R :

d¢o5422 -

Applicant:

'ASTRA AKTIEBOLAG
Sodertilje

Tiﬂe;

PROCESS AND APPARATUS FOR FILLING COHESIVE
POWDERS Ve

Reference:

D 1280-1

In_ventors:

Henri Hansson
Jan Petersson
Peter Claufnitzer

1995-01-30
SAS/SB

This Sheet Has Been Rep

(I lIIIlIllI I llll




10

15

20

| , 1995-01-30
PROCESS AND APPARATUS FOR FILLING COHESIVE POWDERS

Technical field of the invention

The invention relates to device for filling, with high accuracy, finely divided
powdered medicament having a particle size smaller than 10 pm.

Background of the invention

Powders consisting of very small particles are commonly used in the
inhalation therapy where the size of the particles are of utmost importance.
The diameter of particles which are to be inhaled must be less than 10 pm,
preferably between 6 to 1 um, to ensure adequate penetration of the particles

into the bronchial area of the lungs.

Most finely divided powdered medicaments, such as micronized powders,

are light, dusty and fluffy and they often create problems during handling,

- processing and storing. For particles having a diameter less than 10 pm the

van der Waals forces are generally greatér than the force of gravity and
consequently the material is cohesive and tends to form irregular
agglomerates. Powders having such particle sizes are also very sensitive to
electrostatic charges which readily arise in such powders during handling.
These powders have very poor free-flowing properties and during handling
bridges between the particles will be formed leading to the build up of the
aggregates. o |
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When finely divided powdérs are to be filled into reservoirs, compartments,

cavities or depressions of different kind and sizes, such as cavities provided

~ on an elongate carrier, for example a layer of foil, a piece of moulded plastic

or similar, the aggregates must be broken down in order to make possible
the filling of the powder into the cavities. One way of avoiding the build up
of aggregates and to break down those that have been formed is to subject
the finely divided powder to movement, e.g. agitation. This could be done

- by using mechanical devices, such as stirring means, or by using electronical

means such as means creating ultra sound or similar.

This break-down of aggregates is especially importani: when small amounts,
e.g. between 10 mg to 0.1 mg, in particular 5 mg to 0.5 mg, of finely divided
powdered medicaments are to be filled into cavities formed to receive the

required exact amount of the powder.

Another important factor when filling medicaments is the degree of
compaction. Tlﬁs is especially important when filling finely divided
medicaments into cavities which, in particular, are to be used for inhalation
with breath-actuated, dfy-powder inhalators, as the medicament must be
lifted out of the cavities by the force created by the airstream produced by
the patient during inhalation.

~ The powder present in the cavities must also be able to break down into the

25

particles having a particle size smaller than 10 pm during inhalation in order
to provide a dose comprising high pfoportioh of particles within the
respiratory range of less than 10 um. The compaction may therefore not be
t.oo'strong. On the other hand, in order to avoid the possibility that the
medicament falls out of the cavity when it is positibned for inhalation but
before it has been inhaled, the medicament must be compacted to a certain
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degree so that it is retained in the cavity until inhalation. A controlled

compaction is therefore of utmost importance.

~ Prior Art

It is known in the prior art to provide different types of apparatus for filling
medicaments into capsules. In CH-B-591 856 is a device for forming and

filling capsules with fluid medicament described.

US-A-Z 807 289 describes a device for filling small bottles with antibiotics.
According to this document a powdered medicament is fed to an outlet by
using a screw device where each turn on the screw meters a certain amount
of powder. Such an apparafué cannot be used in modern inhalation

technology as the amount of powder which is to be filled into cavities is very

~ small compared with the amount of antibiotic filled into bottles. It is not

possible to fill very small amounts sufficiently in an accurate manner with

the apparatus described in this document.

A method of filling very small amounts of finely divided powders is
described in EP-A-0 237 507. According to this document aggregateé of
finely divided powdered medicament are fed to cavities provided on a
dosing unit, e.g. a perforated membrane or disc. The exact dose is filled by
breaking down the aggregates by using scrapers activated by a manual

| tﬁrning of the dosing unit. This method is used in the breath-actuated, dry
~ powder inhaler called Turbuhaler®. However, a method according to this

document is not possible to modify to provide a method of continously
filling cavities prdvided on an elongate carrier or similar in accordance with
the present invention. It is especially difficult to modify the method to be
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| used industrially. Itis also commonly known in the prior art to use different

types of apparatus for filling resevoirs in copying machines and for feeding
powder in such machines. However, in this case the accuracy of the fed
doses is of less importance compared with the demands of accuracy when
filling exact doses of pharmaceuticals, in particular when filling highly

~ potent pharmaceuticals to be used, for example, in inhalation therapy.

As none of the known devices are dealing with the present problem of fxllmg
and compacting fmely divided powdered medicaments for the inhalation

therapy a solution to the stated problem is not found in the prior art.

The invention

The present invention relates to advice for filling with high accuracy a finely

divided powdered medicament having a particle size smaller than 10 pm

into cavities, preferably provided on an elongate carrier or similar, such as

cavities formed on an aluminium or plastic layer or tape.

In the following description the wording “small amount" relates to amounts

having a weight between 10 to 0.1 mg, in particular between 5 and 0.5 mg.

* The invention provides a device for filling with high accuracy a finely |

divided powdered medicament having a particle size sialler than 10 pm
into cavities having a size corresponding to the amount of powder to be
filled, wherein said device comprises oscillating and rotating means
breaking down aggregates formed in the finely divided powdered

- medicament and for filling and compacﬁng itin said cavities, as described in

claim 1. .
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The invention further provides a method of filling with high accurac.y'a
finely divided powdered medicament, having a particle size smaller than 10
pm into cavities having a size corresponding to the amount of powder to be
filled, wherein the finely divided powdered medicament is transported to
and compacted in said cavities by oscillating and rotating means,as

described in claim 10.

* Further preferred embodiments of the method and the device according to

the invention are clear from the dependent claims 2 to 9 and claims 11 to 13;

respectively.

The present invention further provides a method and an apparatus for
manufacturing an elongate member with cavities containing finely divided
powdered medicament as described in claims 14 to 15 and 16 to 17,

respectively.

There is also provided the use of the method and device atcording to the

~ invention for filling a finely divided powdered medicament into cavities of a

single unit dose, breath-actuated, dry powder inhalator, said cavities being
present on an elongate carrier, as well as for filling such medicaments into
cavities of an elbngéte carrier to be provided in a multi-dose, breath-
actuated, dry powder inhalator for multiple use as described in claims 18 to
20. '

The cavfities couid preferably be provided, e.g. pre-formed, on an elongate
carrier and have a size which is determined by the amount of powder to be
filled into the cavities.

The greatest amount of finely divided powdered medicament which can be |
filled into the cavities using the filling device according to the invention in
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the embodiments described in the description is 10 mg and the smallest
amount is 0.1 mg, but by modifying the filling head within the scope of the
appended claims other amounts could also be filled. In the preferred
embodiments the cavities could have a volume between 0.5 and 25 mm’
corrésponding for many medicaments to a dose of 0.1 and 10 mg,
respectively. In the p_referred embodiment of the -piesent invention the

cavities have a volume between 0.5 to 12 mm’ corresponding to a dose of 0.1

to 5 mg, most preferably between 2 to 12 mm’ corresponding to a dose of 0.5

to5mg.

‘The construction of the filling head according to the invention provides a

solution to the problem of filling exact quantities of a finely divided powder
into cavities in an continous manner to be used industrially. The device and

method also makes it possible to solve the problem of filling cavities of an

" elongate member whereby the waste of material is minimized.

Brief description of the drawings

Fig. 1 shows a preferred embodiment of the device accdrding to the

invention in a side view,

Fig. 2 shows the device in fig. 1 in a top view,

Fig. 3 shows the device in fig. 1 in a front view,

Fig. 4a shoWs a first eﬁbo&iﬁent of the sﬁrﬁng device 9 in fig. 1,

Fig. 4b shows a second embodiment of the stirring device 9' in fig. 1,
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Fig. 5 shows the device according to the invention mounted in a preferred

embodiment of an apparatus for continuous production and filling of a strip

- of material of an elongate carrier provided with cavities,

Fig. 6 shows a further preferred embodiment of the apparatus in fig. 5, and

Fig. 7 shows a view from above of the elongate carrier with the cavities

during the different operations of the apparatus in fig. 6.

Detailed description of the drawings

A preferred embodiment of the de_viée according .to the invention is shown
in figs. 1 and 2. The device is intended to be used for filling with high
accuracy finely divided powder, in particular phérmaceutic’als, into cavities
provided on an elongate member 3. Said elongate member 3 contains a

plurality of the cavities 30 arranged in a row.’

The device comprises a supporting frame 17 and a filling head 14. The
supporting frame consists of a beam construction and is at one end mounted
on a stand including a motor 22 and a gear box 23. The other end of the

supporting frame 17 provides a support for the filling head 14 and a stirring

element 9 arranged in the filling head.

The filling head 1_4 consists of a substai\tially I- formed element and is
provided with a powder compartment 15 acting as a powder supply during

the filling action. Said powder compartment 15 is in the form of a

substantially circular groove provided exceriirically in and close to one edge

of the filling head 14.
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substanhally circular groove provided excenlncally in and close to one edge
of the filling head 14. '

The filling head 14 is mounted on two sets of guides 4, 6 mounted
perpendicular to each other. The first set of guides 4 are provided parallel to
the feeding direction of the elongate member 3 when this is arranged in the
apparatus according to the invention, see figs 3 and 4. The second set of
guides 6 are mounted perpendicular to the first set of guides 4 as can be seen
in figs. 1 and 2. The filling head 14 is mounted on this second set of guides 6.
During the filling action the filling head is placed directly above the cavity

| which is to be filled in the row of cavities arranged on the elongate member

3. The guides 4 are mounted with bearings 5 in a supporting beam 21. Said
supporting beam 21 is arranged on a crane balks 1 provided with a bottom |
plate onto which the elongate member 3 is placed for the filling process. The
supporting frame 17 are mounted on a mounting element 18, which is

mounted on crane balks 1.

A shaft 13 is arranged excentrically in the filling head 14 a.djacent the
powder conipartment 15. The shaft 13 iS fixedly mounted in the ﬁlling.head
by bearings 19. Said shaft 13 extends upwardly from the filling head and is
mounted in a linking arm 12.

A main shaft 10 is provided and arranged with one end adjacent the shaft 13
in the linking arm 12. The main shaft 10 extends upwardly through gear
wheels 11 and is mounted in bearings 24 in the supporting frame 17. The
other end of the main shaft 10 extends beyond the supporting frame 17 as

‘can be seen in fig. 1. The main shaft 10 is connected to a motor 22 via a

transmission belt 16 and a pair of driving wheels 20a, 20b. One of the driving

“wheels 20b is arranged with a pin 25b on the main shaft 10 and the other

driving wheel 20a arranged with a pin 25a on a motor shaft 26 extending
from themotor22and a gear box 23.
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A stirring element 9, 9' is arrahged in the powder compartment 15 of the
filling head 14 and is rotated during the filling action. Said stirring element

'9,9'is in the preferred erhbodiment formed as an elongate element having

substémtially two parts 9a, 9a' and 9b, 9b'. The first part 9a, 9a' is formed as a

" transporting element which in a first preferred embodiment is substantially

circular and formed as a brush 9a having bristles 9¢, as can be seen in fig. 4a.

In a second embodiment the first part 9a' is formed as a substantially

.cylindrical, rigid element in which cut outs or grooves 9¢' are _provided, as

shown in fig. 4b. The second part 9b, 9b' is formed as a shank for the first

part and is mounted in a shaft 7.

The shaft 7 is mounted through bearings 27a, 27b in the supporting frame 17,
as shown in fig. 1. A pair of gear wheels 8 are arranged around the shaft 7
and in acting contact with the gear wheels 11 of the main shaft 10. Said gear
wheels 8, 11 are provided with lockings 21.

During operation of the filling device finely divided powder is supplied to
the powder compartment of the filling head 14. This could be done in any

suitable manner but in the preferred embodiment a screw feeder of a known

type is used, but any other type of powder feeder could be used. As
mentioned above aggregates and bridges will be formed in the powder in
the powder compartment 15 and have to be broken down in order to make

filling of the cavities possible.

In order to break down the aggregates fbrmed'in the powder compartment
15 the fillihg head 14 and the stirring element 9, 9' are moving. Due to the
construction of the filling device the filling head 14 will describe an
oscillating movement with regard to the cavity and the stirring element 9, 9'.
The stirring element will rotate around its central axis within the oscillating
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powder compartment 15. The movements are described in more detail

below.

A force is applied via motor shaft 26 by the motor 22 to the driving wheel
20a. The transmission belt 16 transferres the rotation of the driving wheel 20a
to the driving wheel 20b and to the main shaft 10. The rotation of the main

- shaft 10 is transferred to the linking arm 12 and to the shaft 13 of the filling

head 14. Due to the excentrical mounting of the shaft 13 in the filling head
14, the filling head will describe a osdlhting movement in relation to the
elongate element 3, the cavity 30 arranged under the filling head and the
stirring element 9, 9'. The rotation of the main shaft 10 is also transferred to
the shaft 7 of the stirring element 9, 9' via gear wheels 11 and 8. Rotation of
the shaft 7 will provide the stirring element 9, 9" with a rotation around its
central axis. The stirring element 9, 9' is thereby fixed in the horisontal

directions and is only rotating around its central axis.

The motor 22 is in the preferred embodiment electrical but other kinds of

motors, such as pheumatic or hydraulic, can be used.

The function of the stirring element 9, 9' will now be described. When the
cohesive powder is filled into the powder compartment 15 and this is
oscillating around the stirring element 9, 9' powder will be built up between
the stirring element 9, 9' and the edges of the powder compartment 15. Due
to the rotation and construction of the 'stirring element powder will be
moved from the built up of powder into the center of the first part 9a, 9a' of

' the stirring element and forced down into the cavity 30. This rotational force

will also provide a compaction of the powder in the cavity, as powdersis
continuously forced down into the cavity during the filling action. A
controlled compaction is aclueved by optimizing the amount of rotations of
the shrrmg device. '
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The bristles 9¢ of the first embodiment of the stirring element 9 have been
shown to be very efficient in transporting powder from the built up within
the powder compartment 15 to the cavity and provides also sufficient force

to give the powder the required compaction within the cavity. The cut outs

9¢’ provided in the rigid element 9a’ of the second embodiment of the

stirring element functions in the same manner as the bristles 9c and has also

“shown to be effecﬁve for the transportation of powder from the powder

compartment to the cavity as well as proViding a sufficient compation of the

powder in the cavity.

The amiount of oscillating of the filling head 14 is dependant of the
characteristics of the powder and on the amount of powder to be filled in
each cavity. Tests have shown that in order to fill the required amount of
powder into the cavities and to give the powder in the cavity the required
degree of compaction the filling head shall rotate preferably 1 to 6 times,
more preferably 3 timés, over the cavity but this is related to the
characteristics of the powdér and may vary between different powders. The
form and sizé of the crystals and the cohesivness of the finely divided
powder, as well as the content of moisture and the ablhty to equalize the
electro-static forces created in the powder are characteristics which
determine how easily the powder can be compacted and thereby
determining the number of times the filling head must rotate over the cavity
to provide the required degree of compaction. | '

It has been shown that when filling finely divided powdered substances
having a particle size smaller than 10 um, such as budesonide, lactose,
terbuthalinesulphate as well as mixtures of these substances, the amount of
times which the filling head has to rotate over the cavity is about 3. With 1
rotation the compaction is too loose and the powder may fall out of the
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cavity duriﬁg handling; and 6 rotations do not add any substantial further

compaction to the powder in the cavity when powders of the above

 mentioned type are filled.

It has also been found that other finely divided powdered medicaments
having other crystal structures may require further degree of compaction |
leading to an increased number of times which the filling head needs to be

rotated over the cavity.

In the preferred embodiment the filling head 14 .comprising the powder
compartment 15 as well as the stirring element are made of a material which
gives rise to a minimum of electro-static chargés so that a minimum amount
of the finely divided powder accordingly adheres to these parts of the |
device. The material must also have a low friction relative to the material of
the elongate member 3 (cf fig. 3) in which the cavities are provided, as the
edges of the powder compartment are moving in contact with the elongate
member during operation of the device. Materials useful for this pﬁrpose are
plastics, such as carbon-treated plastics, for example POM, metals, such as
aluminjum or stainless steel, or mixtures of plastics and metals, such as, for
example, aluminium covered with PTFE or carbon-filled POM. The fact that
the edges of the powder compartment 15 of the filling head 14 is in contact
with the edges of the cavity and the surrounding material is important for

- the filling of the cavity as this avoids leakage of powder between the fi]]ing

: ._ - head and the elongate member. Such leakage will give rise to an unwanted

25

30

waste of powder.

The stirring element is arranged over the cavity with a distance up to a few

“millimeters. This distance may vary due to different characteristics of
- different powders but tests have shown that the optimum distance is about 1

mm. In order to further increase the compaction of the powder in the cavity
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a reciprocating movement could be applied to the stirring element 9, 9. This
reprocating movement could be provided by a pneumatic cylinder arranged
on or in contact with the shaft 7. The suitable length of each stroke is
between 0.5 to 10 mm.

In fig. 5 an apparatus accoi'ding to the invention is shown mounted in a so

. called blister machine for ptoduéﬁon of an elongate carrier such as a tape,

web or belt provided with the cavities 30 which are to be filled with finely
divided powdered medicament. Such a blister machine is well known in the
state of the art and is normally provided with several stations in which the
different prodﬁcﬁon steps are performed. In this manner several different
steps are performed mutually to different parts of the elongate member.
After the completion of one step the elongate member is transported one steio
forward and the steps are repeated. The application of this type of machine
for the production of an elongate member having cavities filled with an exact
quantity of finely divided powder according to the present invention is now

described in more detail.

The cavities on the elongate carrier are preferably produced in a first step

whereby a first elongate member 32 is provided on a first roller 34. The

-elongate meniber 32 is fed to a forming station 40 where the cavities 30 are

formed in any suitable known manner, such as thermo or cold forming or
stamping. The elongate member 32 thh the cavities 30 is fed to the filling
device A for filling the finely divided powder into the cavities. When a
cavity is positioned under the filling head 14 the oscillating movement of the .
filling head 14 and the rotational movement of the stirring element 9, 9' are
initiated and the pbwder comparlment 15 with the powder describes an

~ oscillating movement. The stirring element 9, 9' rotates around its central
axis in a fixed position in relation to the powder compartment and the

cavity, whereby it rotates centrally over the cavity 30. Due to the rotational
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forces the finely divided powder particles are transported from the powder

compartment to and compacted in the cavity.

After the filling of the cavities of the first elongate member 32 it is fedtoa
position where a second eiongate member 36 fed from a second roller 38 is
positioned on top of the first elongét’e member 32. The first and second
elongate members 32 and 36 are thereafter fed to a welding or sealing station

42 where the second elongate member 36 is welded or sealed on to the upper

 side of the first elongate member 32. The welding or sealing may involve

any known method, such as heat sealing, ultra sonic welding or any other

" suitable method.

The two elongate members are thereafter cut in cutting station 44 to the
required size and packed to be placed in a multi-dose, breath actuated, dry
powder inhalator or any other package.

When the method according to the invention is used in the production of
unit dose, breath actuated, dry powder inhalators for single use produced
from an elongate carrier, three further stations are added to the apparatus

described in fig. 5 as can be seen in fig. 6. An example of an inhalator of this

 type is described in WO 92/04069 and WO 93/17728; the contents of these

two applications are incofporated herein by reference.

After the filling of the cavities 30, which is done in accordance with the

process described above, each cavity is prbvided witha protective and

sealing tape 46 at the station 48 (as shown in figs. 4 and 5). The cavities can

also be provided with a hole in their lower part in order to facilitate the
extraction of the dose into the inhalation channel.during inhalation. In this

case a second protective and sealing tape has to be provided on the lower

side of the cavities on the first elongate member. This is done in the station ,
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48 at the same time as the protective and sealing tape 46 is prov1ded over the

cavities on the upper side of the elongate member.

- As shown in fig. 4 the second elongate member 36 is formed in the forming

station 50 in the required manner and is then placed on top of the first
elongate member 32 with the filled cavities 30 and the two elongate
members are fed to the welding station 42. After the welding or sealing the
two elongate members are cut in a cutting station 44 to the unit dose

inhalators.

The two elongate members may be produced from'layers of any suitable
material such as aluminium or different kinds of plastics as well as

combinations thereof. Tests have shown that in the case where a unit dose

~ inhalator is produced and filled according to the invention the material of

the lower tape 32, in which the cavities are formed, is preferably made of
aluminium, plastic materials or laminates of these two materials, which can

be heat or cold formed, but any other suitable material may be used.

The protective tape is preferably made of a thin aluminium foil but could of
course be made of any other suitable material having a Sealirig and covering
function. The material should preferably be impermeable to moisture and

light as many finely divided powdered medicaments are hygroscopic and

- sensitive to light. It is however, in the case of a unit dose inhalator, important

for the easy handling of the inhalator that the tape is easy to remove from the
upper side of the elongate member and cavity as well as from the lower side

of the elongate member if the cavity is provided with a hole.

The method, device and apparatus according to the invention is suitable to
be used for filling any type of finely divided powdered medicament

consisiting of one or more substances.
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Modifications

The method, device and apparatus as described above can of course be

- modified within the scope of the appended claims.

Thus the construction of the filling head may be modified in order to meet

requirements arising from filling of different types of powders:

For example, the stirring device can be modified further. A whisk-like

- device can for example be used which has a similar function, namely to

break down the aggrég_ates formed in the finely divided powder and to

transport the powder down into the cavities and to compact it therein.

In the preferred embodiment of the invention an electrically driven motor
with driving wheels and a transmission belt have been used but any other
suitable means could be used for providing and transmitting a movement to

the main shaft.

The material of the layers as well as the materials of the filling head and the
stirring device can be modified. The apparatus according to the invention

can also be modified to fill exact quantities of finely divided powdered
mediéament into cavities formed in, or on, single pieces of plastics or similar,
preferably made of moulded plastic, whereby each piece constitutes a

bottom plate to be used as a carrier member for the cavity to be filled with

powder in the productxon ofa unit-dose, breath-actuated dry powder

inhalator.
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In the preferred embodiment the filling device is adjustable in its position in
relation to the cavity both _horison_tally and vertically. The supporting frame
17 is horisontally adjustable in its mounting on the stand comprising the
motor. The mounting element 18 is vertically adjustable in relation to the

supporting frame 17.
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Claims

- 1. Device for filling with a high accuracy a finely divided powdered

medicament having a particle size smaller than 10 pm into cavities havinga
size corresponding to the amount of powder to be filled,

characterised in thatsaid device comprises oscillating and rotating
means for breaking down aggregates formed in the finely divided powdered
medicament and for filling and compacting said powdered medicament in

said cavities.

2. Device according to claim 1, _ |
characterised in that the filled amount of powdered medicament is

between 10 mg and 0.1 mg, in particular between 5 mg to 0.5 mg.

3. Device according to claim 2,

characterisedin that the device comprises a filling head (14) provided

* with a powder compartment (15) and a stirring element (9, 9') arranged

inside said powder compartment (15) whereby, in use, the filling head (14) is
arranged to describe an oscillating movement around the stirring element (9,
9 and the stirring element (9, 9') rotates around its central axis, whereby

powder is transported from the powder compartment (15) to cavities (30).

4. Device according to claim 3,

characterised in that the device comprises means (22, 23, 16, 20a, 20b)
providing a rotational movement to a main shaft (10) transferring said
rotational movement via a linking arm (12) to a shaft (13) arranged
excentrically in the filling head (14), whereby said main shaft (10) also
transfers said rotational movement via gear whee_ls 8, 11) to a shaft (7).
mounted on the stirring element (9, 9).

o
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5. Device according to claim 3 or 4, _
characterised in that the part (9a) of said stirring element (9) which, in
use, transports powder from the filling head (14) to the cavity is formed as a
brush 9c). -

6. Device according to claim 3 or 4,

“characterised in that that the part (92') of said stirring element (9')

which, in use, transports powder from the filling head (14) to the cavity is
formed as a

substantially cylinderformed, rigid element (9¢") provided with cut outs.

7. Device according to any of claims 4 and 5or 4 and 6,
characterisedin thata reciprocating movement is provided to the

stirring element (9,9").

8. Device according to claim 4, _

characterised in thatsaid means for providing the rotational
movement to the main shaft (10) compnses a motor (22), preferably an
electrical motor, having a motor shaft (26), a pair of driving wheels (20a, 20b)
arranged on said motor shaft (26) and said main shaft (10) respectively; and

a transmission belt (16) arranged between said driving wheels (20a, 20b).

9. Device according to claim 4,

characterisedin thatsaid ﬁnely divided powdered mediéamént is

-supplied to said powder compartment (15) arranged in said filling head (14)

by a screw-feeder device.
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10. Method of filling with high accuracy a finely divided powdered

medicament having a particle size smaller than 10 um into cavities having a |
size corresponding to the amount of powder to be filled, wherein the finely
divided powdered medicament is transported to and compacted in said

cavities by oscillating and rotating means (14; 9, 9.

11. Method according to claim 10, wherein said oscillating and rotating
means (14; 9, 9') comprise a filling head (14) having a powder compattment
(15) formed as a groove and a stirring element (9, 9') arranged inside said
powder compartment (15) whereby said filling head (14) with the powder
compartment, in use, oscillates around said stirring element (9,9') and
whereby said stirring element (9,99 rotates around its central axis and is
fixed in relation to the filling head (14). |

12, Method according to claim 11, wheréin the rotation of the stirring
element (9, 9) will, in use, transport said finely divided powdered
medicament from the powder compartment (15) arranged in the filling head

(14) to the cavities (30) and compact the powder in the cavities.

13. Method according to any of claims 10 to 13, wherein the amount of finely
divided powdered medicament to be filled in the cavities is between 10 mg

‘and 0.1 mg, in particular between 5 mg and 0.5 mg.

14. Method of manufacturing an elbngate meinber with cavities containing a
finely divided powdered' medicament having a particle size smaller than 10
pm, the amount of powder in each cavity being between 10 mg and 0.1 mg,
in particular between 5 mg to 0.5 mg including the steps of '

a) feeding a first elongate member (32) from a first roller (34) to a forming
station (40), '

I
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b) forming cavities (30) in the elongate member (32),

¢) feeding the elongate member (32) to a filling device as described in claims
1t09, o |

d) filling and compactmg a fmely divided powdered medlcament into the

- cavities (30) using the method described in claims 10 to 13,

e) placing a second elongate member (36) on top of the first elongate member
(32) thh the filled cavities, | | .

f) welding or sealing the second elongate member (36) on to upper side of
the first elongate member (32), and

g) cuttmg the elongate members in predetermined lengths.

15. Method according to claim 14, comprising a further step of providinga

protection member (46) over the openings of the filled cavities.

16. Appartus for carryiﬁg out the method as described in claim 14,
compnsmg a first roller (34) from which an elongate member (32) is fed, a
forming station (40) for formmg cavities (30) in the elongate member (32), a
filling device as described in claims 1 to 9 for filling the finely divided
powdered'medjcém_ent' into the cavities (30), a second roller (38) from which
a second elongate member (36) is fed, a welding or sealing station (42) for
welding or sealing the second elongate member (36) on to the upper side of
the first elongate member (32) and a cutﬁ'hg station (44) for cutting the

elongate members into predetermined lengths.

17. Appartus according to claim 16 compnsmg a station (48) for providing a

protection tape (46) over the filled cavities.
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18. Use of the method as described in claims 10 to 13 for filling cavities
provided on a tape with a finely divided powdered medicament havirig a
particle size smaller than 10 um, wherein the cavities have a size
corresponding to an amount of powder of 10 mg to 0.1 mg, in particular 5

mg to 0.5 mg, by using a device as described in claims 1 to 9.

19. Use of a device as described in claims 1 to 9 for filling a unit -dose, breath
actuated, dry powder inhalator for single use using the method as described

in claim_s 10 to 13.

20. Use of a device as described in claim 1 to 9 for filling.cavities provided
on a tape intended to be used in a multi dose, breath actuated, dry powder
inhalator for multiple use by using the method as described in claims 10 to
13.
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