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(57) Abrege(suite)/Abstract(continued):
powders Is located, wherein a coupling flange (2) with a sealing flap (3) is present at the process vessel (1). The second powder

can be introduced into a tubular cartridge (4) which can be mounted displaceably In a transport unit. The transport unit has a
connecting flange (6) with a sealing flap (7). The connecting flange (6) can be connected to the coupling flange (2) such that the
sealing flap (3) and the sealing flap (/) can be opened and that the cartridge (4) can be displaced within the transport unit through
the opened sealing flaps (3 and 7) as far as the plane of the inner wall of the process vessel (1). The second powder Is emptied
from the cartridge (4) into the process vessel (1) by means of a delivery piston (8). The cartridge (4) can possess a piston rod (5)
with a plurality of pistons. Solutions with a double piston, a rotatable cartridge core (16) or a turn-lock fastener (33) are also

described..
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ABSTRACT

The invention relates to a device for introducing small and minute amounts of powdered
substances into larger process containers. It is particularly suited for containment
applications of active substances and/or sterile applications.

The device Is used to introduce a defined amount of a second powder into a process
container (1) in which a first powder or a powder mixture is present, wherein a coupling
flange (2) comprising a cover flap (3) is located an the process container (1). The
second powder can be introduced into a tubular cartridge (4) which can be mounted
displaceably in a transport unit. The transport unit comprises a joining flange (6)
comprising a cover flap (7). The joining flange (6) can be joined to the coupling flange
(2) so that the cover flap (3) and the cover flap (7) can be opened, and the cartridge (4)
can be pushed through the opened cover flaps (3 and 7) within the transport unit into
the plane of the inner wall of the process container (1). The second powder is emptied
from the cartridge (4) into the process container (1) by way of a delivery piston (8). The
cartridge (4) may comprise a piston rod (5) having multiple pistons. In addition, solutions
comprising a double piston, a rotatable cartridge core (16) or a rotary closure (33) are
described..

FIG. 1
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Device for Introducing a Defined Amount of a Second Powder into a Process
Container

The invention relates to a device for introducing a defined amount of a second powder
into a process container in which a first powder or a powder mixture is present, wherein
a coupling flange having a cover flap is located on the process container. The device Is
provided in particular for charging small and minute amounts of powdered substances
into larger process containers, in particular for admixing low amounts of powdered
active pharmaceutical substances to main components already present in a process
container, such as lactose or corn starch. The invention is particularly suited for

containment applications of active substances and/or sterile applications.

According to the prior art, the addition of certain components into mixing containers Is

known to be carried out by simple pouring via an opening in the lid. For this purpose, a
pocket-size metering device for pourable goods as described in the unexamined patent
application DE 21 43 403 can be used. The hand-held metering device is used only for

the metered dispensing of artificial sweetener due to the low precision of the device,

although it was intended for powdered pharmaceuticals.

Another device for mixing a blend of pulverized constituents is described in DE 3 104
062 A1, for example. A second powder is introduced into the fluidized bed of a first

powder. This is carried out under pressure by impinging the second pulverized
constituent onto a deflection plate disposed within the fluidized bed for uniform

distribution of the second constituent therein.

A metering device acting according to the principle of gravity is described in DE 2 917
189 B2, for example. For volumetrically metering free-flowing powders in batches using
a storage container and a double piston metering unit comprising a piston rod having an
upper piston and a lower piston, the lower piston of which can move away from the

upper piston, the lower piston moves away from the upper piston during an upward
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movement of the piston rod and approaches the upper piston during the downward
movement of the piston rod, whereby the volume of the constriction present between

the upper and lower pistons increases to a predetermined extent during the upward
movement and decreases to the predetermined metering volume during the downward

movement before passing the dosing chamber.

Another option for adding is to carry out the charging via an opening in the lid by way of
long mixing lances extending into the mixed bed.

DE 20 62 513 B2 describes a device for volumetrically metering free-flowing powder in
batches, comprising a vertically disposed piston rod that is provided with a constriction
as the feed control device. Metering devices of this type have the disadvantage of low

precision in terms of the metered amounts of powder.

So as to meet a general requirement that is placed on pipe couplings, according to
which each half of the coupling comprises a respective valve which can be opened
when the coupling halves are properly joined to each other and which must be moved
so as to be fully closed before the respective halves of the coupling can be separated
from each other, EP 0 447 023 B1 describes a dry break coupling for lines having two

valve flaps that can be actuated separately from each other.

DE 20 2009 018 738 U1 discloses an easy-to-detach coupling system for axially
coupling two parallel flanges, in which the end faces of the two flanges are axially
pressed against each other for coupling purposes, and in which two coupling halves
comprise rotatably mounted closing flaps, which are seated against each other In a
planar manner after the coupling has been established and can be opened together.

DE 4 342 962 C1 describes a device for coupling two containers which each have a
connecting pipe neck, in which each of the pipe necks comprises a closing flap close to
the end facing away from the container supporting the neck, the closing flap being
essentially pivotable by 90° about a diameter of the pipe neck, the outside diameter

thereof essentially corresponding to the inside diameter of the pipe neck.
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An added substance metering device for a polyurethane plant for introducing a defined
amount of a second substance Iinto a process container in which a first substance or a
substance mixture is present is known from DE 20 2005 015 569 U1, wherein the
substance can be introduced into a cartridge 10 that is inserted into a holder and
equipped with a quick-action coupling and can be emptied by way of a delivery piston
26.

When pharmaceuticals are produced, the components to be mixed have very large
differences in terms of the quantities. Minute amounts (0.01 to 1%) of powdered active
pharmaceutical substances must be admixed to the main components in exactly defined
dosages.

When such low amounts are to be admixed, there is a risk that losses that occur during
addition already result in a very high mixing ratio deviation, on a percentage basis.
These losses may occur directly in the process container or at the metering devices.
During addition from above into the process container by way of an open metering
device, powdered substances may deposit on the side walls and other surfaces present
in the process container. Direct losses on metering devices may be caused by large
surfaces or long stroke lengths, such as with the above-described metering lances, for
example. For example, if 20 g of active substances are to be admixed to a process
container holding 60 liters and containing approximately 20 kg of main components, a
loss of just 2 g would result in inadmissible undercharging of 10% of active substances.
It is therefore advantageous if charging is performed with the shortest route, and if
possible directly into the mixed bed, which is to say below the fill level in the process

container.

It is the object of the invention to provide a device which allows very small amounts of
powdered substances to be charged into larger process containers without losses or
contamination. The charging is to take place with simple means and high metering
accuracy. The invention is particuiarly suited for containment applications of active

substances and/or sterile applications.
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The invention achieves the object by the features provided in claim 1. Advantageous
refinements of the invention are provided in the dependent claims and will be described
hereafter in greater detail in conjunction with the described embodiments of the

Invention, including the drawings.

A defined amount of a second powder is introduced into a process container, in which a
first powder or a powder mixture is already present, through a coupling flange, which is
located on the process container and comprises a cover flap. According to the
Invention, the second powder can be introduced into a tubular cartridge, which can be
mounted displaceably in a transport unit. The transport unit comprises a joining flange
having a cover flap, wherein the joining flange can be joined to the coupling flange so
that the two cover flaps can be opened. The cartridge can be displaced within the
transport unit through the opened cover flaps. The front discharge opening of the
cartridge, or the end of an included delivery piston, should preferably extend into the
plane of the inner wall of the process container. The second powder to be metered can
then be emptied from the cartridge into the process container by way of the delivery

piston.

In an advantageous embodiment, the coupling flange can be composed of a connecting
piece and a flap valve. Both parts can be fixedly or detachably joined to each other.

In a further advantageous embodiment, the joining flange can be composed of a
cartridge holder and a flap valve. Both parts can likewise be fixedly or detachably joined

to each other.

In one embodiment of the invention, the cartridge comprises a cartridge sleeve, in the
inner powder chamber of which the delivery piston is disposed on the delivery side so
as to be displaceable by way of an actuatable piston rod. On the container side, the

cartridge can be closed by a closing piston that is displaceably disposed on the same

piston rod.
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In a further embodiment of the invention, the cartridge comprises a cartridge sleeve, In

the inner powder chamber of which a double piston is displaceably disposed. The
delivery piston can be displaced by way of a piston rod 1, while the cartridge can be
closed on the container side by way of a closing piston that is disposed so as to be
displaceable by way of a second piston rod z. Both pistons can be actuated separately

from each other.

A special embodiment of the invention relates to a cartridge that comprises a cartridge
sleeve, in which a cartridge core that can be rotated axially by at least 100° is disposed.
A powder chamber, in which a delivery piston is disposed so as to be displaceable by
way of a piston rod, extends over the entire length of the cartridge core. The cartridge
sleeve has a discharge opening on the container side. So as to empty the cartridge, the
powder chamber can be rotated so far over the discharge opening that the two
openings are sufficiently aligned for the powder to be emptied into the process

container.

A preferred embodiment is implemented in a device In which the cartridge comprises a
cartridge sleeve into which a rotary closure can be laterally integrated, by way of which
a discharge opening of the cartridge can be closed by way of an actuating lever. The
cartridge sieeve is preferably oval for this purpose. This embodiment has the advantage

that no separate closing piston is required.

In all the embodiments, the amount of product that can be metered or emptied from the

cartridge is determined by the stroke and the diameter of the powder chamber.

So as to safely fill the cartridge with a defined amount of powder material, the entire
transport unit can be removed and transported to a separate location. A flexible
protective casing should therefore be attached to the joining flange, so that the
protective casing completely encloses the inserted cartridge. The purpose of this i1s that
the system also remains closed when the cartridge is removed from the transport unit
prior to filling, and that no special seal is required between the cartridge and the

cartridge holder.
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So as to introduce the powder to be metered, the joining flange of the transport unit and
the coupling flange are joined to each other, wherein the respective cover flaps thereof

should seal tightly with each other and be pivotable together. The outsides of the cover

flaps thus remain free of powder. This ensures operator safety in terms of containment.

Instead of a closing piston, the cartridge can be closed at the discharge opening thereof
by a penetrable membrane. The membrane is preferably made of a material that is the
same as one of the components of the powders to be mixed in the process container. If
the membrane were made of other substances, such as paper or plastic, one would
have to ensure that no foreign substances can be charged into the process container,

which could result in undesirable additions or contamination.

An automated process is advantageous in particular for containment applications of
active substances or sterile applications. The device can be designed for this purpose
so that the delivery piston is coupled by way of a detachable connection to a drive that
causes automatic metering or emptying. The drive can be an electric or servo-

pneumatic drive.

By using small cartridges having exactly defined amounts of ingredients, precise
micrometering is made possible. Possible charging from the cartridge directly below the
fill level of the mixed bed ensures addition without losses, as the powder material
cannot deposit on the walls. The design of the adding device likewise ensures that no
deposition or adherence can take place within the device. The device Is directed to

containment applications of active substances and/or sterile applications.

The invention will be described in greater detail hereafter based on several exemplary
embodiments. In the drawings:

FIG. 1 is a sectional view of a device according to the invention, comprising a
connecting unit and a decoupled transport unit, into which a cartridge is pushed up to

the cover flap, which is still closed:;
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FIG. 2 shows a device with a double piston solution;
FIGS. 3a to 3d show a device with a double piston solution in four different positions;

FIG. 4 shows a cartridge comprising a rotatable cartridge core;
FIG. 5 shows a cartridge comprising a rotary closure,
FIGS. 6a, 6b show perspective illustrations of a device comprising a rotary closure; ana

FIG. 7 is an illustration of the cartridge filling process.

For mixing components for the production of pharmaceuticals in a containment system,
for example, approximately 20 g of powdered active substances is to be admixed to a
process container 1 which holds 60 liters, in which approximately 20 kg of powdered
substances of -one or more main components, such as lactose or corn starch, are

present.

A first exemplary embodiment is illustrated in FIG. 1. The device according to FIG. 1
shows a coupling flange 2 on the left and a transport unit comprising an inserted
cartridge 4 on the right. The transport unit also serves as a transport means from the

filling complex to the metering station for the process container 1.

Cartridges having very small diameters are used for minute amounts to be metered.
The stroke and the diameter of the delivery piston 8 and the inside diameter of the
powder chamber 11 determine the amount of product that can be metered or emptied
from the cartridge. In the example described here, an approximately 190 mm long
cartridge having an inside diameter of the cartridge sleeve 12 of 34 mm is used.

The transport unit comprises a joining flange 6, which is designed as two pieces for the
sake of production and cleaning. The flange comprises a cartridge holder 10 and a flap
valve 25 according to the principle set out in EP 0 447 023 B1. Both parts are
detachably joined to each other by way of a clamp 20. The cartridge holder 10 has a
bore for accommodating the cartridge 4. This bore can be used to allow the precisely
filled cartridge 4 to be pushed through an opening provided by opening the cover flap 7
of the flap valve 25. In FIG. 1, the cartridge 4 is only pushed up to the cover flap 7,
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wherein the cover flap 7 and the protective casing 19 tightly seal the joining flange 6 for
secure transport. The cover flap 7 of the flap valve 25 can be operated by way of a lever

mechanism 23.

The coupling flange 2 remains on the process container 1 as a permanent connecting
unit. The coupling flange 2 is preferably designed as two pieces so as to allow easy
production and better cleaning of the two parts. In the present exemplary embodiment,
the flange comprises a connecting piece 17 and a flap valve 24 according to the
principle set out in EP 0 447 023 B1. Both parts are detachably joined to each other by
way of a clamp 20. The connecting piece 17 is attached to the process container 1 so
that the inner side forms part of the process container. For example, the piece can be
welded on or screwed on. The connecting piece 17 has a bore 22, up to which the
cartridge 4 can be pushed through the opened cover flap 3 of the flap valve 24 to the
iInner wall of the process container 1. The cover flap 3 is shown still closed in FIG. 1. In
the present example, the connecting piece 17 comprises a projection 26, which serves
as a stop for the cartridge sleeve 12. The diameter of the discharge opening 18

corresponds to the outside diameter of the cartridge 4.

The cover flaps 3, 7 of the two flap valves 24, 25 can be jointly operated by way of the
lever mechanism 23 when they are installed. After the cover flaps 3, 7 are opened, a
passage for the cartridge 4 is created above and beneath the cover flaps 3, 7. The two
bores in the connecting piece 17 and in the cartridge holder 10 for accommodating the
cartridge 4 must be accordingly aligned. This is ensured by customary fixations for

positioning, such as centering pins.

In the device according to FIG. 1, two parallel flanges are axially coupled according to
the principle described in DE 20 2009 018 738 U1, wherein the end faces of the two
flanges are axially pressed against each other for coupling purposes and fixed by way

of a coupling sleeve 21 that can be operated by an actuating lever 27.
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In FIG. 1, the cartridge 4 comprises a cartridge sleeve 12, in the inner powder chamber
11 of which the delivery piston 8 is disposed on the delivery side so as to be
displaceable by way of an actuatable piston rod 5. On the container side, the cartridge 4
can be closed by a closing piston that is disposed on the same piston rod 5. So as to
protect the transport unit both during transport and during the actual metering operation,
a groove is incorporated into the cartridge holder 10, a flexible protective casing 19,
which is so large that it extends around the handle 9 of the extended piston rod 5 of the
cartridge 4, being securable in this groove by way of a retaining ring 28. The protective

casing 19 is made of a transparent plastic film.
The operating principle is as follows:

After the cartridge 4 has been filled separately with the required amount of product as
described in FIG. 7, the entire transport unit is connected in the manner described
above to the corresponding flap valve 24 of the coupling flange 2 and is secured with
the coupling sleeve 21. Thereafter the two cover flaps 3 and 7 are opened and the
cartridge 4 is pushed into the coupling flange 2 so far that the stop 1 30 of the cartridge
sleeve 12 strikes against the projection 26. The cartridge sleeve 12 and the front side of
the closing piston 15 close the bore 18 in the process container 1. Thereafter the
process can start and the metering of the main powder component can be carried out.

S0 as to meter the powder that Is present in the cartridge 4, the piston rod is pressed,
together with the closing piston 15 and the delivery piston ,A in the direction of the

process container, by way of the handle 9, until the handle stop 29 strikes against the
cartridge sleeve 12, and the front end of the delivery piston 8 ends in the plane of the

inner wall of the process container 1.

The piston rod 5 and the closing piston 15 located therein protrude into the process
container. Since the charging site is located below the fill level in the process container
1, the powder to be metered is entrained by the powder mixture of the main
components that is already present in the process container 1 during the mixing process

that takes place in the process container, and is homogeneously distributed.
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After the material has been added and the mixing process has ended, and after the
process container 1 has been completely emptied, the piston rod 5 is again retracted

into the cartridge 4. The cartridge 4 is then retracted until the stop 2 31 strikes against
the cartridge holder 10 and the two cover flaps 3 and 7 can be closed.

After the two flanges have been decoupled, the transport unit is removed for refilling of
the cartridge 4.

Another exemplary embodiment is shown in FIG. 2 and in FIGS. 3a to 3d. FIG. 2 shows
a cartridge 4 with a double piston solution.

The cartridge 4 is filled and introduced into the transport unit through the two flap valves
25 and 24 and the connecting piece 17 up to the inner wall of the process container,
analogously to the exemplary embodiment of FIG. 1. The cartridge 4 that is used again

comprises a closing piston 15 and a delivery piston 8 inside the cartridge sleeve 12.
However, the difference here is that the two pistons can each be actuated with a
separate piston rod. In the illustrated example, the inner closing piston 15 is attached to
the inner piston rod 2 14 and can be operated by way of the right handle part 9b. The

delivery piston 8 is attached to the outer piston rod 1 and can be operated by way of the
left handle part 9a.

FIGS. 3a to 3d show the operating principle of a double piston solution described in
FIG. 2.

In FIG. 3a, the filled cartridge 4, which is closed with the closing piston 15, is inserted up
to the cover flap 7.

In FIG. 3b, the cartridge 4 penetrates the flap valves 25 and 24, with the cover flaps 3

and 7 being open. The closing piston 15 still closes the discharge opening 18. The two
pistons are still located in the same position as in FIG. 3a.

10
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Thereafter the cartridge 4 can be emptied by the joint insertion of the two pistons until
the front end of the delivery piston 8 ends in the plane of the inner wall of the process
container 1. In FIG. 3¢, the cartridge 4 has already been emptied in this position. It is
also possible to push in only a defined portion of the closing piston 15 and then empty
the cartridge 4 with the delivery piston B. Retraction of the closing piston 15, as is

shown in FIG. 3d, is then no longer necessary.

It can be seen in FIG. 3d that the closing piston 14 can be retracted separately from the
delivery piston 8 after emptying. The closing piston 15 must only be retracted until it
reaches a short distance in front of the delivery piston 8, so far that no amounts of
product remain in the pistons. The process is ended in this position, the process
container 1 i1s emptied, and the cartridge 4 is retracted as described in FIG. 1.

FIG. 4 shows a special embodiment of a cartridge 4. A cartridge core 16, which can be
axially rotated by at least 100°, is [ocated inside a cartridge sleeve 12. The powder
chamber 11 extends over the entire length of the cartridge core 16. The delivery piston
8 Is disposed so as to be displaceable in the powder chamber 11 by way of the piston
rod 5. FIG. 4 shows the cartridge 4 in the closed state. So as to empty the cartridge 4,
the cartridge core 16 is rotated until the powder chamber 11 is aligned with the opening
32 located on the end face of the cartridge sleeve 12 and releases the powder material
contained therein Into the process container. The delivery piston 8 Iis pushed up to the
handle stop 29 against the cartridge core 16, so that the front end of the delivery piston
8 ends in the plane of the inner wall of the process container 1.

The cartridge 4 described here likewise has a length of 190 mm and the inside diameter
of the cartridge sieeve 12 is 34 mm. However, since the powder chamber 11 has a
diameter of only 12 mm, more exact metering of considerably smaller metering amounts

can be achieved.

As in the preceding examples, the cartridge 4 can be inserted into the transport unit and
the coupling flange and can be used.

11
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A further embodiment of the device according to the invention is apparent from FIG. 5
and FIGS. 6a and 6b. Here a variant is shown in which a round delivery piston 8 Is
disposed so as to be displaceable by way of a piston rod 5 and a handle 9 attached
thereto in the interior of the cartridge sleeve 12 in the above-described manner. A
handle stop 29 is located on the handle 9 and is positioned so that the front end of the
pushed-in delivery piston 8 ends in the plane of the inner wall of the process container 1

when it Is empty, as can be seenin FIG. 5.

However, the tubular cartridge 4 shown here has an oval cartridge sleeve 12, in the
lateral molded extension of which a rotary closure 33 is integrated. The rotary closure
comprises a shaft which is integrated into the lateral molded extension, at the front end
of which a cover flap is provided. An actuating lever 34 is located at the rear end of the
shaft and can be used to pivot the cover flap over the discharge opening 18 and

completely seal the same.

So as to implement this embodiment, it is necessary for both the connecting piece 17
and the cartridge holder 10 to have an inner oval shape, which corresponds to the
contour of the cartridge sleeve 12 and allows the cartridge 4 to be pushed in.

This embodiment has the advantage that a separate closing piston is no longer
required. After metering, no closing piston thus remains in the process container, and

the discharge opening 18 can be closed.

In this embodiment as well, the cartridge 4 can only be removed after the process

container 1 has been emptied.

FIG. 7 shows a transport unit that is connected to a filling complex, in which a cartridge
having a rotary closure 33 according to FIG. 5 is used. FIG. 7 does not show that the
filling complex comprises' a glovebox, a weighing system having a cartridge holder, and

a micro-metering system for filling.

12



CA 02874544 2016-01-28

A rigid connecting flange 35, to which a flap valve 24 designed in the above-described
manner was attached by way of a clamp 20, is present on the filling complex. After the

transport unit has been coupled, the two cover flaps 3 and 7 are opened by way of the
respective lever mechanisms thereof. Since the connecting flange 35 on the fiiling
system does not comprise a projection 26, the emptied cartridge 4 can then be pushed
into the filling complex through the two cover flaps 3 and 7 of the flap valves 25 and 24
and removed. In FIG. 7, the emptied cartridge 4 is in the process of being pushed out of
the transport unit into the filling complex, and the rotary closure 33 is closed. There, the
cartridge can be cleaned and refilled under containment conditions. The filled cartridge

4 1s returned into the transport unit in the reverse order.

13
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CLAIMS

1. A device for introducing a defined amount of a second powder into a process
container (1) in which a first powder or a powder mixture is present, a coupling flange
(2) comprising a first cover flap (3) being located on the process container (1),
charaCterized in that

- the second powder is introducible into a tubular cartridge (4);

- the tubular cartridge (4) being displaceably mounted in a transport unit;

- the transport unit comprises a joining flange (6) having a second cover flap (7);

- the joining flange (6) being joinable to the coupling flange (2);

- so that the first cover flap (3) and the second cover flap (7) can be opened,

- the tubular cartridge (4) being displaceable through the opened cover flaps (3 and 7)
within the transport unit;

- into the plane of the inner wall of the process container (1); and

- a delivery piston (8) is configured to empty the second powder from the tubular

cartridge (4) into the process container (1).

2. The device according to claim 1, characterized in that the coupling flange (2)

comprises a connecting piece (17) and a first flap valve (24).

3. The device according to claim 1 or 2, characterized in that the joining flange (6)

comprises a cartridge holder (10) and a second flap valve (25).

4. A device according to any one of claims 1 to 3, characterized in that the tubular
cartridge (4) comprises a cartridge sleeve (12), in the inner powder chamber (11) of
which the delivery piston (8) is disposed so as to be displaceable by way of an actuable
piston rod (5), and the tubular cartridge (4) is closable on the container side by a closing

piston (15) that is disposed so as to be displaceable by way of the piston rod (5).

16
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5. A device according to any one of claims 1 to 3, characterized in that the tubular
cartridge (4) comprises a cartridge sleeve (12), in the inner powder chamber (11) of
which the delivery piston (8) is disposed so as to be displaceable by way of an outer
piston rod (13), and the tubular cartridge (4) is closable on the container side by a
closing piston (15) that is disposed so as to be displaceable by way of an inner piston
rod (14).

6. A device according to any one of claims 1 to 3, characterized in that:

- the tubular cartridge (4) comprises a cartridge sleeve (12) in which a cartridge core
(16) that is rotatable axially by at least 100° is disposed;

- a powder chamber (11), in which the delivery piston (8) is disposed so as to be
displaceable by way of a piston rod (5), extends over the length of the cartridge core
(16).

- the cartridge sleeve (12) has a drain opening (32) on the container side and, so as to
empty the tubular cartridge (4), the cartridge core (16) is rotated until the powder
chamber (11) aligns with the drain opening (32).

7. A device according to any one of claims 1 to 3, characterized in that the tubular
cartridge (4) comprises a cartridge sleeve (12) into which a rotary closure (33) is
laterally integrated, by way of which a drain opening of the cartridge sleeve (12) is

cldsable by way of an actuating lever (34).

8. A device according to any one of claims 1 to 7, characterized in that a flexible
protective casing (19) is attached to the joining flange (6) so that the protective casing

(19) completely encloses the pushed-in tubular cartridge (4).

9. A device according to any one of claims 1 to 8, characterized in that the cover flaps
(3, 7) seal tightly with each other and can be pivoted together when the joining flange

(6) and the coupling flange (2) are joined.

10. A device according to any one of claims 1 to 3, characterized in that the tubular
cartridge (4) is closed at the drain opening thereof by a penetrable membrane.
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11. The device according to claim 10, characterized in that the membrane is made of a
material that is the same as a component of the powders to be mixed in the process

container (1).

12. A device according to any one of claims 1 to 11, characterized in that the delivery
piston (8) is coupled to a drive, which causes automatic metering or emptying, by way of

a detachable joint.

13. An apparatus for introducing a defined amount of a second powder into a process
container in which a first powder or a powder mixture is present, the apparatus being
configured to be coupled to the process container, the apparatus comprising:

- a coupling flange comprising a first cover flap, the coupling flange being configured to
be removably attached to the process container;

- a tubular cartridge omitting any opening along the outer circumference to define a
volume for containing the second powder; and

- a transport unit for displaceably mounting the tubular cartridge; ‘

- wherein the transport unit comprises a joining flange having a second cover flap;

- wherein the joining flange is removably joined to the coupling flange to achieve a
configuration in which the first and second cover flaps can be opened;

- wherein the tubular cartridge has a distal end surface configured to be in a plane of an
inner wall of the process container;

- wherein the transport unit further comprises a delivery piston movable within the

tubular cartridge; and
- wherein the transport unit and tubular cartridge are configured to empty the second

powder from the tubular cartridge into the process container when the tubular cartridge
IS positioned by the transport unit to occupy respective openings in said coupling flange
and joining flange, said respective openings being uncovered by said first and second

cover flaps, respectively.

14. The apparatus according to claim 13, wherein the coupling flange comprises a

connecting piece and a flap valve.
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15. The apparatus according to claim 13, wherein the joining flange comprises a
cartridge holder and a flap valve.

16. The apparatus according to claim 13, wherein the tubular cartridge comprises a

cartridge sleeve having an inner powder chamber in which the delivery piston is

disposed so as to be displaceable by way of an actuatable piston rod, and the tubular

cartridge Is closable at a distal end of the tubular cartridge adapted to abut the container

by a closing piston that is disposed so as to be displaceable by way of the actuatable
piston rod.

17. The apparatus according to claim 13, wherein the tubular cartridge comprises a
cartridge sleeve having an inner powder chamber in which the delivery piston is
disposed so as to be displaceable by way of an actuatable piston rod, and the tubular
cartridge is closable at a distal end of the tubular cartridge adapted to abut the container
by a closing piston that is disposed so as to be displaceable by way of a second

actuatable piston rod.

18. The apparatus according to claim 13, wherein the tubular cartridge comprises a
cartridge sleeve in which a cartridge core rotatable about an axis by at least 100° is
disposed;

- a powder chamber extending over length of the cartridge core and in which the
delivery piston is disposed so as to be displaceable by way of a piston rod is provided;
- the cartridge sleeve has a discharge opening at a distal end of the cartridge sleeve

adapted to abut the container; and

- so as to empty the tubular cartridge, the cartridge core is rotatable until the powder

chamber aligns with the discharge opening.

19. The apparatus according to claim 13, wherein the tubular cartridge comprises a
cartridge sleeve onto a side of which a rotary closure is integrated, a discharge opening
of the cartridge sleeve being closable by the rotary closure by way of an actuating lever.
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20. The apparatus according to claim 13, further comprising a flexible protective casing
attached to the joining flange so that a proximal portion of the tubular cartridge
projecting from the joining flange when a distal end of the tubular cartridge is abutting
the flap of the joining flange is completely enclosed by the flexible protective casing.
21. The apparatus according to claim 13, wherein the cover flaps seal tightly with each

other and are pivotable together when the joining flange and the coupling flange are
joined.

22. The apparatus according to claim 13, wherein the delivery piston is coupled to a

drive, which causes automatic metering or emptying, by way of a releasable linkage.

23. The apparatus according to claim 16, wherein the actuatable piston rod, delivery
piston, and closing piston are located within the tubular cartridge.

24. The apparatus according to claim 17, wherein the actuatable piston rod, delivery
piston, and closing piston are located within the tubular cartridge.

25. The apparatus according to claim 13, further comprising a lever that actuates
movement of the first cover flap and the second cover flap

20
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