

[0033] In afirst step, the shap connection between the
basic body 10 and the cap 20 is broken by moving the
basic body 10 and the cap 20 apart under the influence
of suitable pulling forces, for example vacuum forces.
When the cap 20 has been removed from the basic body
10, an interior space of the basic body 10 is freely ac-
cessible through the open side 12, and the basic body
10 can be filled. The filling agent can be a medicine, for
example, and can have any suitable shape. For example,
the basic body 10 can be filled with a powder or small
tablets.

[0034] After the step of filling the basic body 10 has
taken place, the cap 20 is slid over the basic body 10
again. The basic body 10 and the cap 20 are moved
toward each other, until the fixating bulges 23 of the cap
20 are located at the position of the recess 13 in the basic
body 10. During the relative movement of the basic body
10 and the cap 20, air can escape through the interme-
diate spaces 25, 26 of the bulges 23, 24 of the cap 20.
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[0035] As a consequence of the fact that the smallest
inner diameter of the fixating bulges 23 of the cap 20 is
smaller than the smallest outer diameter of the recess
13 in the basic body 10, exertion of pressure is necessary
to eventually take care that the fixating bulges 23 of the
cap 20 end up at the position of the recess 13 in the basic
body 10. In the process, a permanent deformation of the
basic body 10 and/or the cap 20 is obtained, and a press
fit is thus obtained. Once the fixating bulges 23 of the
cap 20 are at the position of the recess 13 in the basic
body 10, a fixed snap connection is realized, which is
practically not releasable without damaging the capsule
30 obtained in this way.

[0036] The groove 27 in the outer surface of the cap
20 does not have a function in establishing a snap con-
nection between the basic body 10 and the cap 20. For
sake of completeness, itis noted that this groove 27 plays
arole in guaranteeing a desired circular shape of a cross-
section of the cap 20 during a manufacturing process of
the cap 20, in particular during a step in which the material
of the cap 20 is dried. Due to the presence of the groove
27, it is prevented that the cross-section of the cap 20
gets an oval shape. As a matter of fact, the application
of the groove 27 is known per se from EP 0 246 804.
[0037] The basic body 10 and the cap 20 can be made
of any suitable material. Examples of common materials
for capsules 30 are gelatin and HPMC.

[0038] On the basis of the fact that the parts 10, 20 of
the capsule 30 are connected to each other very tightly
on the basis of a fixed snap connection, wherein the cap
20 is clamped tightly on the basic body 10, it is not nec-
essary to arrange extra connection means such as aseal-
ing ribbon on the capsule 30. Due to this, a step in the
manufacturing process of the capsule 30 is saved, which
contributes to a reduction of the cost prize of the capsule
30.

[0039] The capsule 30 according to the presentinven-
tion is suitable for a variety of applications. An application
which will be described below is the application in an
inhalation apparatus 40 as shown in figure 4.

[0040] The inhalation apparatus 40 comprises an in-
halation housing 41 and a mouthpiece 42 having a suc-
tion tube 43. In an assembled condition of the inhalation
apparatus 40, the inhalation housing 41 and the mouth-
piece 42 are connected to each other, wherein it is pos-
sible to rotate the inhalation housing 41 and the mouth-
piece 42 with respect to each other about a rotation axis
extending in a longitudinal direction.

[0041] Theinhalation housing 41 comprises an interior
space 44, wherein acompartment45 ofthis interior space
44 is suitable for receiving a capsule 30. This compart-
ment45 will hereinafter be indicated as capsule receiving
space 45, while another part of the interior space 44 of
the inhalation housing 41 will hereinafter be indicated as
mixing chamber 46. For the purpose of air supply to the
mixing chamber 46, two cavities 47 are arranged in the
inhalation housing 41.

[0042] In the inhalation housing 41, two groups of four
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needles (not shown) are disposed, at such positions that
they are capable of piercing a capsule 30 which is located
in the capsule receiving space 45, at both distal ends.
The groups of needles are operable by means of push-
buttons 48.

[0043] Theinhalation apparatus 40is applied by a user
to take in the content of a capsule 30 with an inhalable
medicine. To this end, the user first puts the inhalation
housing 41 and the mouthpiece 42 in a mutual position
in which the interior space 44 of the inhalation housing
41 isfreely accessible, places a capsule 30 in the capsule
receiving space 45 of the inhalation housing 41, and sub-
sequently puts the inhalation housing 41 and the mouth-
piece 42 in a position in which the mouthpiece 42 is lo-
cated in a straight line in front of the capsule 30. In this
mutual position of the inhalation housing 41 and the
mouthpiece 42, the interior space 44 of the inhalation
housing 41 is in communication with the outside air only
through the cavities 47 and the suction tube 43 of the
mouthpiece 42.

[0044] After the capsule 30 has been placed in the in-
halation apparatus 40, the user operates the push-but-
tons 48, so that the needles penetrate the capsule 30
and make holes in the capsule 30. Subsequently, the
user creates an underpressure in the interior space 44
of the inhalation housing 41 by exerting a suction force
with mouth or nose, through the suction tube 43 of the
mouthpiece 42. As a consequence of this under pres-
sure, air is sucked in, through the cavities 47. The shape
of the mixing chamber 46 and the positioning of the cav-
ities 47 are such that an air swirl is created in the mixing
chamber 46. As a consequence of the suction force which
is exerted by the user, the capsule 30 is sucked from the
capsule receiving space 45 into the mixing chamber 46.
In the mixing chamber 46, the capsule 30 is taken along
by the air swirl, and starts carrying out a rotation move-
ment due to this. As a consequence of this movement,
and the fact that the capsule 30 regularly collides with
walls of the mixing chamber 46, the capsule 30 is emptied
through the holes arranged in it, after which the released
medicine is displaced through the suction tube 43 of the
mouthpiece 42, in the direction of mouth or nose of the
user of the inhalation apparatus 40. Apart from that, a
grate (not shown) is arranged at an entrance of the suc-
tion tube 43 of the mouthpiece 42, so that it is prevented
thatthe capsule 30 can leave the mixing chamber 46 and
end up in the suction tube 43. In the use of the inhalation
apparatus 40, it is important that a capsule 30 having a
firm connection between the basic body 10 and the cap
20 is applied. Due to this, it is prevented that the basic
body 10 and the cap 20 are pulled apart when the needles
retract after piercing the closed sides 11, 21 of the basic
body 10 and the cap 20, which happens as soon as the
user releases the push-buttons 48, and a good and reli-
able functioning of the inhalation apparatus 40 is guar-
anteed.

[0045] It will be clear to a person skilled in the art that
the scope of the present invention is not limited to the
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examples discussed in the foregoing, but that several
amendments and modifications thereof are possible
without deviating from the scope of the invention as de-
fined in the attached claims.

[0046] Intheforegoing, among otherthings, an assem-
bly of a tube-shaped basic body 10 and a tube-shaped
cap 20 is described, wherein both the basic body 10 and
the cap 20 are open at one distal side 12, 22. The as-
sembly is provided to manufacture a capsule 30 for en-
closing a medicine.

[0047] At least one recess 13 is arranged in an outer
surface of the basic body 10, wherein at least one fixating
bulge 23 is arranged in an inner surface of- the cap 20,
which is destined to be snugly received in the recess 13
in the outer surface of the basic body 10 in order torealize
a fixed snap connection between the basic body 10 and
the cap 20. A smallestinner diameter of the fixating bulge
23 of the cap 20 is smaller than a smallest outer diameter
of the recess 13 in the basic body 10, which contributes
to realizing a fixed snap connection which is firm to such
an extent that the capsule 30 is suitable for application
inaninhalation apparatus 40 comprising means for pierc-
ing the capsule 30 at at least one place.

Claims

1. Assembly of a tube-shaped basic body (10) and a
tube-shaped cap (20), which are open at one distal
side (12, 22),and which are destined to be connected
to each other by means of a snap connection and
forming a capsule (30) for enclosing a quantity of
medicine in doing so,
wherein at least one recess (13) is arranged in an
outer surface of the basic body (10), wherein at least
onefixating bulge (23) is arranged in an inner surface
of the cap (20), which is destined to be snugly re-
ceived in the recess (13) in the outer surface of the
basic body (10) in order to realize a fixed shap con-
nection, and wherein aninner diameter of the fixating
bulge (23) of the inner surface of the cap (20), at the
position of an area of the fixating bulge (23) located
most to an inside is smaller than an outer diameter
of the recess (13) in the outer surface of the basic
body (10), at the position of an area of the recess
(13) located most to an inside, and
wherein at least one retaining bulge (24) is arranged
in the inner surface of the cap (20), at a position
closer to the open distal side (22) of the cap (20)
than the fixating bulge (23), which is destined to be
releasably received in the recess (13) in the outer
surface of the basic body (10), in order to realize a
releasable snap connection, wherein an inner diam-
eter of the retaining bulge (24), at the position of an
area of this bulge (24) located most to an inside, is
larger than an inner diameter of the fixating bulge
(23), ata position of an area of this bulge (23) located
most to an inside, and is larger than the outer diam-
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10.

eter of the recess (13) in the outer surface of the
basic body (10), ata position of the area of the recess
(13) located most to an inside.

Assembly according to claim 1, wherein a number
of fixating bulges (23) is arranged in the inner surface
of the cap (20), which are evenly distributed over a
circumference of the cap (20), and which are located
substantially at an equal longitudinal position on the
cap (20).

Assembly according to claim 1 or 2, wherein a
number of retaining bulges (24) is arranged in the
inner surface of the cap (20), which are evenly dis-
tributed over a circumference of the cap (20), and
which are located substantially at an equal longitu-
dinal position on the cap (20).

Assembly according to any of claims 1-3, wherein a
single recess (13) is arranged in the outer surface
of the basic body (10), which is extending over an
entire circumference of the basic body (10).

Capsule (30) which is filled with a medicine, and
which is manufactured on the basis of an assembly
according to any of claims 1-4, wherein the basic
body (10) and the cap (20) are connected to each
other by means of a fixed snap connection, and
wherein the fixating bulge (23) in the inner surface
of the cap (20) is received in the recess (13) in the
outer surface of the basic body (10), preferably,
which is filled with an inhalable medicine.

Method for releasing an inhalable medicine, com-
prising the following steps:

- providing a capsule (30) according to claim 5;
and
- creating at least one hole in the capsule (30).

Method according to claim 6, further comprising the
step of moving the capsule (30).

Assembly of an inhalation apparatus (40) and a cap-
sule (30) according to claim 5, wherein the inhalation
apparatus (40) comprises an interior space (44, 45,
46) which, among other things, is suitable for receiv-
ing the capsule (30); and means which are adapted
to make at least one hole in the capsule (30).

Assembly according to claim 8, wherein the means
of the inhalation apparatus (40) which are adapted
to make at least one hole in the capsule (30) com-
prise at least one movably arranged needle.

Assembly according to claim 8 or 9, wherein the in-
halation apparatus (40) comprises at least two holes
(47) for passing on air to the interior space (44; 46),
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wherein the air passage holes (47) are located at
different positions with respect to the space (44, 46),
so that in a situation in which air is supplied to the
space (44, 46) through the holes (47), an air swirl in
the space (44, 46) is obtained.

Patentanspriiche

1.

Aggregat aus einem réhrenformigen Grundgehause
(10) und einer rohrenférmigen Verschlusskappe
(20), die an einer distalen Seite (12, 22) offen sind
und die mittels einer Schnappverbindung miteinan-
der verbunden werden sollen und so eine Patrone
(30) zum Einschluss einer Menge eines Medika-
ments bilden,

wobei mindestens eine Aussparung (13) in einer Au-
Renflache des Grundgehausese (10) eingelassen
ist, wobei mindestens eine Fixieraufwdlbung (23) an
einer Innenflache der Verschlusskappe (20) ange-
bracht ist, die dazu bestimmt ist, fest in die Ausspa-
rung (13) der AuRenflache des Grundgehauses (10)
zu passen, um eine feste Schnappverbindung her-
zustellen, und wobei ein Innendurchmesser der Fi-
xieraufwolbung (23) der Innenfladche der Verschluss-
kappe (20), an der am weitesten innen befindlichen
Position eines Bereichs der Fixieraufwolbung (23)
kleiner ist als ein AuRendurchmesser der Ausspa-
rung (13) in der AuRenflache des Grundgehduses
(10), anderam weitesten innen befindlichen Position
eines Bereichs der Aussparung (13), und

wobei mindestens eine Halteaufwdlbung (24) in der
Innenflache der Verschlusskappe (20) angebracht
ist, und zwar an einer Stelle, die ndher ander offenen
distalen Seite (22) der Verschlusskappe (20) ist als
die Fixieraufwolbung (23), die dazu bestimmt ist, [0s-
bar in die Aussparung (13) in der AuRenflache des
Grundgehauses (10) aufgenommen zu werden, um
eine lésbare Schnappverbindung herzustellen, wo-
bei ein Innendurchmesser der Halteaufwdlbung
(24), anderam weitesten innen befindlichen Position
eines Bereichs dieser Aufwélbung (24), groRer ist
als ein Innendurchmesser der Fixieraufwélbung
(23), an einer am weitesten innen befindlichen Po-
sition eines Bereichs dieser Aufwdlbung (23), und
groRer ist als der AuBendurchmesser der Ausspa-
rung (13) in der AuRenflache des Grundgehauses
(10), an einer am weitesten innen befindlichen Po-
sition des Bereichs der Aussparung (13).

Aggregat nach Anspruch 1, wobei mehrere Fixier-
aufwdélbungen (23) in der Innenflache der Ver-
schlusskappe (20) angebracht sind, die gleichmaRig
Uber eine Peripherie der Verschlusskappe (20) ver-
teilt sind, und die sich im Wesentlichen in einer glei-
chen Langsrichtung auf der Verschlusskappe (20)
befinden.
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10.

Aggregat nach Anspruch 1 oder 2, wobei mehrere
Halteaufwdélbungen (24) an der Innenflache der Ver-
schlusskappe (20) angebracht sind, die gleichmaRig
Uber eine Peripherie der Verschlusskappe (20) ver-
teilt sind, und die sich im Wesentlichen in einer glei-
chen Langsrichtung auf der Verschlusskappe (20)
befinden.

Aggregat nach einem der Anspriiche 1 bis 3, wobei
sich eine einzelne Aussparung (13) in der AuRenfla-
che des Grundgehauses (10) befindet, die sich Giber
eine gesamte Peripherie des Grundgehauses (10)
erstreckt.

Patrone (30), die mit einem Medikament gefiillt ist
und aufbauend auf einem Aggregat nach einem der
Anspriiche 1-4 hergestellt wird, wobeidas Grundge-
hause (10) und die Verschlusskappe (20) mittels ei-
ner festen Schnappverbindung miteinander verbun-
den sind, und wobei die Fixieraufwolbung (23) in der
Innenflache der Verschlusskappe (20) in die Aus-
sparung (13) in der AuRenflache des Grundgehau-
ses (10), vorzugsweise, aufgenommen wird, die mit
einem inhalierbaren Medikament gefiillt ist.

Methode zur Freigabe eines inhalierbaren Medika-
ments, bestehend aus folgenden Schritten:

- Bereitstellen einer Patrone (30) nach Anspruch
5; und

- Einlassen von mindestens einer Offnung in die
Patrone (30).

Methode nach Anspruch 6, die weiterhin den Schritt
der Bewegung der Patrone (30) umfasst.

Aggregat eines Inhaliergerats (40) und einer Patrone
(30) nach Anspruch 5, wobei das Inhaliergerat (40)
einen Innenraum (44, 45, 46) enthalt, der unter an-
derem dazu geeignetist, die Patrone (30) aufzuneh-
men; und Mittel, die dazu dienen, mindestens eine
Offnung in der Patrone (30) zu bilden.

Aggregat nach Anspruch 8, wobei die Mittel des In-
haliergerats (40), die dazu dienen, mindestens eine
Offnung in der Patrone (30) zu bilden, mindestens
einen beweglich angebrachten Zeiger beinhalten.

Aggregat nach Anspruch 8 oder 9, wobei das Inha-
liergerat (40) mindestens zwei Offnungen (47) zum
Durchlassen von Luft in den Innenraum (44, 46) um-
fasst, wobei die Luftdurchlasséffnungen (47) sich in
verschiedenen Positionen beziglich des Raums
(44, 46) befinden, sodass in einer Situation, in der
Luft durch die Offnungen (47) in den Raum (44, 46)
befordert wird, ein Luftwirbel im Raum (44, 46) ent-
steht.
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Revendications

L’assemblage d’un corps de base (10) en forme de
tube et d’un couvercle en forme de tube (20), qui
sont ouverts sur un coté distal (12, 22) et destinés a
étre reliés I'un a 'autre au moyen d’une jointure par
pression, formant ainsi une capsule (30) permettant
de contenir une certaine quantité de médicament,
dans lequel il existe au moins une cavité (13) sur
une surface extérieure du corps de base (10), dans
lequel il existe au moins un renflement de fixation
(23) sur une surface intérieure du couvercle (20),
destiné a étre introduit dans la cavité (13) de la sur-
face extérieure du corps de base (10) afin de per-
mettre une jointure fixe par pression, et dans lequel
un diamétre intérieur du renflement de fixation (23)
de la surface intérieure du couvercle (20), au niveau
d’'une zone du renflement de fixation (23) située au
plus prés de I'intérieur, est plus petite que le diamétre
extérieur de la cavité (13) de la surface extérieure
du corps de base (10), au niveau d’'une zone de la
cavité (13) située au plus prés de l'intérieur, et
dans lequel au moins un renflement de maintien (24)
est placé sur la surface intérieure du couvercle (20),
au niveau d’'une zone plus proche du coté distal
ouvert (22) du couvercle (20) que le renflement de
fixation (23), qui est destiné a étre introduit de ma-
niére détachable dans la cavité (13) de la surface
extérieure du corps de base (10), afin de permettre
une jointure par pression détachable, dans lequel le
diamétre intérieur du renflement de maintien (24),au
niveau d’une zone de ce renflement (24) située au
plus prés de l'intérieur, est plus grand que lediameétre
intérieur du renflement de fixation (23), au niveau
d’une zone de ce renflement (23) située au plus prés
de l'intérieur, et est plus grand que le diamétre ex-
térieur de la cavité (13) de la surface extérieure du
corpsde base (10), au niveau d’une zone de la cavité
(13) située au plus prées de l'intérieur.

Unassemblage selon larevendication 1, dans lequel
un nombre de renflements de fixation (23) est placé
sur la surface intérieure du couvercle (20). Les ren-
flements sont équitablement distribués sur la circon-
férence du couvercle (20) et sont essentiellement
situés sur le couvercle (20), au niveau du méme em-
placement longitudinal.

Un assemblage selon les revendications 1 ou 2,
dans lequel un nombre de renflements de maintien
(24) est placé sur la surface intérieure du couvercle
(20). Les renflements sont équitablement distribués
sur la circonférence du couvercle (20) et sont essen-
tiellement situés sur le couvercle (20), au niveau du
méme emplacement longitudinal.

Un assemblage selon n’importe laquelle des reven-
dications 1 a 3, dans lequel une seule cavité (13) est
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10.

placée sur la surface extérieure du corps de base
(10), qui s’étend sur toute la circonférence du corps
de base (10).

Une capsule (30) remplie d’'un médicament et qui
est fabriquée sur la base d’un assemblage selon
n’importe laquelle des revendications 1 a 4, dans
laquelle le corps de base (10) et le couvercle (20)
sontreliés 'un a 'autre au moyen d’une jointure fixe
par pression, et dans laquelle le renflement de fixa-
tion (23) de la surface intérieure du couvercle (20)
est introduit de préférence dans la cavité (13) de la
surface extérieure du corps de base (10), remplie
d’un médicament a inhaler.

Une méthode permettant de libérer un médicament
a inhaler, comprenant les étapes suivantes :

- fournir une capsule (30) selon la revendication
5; et
- percer au moins une fois la capsule (30).

Une méthode selon la revendication 6, comprenant,
de plus, I'étape du déplacement de la capsule (30).

L’assemblage d’un appareil d’inhalation (40) et
d’une capsule (30) selon la revendication 5, dans
lequel 'appareil d’inhalation (40) contient un espace
intérieur (44, 45, 46) qui, entre autres, peut recevoir
la capsule (30) ; et des moyens adaptés pour percer
au moins une fois la capsule (30).

Un assemblage selon larevendication 8, dans lequel
'appareil d’inhalation (40) a la capacité de percer au
moins une fois la capsule (30) et comprend au moins
une aiguille mobile.

Un assemblage selon les revendications 8 ou 9,
dans lequel 'appareil d’inhalation (40) comprend au
moins deux perforations (47) permettant de faire cir-
culer de I'air dans I'espace intérieur (44 ; 46), dans
lequel les perforations permettant la circulation de
I'air (47) sont situées a différents endroits dans I'es-
pace (44, 46), afin que lorsque de Il'air arrive dans
espace (44, 46) a travers les perforations (47), un
tourbillon d’air soit créé dans I'espace (44,46).
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Cysgyszerrel, killdndsen inhaldlhatd gydgyszerrel 5151 kapszuls

ShER g NRCERAT T O T NN
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1. Bzerahény, amely &l egy tsd alskd slaptesthd] {10) s agy 086 alakl fedsha!
{20), amelyek sz sgyik diszidlls oldalon (12, 32) nyliotiak, &s amalvek ams vannak szénve,
hoxgy ey bekattand cssliskozas segiisdgdvel sgymassal deszekaposolddianak, &8 amse
ek ezaltal agy gyogyssemmen yisdg kbriizdrassns slkalmas kapszulat (30) képsznalg,
ahol legalabb sgy bemelszés (13) taldthald ax alaptestnel (10} egy kiled fallietén,
ahol legalabb egy rdgeitd bardeda 23) taldthatd o feddinek (20} sgy belsd felliletén,
amely ara hivaloll, hogy ssoms Heszhedésss! bafogadasra Kertlion az alaptest (10}
kKilad feltiatében a bemstszésbe (13}, azzal a cdllsl, hogy egy rdgzitelt bekattand
ceatiakosast valdsiison meg, s amelben 8 faddl (20} belsd feltlate réyshd barde-
dajanak {23} egy belsd almérdje, o rigzitd bardzds (28) egy felbisténsk a leglve-
tabbi belsgjében taldhals helyzetsben, kisebl mint az slaptest {10) kiilss feltletében
tovd bemetszds (13) agy kitlsd atmérdie, & bemelszés (13) sgy pitietének a legivo-
labbi balsaidban (aldthatd helyzetdben, ds
ahol lngaldhb egy visszatantd bardeds (34) talathatd a foddl {20) balsd falieishen, soy
olyan helyen, ami kdeelabb van a fedél (30) nyitolt disztalis oldaldhoz {23) mint s régai-
16 bardeda (23}, amely ara hivatoll, hogy oldhatoan befogadasrs kerliidn az alsptast
{10 k(a6 feltleteben a bemelszésbe {131 azzal a oéflal, hopy sgy oldhatd bekattand
ceatlakozast valdsitson meg, és amelyben a visszatartd bardzds (24) egy balsd dtmé-
e, @ visszatartd bardzda (24) egy felileténak & legtvolabbi belseidban taldthatd
helyzetében, nagvobb mint & rogzitd bardzda (23) sgy belsd aimérdle, 2 rigzitd ba-
razde (23} egy felllstinek a logtdvolabbi belssidben taldihatd helyzetében & nagyobb
mint gz alaptest {10} kilsS feltlatdben lovd bametszés {13} kilsd aimérdie, a bamet-
szés (13) egy feillelének & legtavolabbl balseidben taldihatd helyzetében,

. Az 1. igénypont szerintl szorelvény, ameslivben (9bb rdgsitd bardzds (35
taldthato o fedéinek (20) eyy belst fellletén, amelvek sgyenietesen vannak szstosze
fatva a feds! {20) kerlileldn, &5 amsiyel lénysgiiey egyenid kongitudinglis helyzetban
helyazkadnek of 8 fedélen (20}

F Az 1, vagy 2. igénypont szerintt szerelvény, smelyben 6bb visszatartd ba-
razda (24} taldthatd & feddinek (20} agy belsd fellistén, amelvek spvenistesen van-



nak szétosziatva a fedel (20) kerllatén, d8 amelyek Bnyegifeg agvenid longitudinalis
helyzethen helyerkadnek o a feddlen {200

4. Ax 13, igénypontak sgvike srerintl szerslvény, amslyben sgystien bemst-
szds {13) taldthatd az siaplosinel (10} & RUlsd feltictén, amely az alaptest (10) telles
kerlileton & lerjesskedit ki

8. Kapszula (30, amely egy gydgvszems! van megiditve, &8s amely az 14,
igenypontak egyike szarintl srarelvény slapian van legydriva, amelyban az alaptest
{10} &5 a foddl (30) ogy rédgeitet! bekatand coatiakozdssa!l vannak Ssszskaposolva,
&8 amsiybear a rigeid barazda (23) 2 feddl (230) belsd fellilatében ar slaglest (10)
kiilsd felliciében iadlhald bometszés (13} altal kerll befogadasra, eldnydsen, amely
agy inhalalhatd gydgyszerre! van megiditve,

8. Efidras agy inhalathatd gydgyszer kiboossidsdra, amely magaban foglalis a
xivetkezd epdeskeal

- &gy 8. igenypont szenintl kapssula (30) rendetkexésre boocsitasy; és
- lagaldbb agy Ureg élrehozdsa a kapszuldban (30}

7. A 8 igénypont sterintl olidvds, amely tovabbs magdban foglalia & kapszula
{30} mozgatasat.

8. Inhalacios seerkezstbdl (40) és az & igénypont seerintl kapszuddbat (30) alid
szerabadny, amalyben az inhalackis srerkezet (40} magaban fogls! sgy belsd terst {M,‘
485, 48}, amaly, hbbek kixdl, alialmas a kapsauda (30} befogadasdra; &s eszkdzdket,
amsivel ara adaplaliak, hogy legaiabb agy lvukst slakitsanal ki a kapszuldpan {30).

& A B igénypont szarind] szerelvény, amelyben azok az esakizok, amalyek &
lagalabb egy hruk kapssuldban (30) vald kiglakitdsdra vannak adaptélva, tatalmaz-
nak fogaldbb egy mozgathatdan elhelyerett it

A S, vagy 9 lugnvpont seeddntl szevelvény, amelyben az inhaldcids szarks-
zet (40} magaban foglal legalabd k&t bukat A7) levegdnek a belsd térbe (44 48}
vald tovabbitdsars, ahol 8 lovegd tovsbbis pukak (47) o e (44, 48) vonatkoziatva
kUiGnbdzd helyzetekben helyeskednek el oly mddon, hogy sgy olyan helyzetben,
amikor & lyukakon (47} keresztll lovegd Bpldiddik be o rbe {44, 48), akkor levegd-
arvinyt nysrink a teérbern (44, 48},
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