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(54) Apparatus for filling a product into a container under aseptic conditions

(57) An apparatus for filling a product, in particular a
medicament, under aseptic conditions into a container
5, said apparatus comprising:

« an entry station 1 for entering said container 5 into said
apparatus;

« a filling station 2 for introducing said product into said
container 5;

+ a sealing station 3 for sealing said container 5;

« an exit station 4 for removing said container 5 from said
apparatus; and

+ conveying means 6 for moving said container 5 along

at least the above-mentioned stations, said conveying
means 6 comprising a first segment A extending along
atleast one of said above-mentioned stations, and a sec-
ond segment B extending along at least another of said
above-mentioned stations,

said apparatus comprises a carriage 7 provided to hold
a set of at least two containers 5, and said conveying
means 6 being provided to handle said carriage 7, where-
in said conveying means 6 is provided to independently
move a first carriage in said first segment A with respect
to a second carriage in said second segment B.
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Description

[0001] The present invention relates to an apparatus
for filling a product, in particular a medicament, under
aseptic conditions into a container, said apparatus com-
prising an upper compartment separated from a lower
compartment by a liquid impermeable wall, wherein said
apparatus further comprises:

e an entry station for entering said container into said
upper compartment;

¢ afilling station for introducing said product into said
container;

* asealing station for sealing said container;

e an exit station for removing said container from said
apparatus; and

e conveying means for moving said container along at
least the above-mentioned stations within said upper
compartment,

wherein the above-mentioned stations are subsequently
positioned and said upper compartment comprises han-
dling and manipulating means being part of the above-
mentioned stations and provided for handling and ma-
nipulating the container in said upper compartment, and
wherein said above-mentioned stations comprise driving
and controlling means provided for driving and controlling
said handling and manipulating means, wherein at least
a part of said driving and controlling means is mounted
in said lower compartment, whereby at least one opera-
tional connection is established through said liquid im-
permeable wall between on the one hand said handling
and manipulating means and on the other hand said driv-
ing and controlling means.

[0002] The filling of a medicament into a container is
in practice typically executed in an aseptic environment.
Aseptic environments are organized in classes, in which
each further class refers to a higher sterility of the envi-
ronment. An aseptic environment established in an ap-
paratus prevents the medicament and container being
handled in the apparatus from being contaminated, thus
it prevents the penetration of contaminants from the en-
vironment into the inside of the apparatus. To this end,
such apparatus for filling a medicament comprises an
aseptic compartment, referred to as the upper compart-
ment, where the containers are handled and manipulat-
ed, and which compartment is provided to comply with
the standards laid down in the class of sterility that cor-
responds to the predetermined requirements for filling
the medicament.

[0003] The sterile compartment is furthermore formed
so that it is cleanable with a cleaning liquid. In order to
prevent this liquid from reaching the machinery of the
stations, being the driving and controlling means provid-
ed for driving and controlling the manipulating and han-
dling means, the machinery is located in another com-
partment which is separated form the sterile compart-
ment by a liquid impermeable wall. The machinery, com-
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prising for example an electromotor and a plurality of
electrically driven actuators, is typically less waterproof
than the handling and manipulating means. Housing the
driving and controlling means in compartments separate
from the handling and manipulating means results in that
the driving and controlling means can substantially be
held dry while the sterile compartment is flushed with
liquid for cleaning purposes. Furthermore in such config-
uration, there is no need to keep the machinery sterile,
however there is a need to prevent the machinery from
being contaminated by hazardous products which may
be filled into containers in the upper compartment.
[0004] In such apparatus, one or a plurality of opera-
tional connections are established through the liquid im-
permeable wall between on the one hand the driving and
controlling means in the lower compartment and on the
other hand the handling and manipulating means in the
upper compartment. These operational connections
transmit movements, electrical signals and currents,
products from the lower compartment to the upper com-
partment and vice versa.

[0005] A drawback of such apparatus is that the oper-
ational connections, particularly the operational connec-
tions which transmit movements from the lower to the
upper compartment, are not formed to guarantee that
contaminants can not move from the upper to the lower
compartment and vice versa. Therefore, the sterility of
the upper compartment can not be fully guaranteed.
When filling a container with a hazardous product, being
a product that can harm for example a human being, not
only contamination from the lower compartment to the
upper compartment is to be prevented for sterility pur-
poses, but also the contamination of the lower compart-
ment with hazardous products should be prevented. If
such contamination can not be prevented, the safety of
a human being working on the machinery can not be
guaranteed, since hazardous products may have
reached the lower compartment via the operational con-
nections.

[0006] Itis anobject of the present invention to provide
an apparatus for filling a product under aseptic conditions
into a container, having two compartments which are
separated in such a manner that contaminants and/or
harmful products are prevented from moving from one
to another of the two compartments.

[0007] To this end, the apparatus according to the
present invention is characterised in that said conveying
means is formed by a magnetic conveyor, and said at
least one operational connection consists of one or a
plurality of the following:

e astatic connection for establishing an electrical con-
nection or product-pipeline, and being formed by a
connector which is solidly sealed in an opening
through said liquid impermeable wall in such a man-
ner as to prevent liquid from moving between said
opening and said connector;

¢ a dynamic connection formed by a moveable ele-
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mentwhich extends through said liquid impermeable
wall and is moveably fixed to said wall through the
intermediary of a flexible sealing element, which
sealing element is solidly fixed to said moveable el-
ement and solidly fixed to said wall in such a manner
astoformaleaktightsealing between said moveable
element and said wall; and

* awireless connection formed by compatible first and
second wireless connectors are respectively provid-
ed in the upper and lower compartment

[0008] The very specific selection of operational con-
nections in combination with the conveying means being
formed by a magnetic conveyor, provides in a solution
whereby the separation between lower compartmentand
upper compartment can be fully guaranteed. Thereby,
the static, dynamic and/or wireless connections are each
configured to form a barrier for contaminants. The static
connection is solidly sealed to the liquid impermeable
wall, the dynamic connection is solidly sealed to the liquid
impermeable wall through the intermediary of a flexible
element, and for the wireless connection, no opening is
formed so that no sealing is required.

[0009] The particular combination of the specific con-
nection means and the magnetic conveyor provides in a
significant synergetic effect, which proves to be very val-
uable in aseptic filling machines. In the prior art appara-
tuses, particularly the dynamic connections are sealed
by providing a sliding seal between the wall and the
moveable element, for example an O-ring, which is a type
of seal utilised in rotating equipment, such as pumps and
compressors. Typically, when a pump operates, the lig-
uid could leak out of the pump between the rotating shaft
and the stationary pump casing. Since the shaft rotates,
preventing this leakage can be difficult. In such configu-
rations, O-rings or equivalent means are used to prevent
leakage. Applying such O-rings in the apparatus for seal-
ing the dynamic connections will indeed prevent the ma-
jority of the liquid to flow from the upper into the lower
compartment. However because the O-ring slides
against the moveable element, it can not be guaranteed
that hazardous products do not emigrate from the upper
compartment to the lower compartment via the elements
sliding with respect to each other. Furthermore when
cleaning such apparatus, it can not be guaranteed that
cleaning liquid follows the same path in between the el-
ements sliding with respect to each other as the hazard-
ous product follows, thereby it can not be guaranteed
that all hazardous products are removed. Thus when O-
rings are used, the solution to be sure that all hazardous
products are removed from the apparatus, is to complete-
ly dismantle and clean every part in the lower compart-
ments additionally to thoroughly cleaning the upper com-
partment.

[0010] The present invention explicitly claiming an el-
ement whether or not via an intermediary piece sealed
to the liquid impermeable wall, thereby eliminates these
problems, since it can be assured that through the solidly
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sealed connections, no hazardous products can leak.
The magnetic conveyor thereby provides in a manner to
continuously move the containers without a continuously
moving mechanical connection between the lower and
the upper compartment. Thereby, the magnetic conveyor
in combination with the static, dynamic and/or wireless
connections provides in a synergetic effect that enables
the machine to be manufactured guaranteeing the isola-
tion of the lower with respect to the upper compartment
and vice versa.

[0011] The particular choice of a magnetic conveyor
as forming the conveying means, further results in that
the transmission of power from the driving means to the
containers is wireless, namely via a magnetic field.
Thereby, the number of moving elements which are ex-
posed to contaminants can be reduced to a minimum.
The driving means can be fully mechanically separated
from the elements that are driven, which are the contain-
ers and in a particular embodiment of the apparatus also
the carriages, and therefore these driving means can be
enclosed by an enclosure which prevents the driving
means from being contaminated by the medicament.
This results in that a magnetic conveyor, unlike a con-
ventional mechanical conveyor, does not require a rotat-
ing axis to extend through the liquid impermeable wall.
[0012] Furthermore, a magnetic conveyor provides
more conveying flexibility than a conventional conveying
system. Using existing magnetic conveying systems, a
set of containers can be conveyed independently from
another set of containers. A further advantage of using
a magnetic conveyor as described in this invention is that
there is a considerably less mechanical frictional contact
between the conveyor and the containers with respect
to between a conventional conveyor and the containers.
Furthermore, less mechanical parts are necessary to
build such magnetic conveyor with respect to a conven-
tional conveyor. Furthermore, the less mechanical parts
result in an improved cleanability and associated saniti-
zation with respect to conventional conveyors. This is an
advantage especially in the aseptic handling of contain-
ers. As a further result, there is less need to clean the
apparatus, thus increasing the up-time of the apparatus.
[0013] Preferably, said upper compartment comprises
sterile air flow means provided to create a downward
laminar air flow of sterile air in said upper compartment.
Such sterile air flow means thereby create a sterile en-
vironment wherein the containers can be filled. The ster-
ile air flow means, in combination with the design of the
upper compartment of the apparatus, provide in a sterile
environment with a predetermined class of sterility.
[0014] Preferably, said magnetic conveyor comprises
a housing that has at least a liquid impermeable top wall
and liquid impermeable side walls, said magnetic con-
veyor further comprising magnet-driving means being
enclosed by said housing and being provided to drive a
magnet that is located outside said housing. While clean-
ing the upper compartment of the apparatus, a downward
stream of cleaning liquid is introduced in the apparatus.
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By providing the magnetic conveyor with a housing hav-
ing liquid impermeable top and side walls, the cleaning
liquid can not leak into the housing of the conveyor.
Thereby, the magnet-driving means which are provided
in the housing are protected against the cleaning liquid.
[0015] Preferably, said magnetic conveyor comprises
upright guiding walls at the location of the lateral sides
of said conveyor and extending along the conveyor so
that said container is guidable on said housing and be-
tween said guiding walls. The guiding walls provide a rail
wherein the containers can be moved. Thereby, the mov-
ing path that is followed by the containers is defined. Pref-
erably, said guiding walls comprise at the location of their
lower ends through holes. These holes allow liquid to
escape from between said guiding walls, in particular,
these holes allow cleaning liquid to escape so that no
manual intervention is required after cleaning for empty-
ing the rail. Furthermore, these holes allow a downward
flow of sterile air, flowing in the upper compartment, to
flow through the rail, thereby preventing the creation of
vortex in and above the rail. Such vortex increases the
risk of contamination by reverse airflow.

[0016] Preferably, said conveying means form a
closed loop, and said stations are arranged within said
loop. The closed loop results in that carriages can circu-
late in the machine and should not be loaded and re-
moved from the conveying means at respectively the en-
try and the exit station.

[0017] Preferably, said magnetic conveyor is provided
to move said container through the intermediary of a car-
riage which carriage comprises a first carriage part and
a second carriage part, said first carriage part being op-
eratively connectable to said magnetic conveyor to be
moved by the latter and said second carriage part is re-
leaseably connected to said first carriage part and said
second carriage part is constructed to hold a set of at
least two containers.

[0018] The use of carriages in the conveying of the
containers is advantageous in reducing product change-
over down time. Conventionally, the containers are indi-
vidually handled by a conventional mechanical conveyor.
This results in that for enabling the apparatus to handle
containers with different outer dimensions, the complete
conveyor must be changed so as to be suitable for han-
dling these containers with different outer dimensions.
Using carriages on a conveyor, only the carriages are to
be changed in such situation. Changing carriages for be-
ing able to convey containers of a different dimension,
can be carried out in a smaller period of time than chang-
ing the complete conveyor, and therefore the carriages
contribute in reducing the down time and costs in product
changeovers. Furthermore, the carriages can be steri-
lized outside the apparatus before entering in the appa-
ratus, thus substantially reducing the costs for sterilizing
the apparatus after a product changeover. Carriages
having a first part and a second part further contribute to
the reducing of downtime due to process changeover.
Namely, in switching from handling one type to another
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type of container, only the second carriage parts of the
carriages are to be changed. These second carriage
parts can be designed and prepared in advance so as to
shorten the downtime. Furthermore, the first carriage
part, that is constructed in such a manner that it can be
moved by the conveying means, can for this reason be
quite expensive, and must not be changed in the process
changeover.

[0019] Preferably, said carriage is provided to hold said
set of at least two containers in arow that extends parallel
to a moving direction of said conveying means. In con-
ventional conveying systems, containers are often
moved in a continuous or in an intermitting manner. In
continuous conveying, all containers are moved at a
same substantially constant speed, for which the con-
tainers preferably are arranged in a long continuous row.
Certain processing stages are preferably fed by such
long continuous row to work optimally. In intermitting con-
veying, the containers are moved stepwise. Certain
processing stages, for example the filling stage, are pref-
erably fed in an intermitting way to be able to operate
optimally. Providing the containers on the carriages in a
row that extends parallel to a moving direction of the con-
veyor is advantageous because the row of containers
creates a buffer in changing from a continuous to an in-
termitting conveying of containers. Preferably, the row
comprises at least four containers, more preferably at
least six containers.

[0020] Preferably, said apparatus further comprises a
first container weighing station and a second container
weighing station wherein said first container weighing
stationis located before the filling station and said second
container weighing station is located after the filling sta-
tion. Furthermore, said apparatus preferably comprises
a rejecting station which is located after said second con-
tainer weighing station and which is provided to reject
containers that do not correspond to predetermined
weighing standards. Furthermore, said apparatus pref-
erably comprises a container capping station which is
located after said sealing station. Furthermore, said ap-
paratus preferably comprises a freeze drying station lo-
cated between said filling station and said sealing station
and which is provided for lyophilizing said product in said
container. Preferably, the above-mentioned stations are
arranged along said conveying means, preferably in said
loop. Each station provides more functionality to the ap-
paratus in adding an additional working step which can
be performed on a container.

[0021] The invention will now be described in more de-
tails with respect to the drawings illustrating some pre-
ferred embodiments of the invention. In the drawings:

figure 1 illustrates an apparatus according to the in-
vention;

figure 2 illustrates a carriage carrying a set of con-
tainers;

figure 3 illustrates an apparatus according to a pre-
ferred embodiment of the invention;
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figure 4 illustrates a preferred embodiment of a sec-
ond carriage part;

figure 5 illustrates an apparatus in cross section
showing three operational connections between a
lower and an upper compartment;

figure 6 illustrates an apparatus in cross section
showing a filling station and a magnetic conveyor;
figure 7 illustrates an apparatus in cross section
showing a further magnetic conveyor; and

figure 8 illustrates a cross section of a magnetic con-
veyor applied in the present invention.

[0022] In the drawings a same reference number has
been allocated to a same or analogous element.

[0023] The apparatus according to the present inven-
tion is provided to fill containers 5 with product, in partic-
ular with medicaments. In this text, the term product is
preferably to be interpreted as medicaments. However
it will be clear that other products than medicaments can
require aseptic filling into containers, such as cosmetic
liquids or powders. Because of the aseptic requirements
for handling such products, in particular medicaments,
the apparatus has to comply with very strict requirements
in order to ensure safe and aseptic operation. Therefore,
the apparatus preferably operates under laminar air flow
with High Efficiency Particulate Air (HEPA) filtration, as
defined by the DOE standard adopted by most American
industries and/or as defined by the European Norm EN
1822-1. Furthermore, the apparatus preferably is located
in a sterile environment, more preferably the apparatus
comprises a housing enveloping substantially all ele-
ments of the apparatus in such a manner that contami-
nation is prevented from entering the apparatus from the
outside.

[0024] Containers 5 to be filled by the apparatus are
preferably vials as described in PCT/EP03/09151, which
vials are briefly described hereafter. This vial has a mouth
opening and a neck immediately downward of the mouth
opening. The vial furthermore has a rim in the form of a
flange having upper and lower surfaces extending trans-
verse to the upper-lower axis. The vial, as provided for
the process of the present invention, is preferably pro-
vided with a closure system comprising an elastomer clo-
sure, a clamp part and a closure part as further defined
below. The elastomer closure part is shaped to sealingly
engage with the mouth opening, having a lower surface
facing the interior of the vial and an opposite upper sur-
face facing away from the vial, and capable of being punc-
tured by a needle. The clamp part is able to engage with
the vial, particularly with the rim of the mouth opening,
and able to bear upon the upper surface of the closure
part to hold the closure part in a closing relationship with
the mouth opening. The clamp parthas an aperture there-
in through which a region of the upper surface of the
closure part is exposed when the clamp part is engaged
with the vial. The vial furthermore preferably comprises
a stand having an outer perimeter which extends, in a
direction perpendicular to the mouth-base axis direction
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of the vial, beyond the outer diameter of the vial body,
and has an upward- facing surface.

[0025] Figure 1 shows an apparatus comprising an en-
try station 1. The entry station 1 is provided to receive
the containers 5, preferably when the latter have already
been sterilized, and to load containers 5 into the appa-
ratus. Inthis regard, containers 5 can be aseptically pack-
aged and then be sterilized at production thereof. Pref-
erably the entry station 1 comprises receiving means for
receiving such packages with sterilized containers 5 and
to aseptically unpack the containers. The entry station 1
preferably comprises loading means for loading the re-
ceived containers 5 onto the conveying means 6. In such
configuration, a part of the entry station 1 (loading means)
is located inside the housing while another part of the
entry station (the receiving means) is located outside the
housing. Between the receiving means and the loading
means, the entry station preferably comprises sterilizing
means (not shown) for re-sterilizing at least the upper
surface of the elastomer closure of the containers 5 be-
fore the latter are loaded onto the conveying means 6.
The sterilizing means contribute to reinforce the aseptic
conditions of the apparatus. The sterilizing means pref-
erably comprise means for exposing at least the upper
surface of the elastomer closure of the containers 5 to a
beam of electrons of a sufficient energy and dose to in-
activate micro-organisms present on atleastthat surface.
[0026] The apparatus further comprises an exit station
4 for removing the containers 5 from the apparatus. In
the exit station 4, the containers 5 are removed from the
conveying means 6 and transported out of the apparatus.
To this end, the exit station 4 preferably comprises un-
loading means provided for removing the containers 5
from the conveying means 6. Furthermore, the exit sta-
tion 4 preferably comprises transporting means for trans-
porting the removed containers out of the apparatus.
[0027] The apparatus further comprises afilling station
2. The filling station 2 is provided to fill the containers 5
with the product. To this end, the filling station 2 compris-
es dosing means and introducing means for filling a pre-
determined amount of product into the container. The
introducing means comprise afilling needle and a driving
mechanism for driving the filling needle from a withdrawn
position into a filling position in which the filling needle
has punctured a wall part of the container 5 and back
into the withdrawn position. Preferably, the filling station
2 comprises a plurality of dosing means and introducing
means in such a manner that multiple containers 5 can
be simultaneously filled.

[0028] The apparatus further preferably comprises a
sealing station 3. The sealing station 3 is provided to seal
the containers 5 after the latter has been filled with the
product in the filling station 2. Preferably, the sealing sta-
tion 3 is provided to seal the residual puncture site by
melting the material adjacent to the puncture site and
then allowing the material to re-solidify thereby sealing
the container. To this end, the sealing station 3 preferably
comprises laser means for directing a focused laser



9 EP 2 420 450 A1 10

beam towards the material adjacent the puncture site.
Preferably, the sealing station 3 is provided to seal mul-
tiple containers 5 simultaneously.

[0029] The apparatus further comprises conveying
means 6 formed by a magnetic conveyor 6 for moving
containers 5 along at least the entry station 1, the filling
station 2, the sealing station 3 and the exit station 4. The
conveying means 6 are preferably configured to com-
prise at least two segments A and B, each segment ex-
tending along at least one station. In figure 1, an appa-
ratus is shown having conveying means 6 with a first
segment A and a second segment B separated by the
point-dashed line. The first segment A extends along the
filling station 2 while the second segment B extends along
the sealing station 3, along the exit station 4 and along
the entry station 1.

[0030] In figure 6, carriages are guided on the mag-
netic conveyor 6 in between guiding walls 30 that extend
along the magnetic conveyor 6 and which walls are lo-
cated on both sides of the conveyor. The walls 30, con-
sidered in a vertical direction, extend to overlap with the
carriages 7 and the containers 5 that are arranged on
the magnetic conveyor 6 so that the walls 30 prevent the
containers from transversely sliding out of the conveyor
6. Thereby, the guiding walls 30 are formed so that car-
riages 7 and containers 5 are guided in between the guid-
ing walls 30 along the conveyor 6.

[0031] Preferably, at least one through hole 32 is pro-
vided in the upright walls 30 at the location of the lower
end of the walls 30, at the height of the top wall 33 of the
magnetic conveyor 6. More preferably, a plurality of
through holes is provided. Through these holes 32, water
located in between the walls 30 on the magnetic conveyor
6, can escape. In this manner, the cleaning of such ap-
paratus is significantly simplified because cleaning liquid
can be spread all over the compartment, which liquid can
not become trapped between the guiding walls 30. Also
these holes allow a downward flow of sterile air to gently
flow out of the cavity, defined by the top wall 33 and the
lateral walls 30 of the magnetic conveyor 6, without cre-
ating vortex that may increase the risk of contamination
by inducing reverse bottom-up airflow. The holes 32 are
preferably arranged at predetermined intervals along the
magnetic conveyor 6.

[0032] Preferably, the conveying means 6 are ar-
ranged in a closed loop so that carriages 7 can be circu-
lated on the conveying means 6 along the stations. This
considerably simplifies the entry station 1 and the exit
station 4 since only the containers 5, and not the carriag-
es 7, are to be loaded into and out of the apparatus in
these stations, and the carriages 7 can be conveyed fur-
ther in the loop. In an embodiment, not having a convey-
ing means 6 that is arranged in a closed loop, but where
the conveying means 6 extend in a line having a first end
and a second end, carriages are to be loaded and un-
loaded from the apparatus in the entry station respec-
tively the exit station, which is complex.

[0033] Intheapparatus,the containers 5 are preferably
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placed on carriages 7 at least in sets of at least two con-
tainers 5 per carriage 7. These carriages 7 are provided
tobe handled by the conveying means 6 and are provided
to hold the containers 5. Figure 2 shows such carriages
7 holding a set of four containers 5. According to the
invention, carriages 7 can be formed in many ways, for
example the carriages 7 can be formed integrally in one
piece.

[0034] Preferably, the carriages 7 comprise two parts
releasably connected to each other for example by
screwing means. From these two parts, a first carriage
part 8 is adapted to be handled by the conveying means
6 while a second carriage part 9 is adapted to hold the
set of containers 5. To this end, the first carriage part 8
is constructed complementary with the conveying means
6. The second carriage part 9 comprises container hold-
ing means for holding the set of containers in position.
[0035] Figure 4 shows a second carriage part 9 ac-
cording to a preferred embodiment of the invention. The
shown second carriage part 9 comprises container hold-
ing means for holding a set of two containers 5. The hold-
ing means in the preferred embodiment as shown in fig-
ure 4, are formed by cavities 20 in the second carriage
part 9, each cavity 20 being provided to hold one con-
tainer 5. Each cavity 20 extends starting from a side wall
21 of a lateral side portion 22 of the second carriage part
9 and as from that side wall 21 in a direction substantially
perpendicular to the moving direction 28 of the carriage
into the second carriage part 9 so that containers 5 can
slide from a position next to the carriage part to a position
into the cavity 20 and onto the second carriage part 9.
Each cavity 20, starting from the side wall 21, has alength
that is determined so that a container 5 can slide into the
second carriage part 9 until it reaches an end position,
the latter preferably being a substantially optimal con-
tainer location on the carriage 7 for example where the
container is transversely aligned with the filling needle.
[0036] As mentioned above, containers 5 for use in the
apparatus according to the invention preferably comprise
a stand 27 having an outer perimeter which extends, in
a direction perpendicular to the mouth-base axis 26 of
the container, beyond the outer diameter of the container
body. This results in that the container 5 with the stand
27 has an upward-facing surface 19 at the lower part of
the container 5.

[0037] Preferably the cavity 20 comprises a lip 23 at
its upper part so that the upward-facing surface 19 of the
stand 27 of the container 5 can slide under the lip 23 in
such a manner that the lip prevents the container from
being lifted of the carriage 7 when the container 5 is in
its end position.

[0038] Preferably, the holding means comprise a lock-
ing member 24 for each cavity 20 for preventing the con-
tainer 5 from unintentionally sliding out of the end position
when the container 5 is located in this end position. The
locking member 24 can be formed by a leaf spring ex-
tending underneath the cavity 20. The spring is provided
with a protrusion 25 that, when the spring is in rest and
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the container is in the end position, extends so as to bear
upon a side portion of that container 5, which side portion
is located towards the side wall 21. In this manner, the
container 5 is prohibited to move in the direction of the
side wall 21 and thus the container 5 is locked into the
end position. To unlock the container 5, the leaf spring
is to be pressed downward so that the protrusion 25 is
moved down so that it does not bear any more upon the
side portion of the container 5 and the container 5 can
slide over the protrusion 25.

[0039] As an alternative to the locking member 24, the
magnetic conveyor 6 guiding walls 30 can be provided
with additional upright walls 30bis that extend along the
magnetic conveyor 6 and which walls are located at at
least the lateral side 31 of the conveyor where the con-
tainers 5 are positioned on the carriages 7. Such guiding
walls 30 are shown in figure 8. The wall 30bis, considered
in a vertical direction, extends to overlap with the con-
tainers that are arranged on the magnetic conveyor 6 so
that the wall 30bis prevents the containers from sliding
out of the cavity 20. Thereby, the guiding walls 30 and
additional wall 30bis are formed so that carriages 7 and
containers 5 are guided by the walls 30 along the con-
veyor 6. At the location of the entry 1 and exit 4 station,
the wall 30bis is interrupted so that containers 5 can slide
off the magnetic conveying means 6 while the carriages
7 are still guided in between the walls 30. To this end, at
the entry 1 and exit 4 station, considering the wall 30bis
in a vertical direction, there is no overlap between the
containers 5 arranged on the conveyor 6 and the wall
30bis.

[0040] The carriages 7 comprising two parts allow a
quick changeover of the apparatus. To change the ap-
paratus from handling one type of vial to handling another
type of vial, the second carriage parts 9 of the carriages
7 are to be changed. Because the releasable connection
between the first carriage part 8 and the second carriage
part 9, it is possible to release the second carriage part
9 from the first carriage part, and to connect another sec-
ond carriage part, suitable for other type of containers,
to the first carriage part 8.

[0041] Ina preferred embodiment of the apparatus ac-
cording to the invention, the apparatus comprises a
weighing station, preferably two weighing stations 10 and
11. Since the amount of product filled into the container
5 should be highly accurate, weighing systems can be
implemented in first instance to provide information to
the user of the apparatus and in second instance to pro-
vide feedback to the filling station 2. A weighing station
11 is provided directly after the filling station 2 so that the
filled containers 5 can be weighed. The amount of product
can then be calculated by subtracting the known average
weight of an empty container of the measured weight.
Preferably, the apparatus comprises a second weighing
station 10 directly before the filling station 2 so that the
empty containers 5 can be weighed before filling. In this
preferred configuration, the subtraction is not based on
a known average weight of an empty container, but on
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the measured empty weight of the container. This pro-
vides much more accuracy to the calculation of amount
of product filled into the container 5.

[0042] In an alternative preferred embodiment, the
weighing stations 10 and 11 are located outside the
closed loop. In such configuration, the weighing stations
10 and 11 can not form a bottleneck in the closed loop
for the throughput of containers 5 in the apparatus. Since
generally, weighing stations with high accuracy require
some time to weigh a container, such weighing stations
are likely to form a bottleneck. Placing the weighing sta-
tions outside the closed loop creates opportunities re-
garding buffers or parallel weighing to overcome the bot-
tleneck problem.

[0043] Inthe preferred embodiment, the apparatus fur-
ther comprises a rejecting station 12 for rejecting con-
tainers 5 that do not comply with predetermined weighing
standards. In the filling of the containers, there is a pre-
determined amount of product that is to be filled in the
containers 5. Furthermore, there is a predetermined tol-
erance on the amount to be filled setting an upper bound-
ary and alower boundary to the amount to be filled. Using
the weighing station 11 or weighing stations 10 and 11,
the amount of product that has been filled into a particular
container 5 can be accurately determined. When the de-
termined amount is not within the predetermined bound-
aries, the container does not comply with the predeter-
mined weighing standards and can be rejected by the
rejecting station 12. The rejecting station can be integrat-
ed into the closed loop when the weighing stations are
in the closed loop. As an alternative, the rejecting station
can be arranged outside the closed loop.

[0044] Inthe preferred embodiment, the apparatus fur-
ther comprises a capping station 13 after the sealing sta-
tion 3. The capping station 13 is provided to arrange a
cap on the sealed container 5, which cap covers the up-
per wall of the container. Providing a capping station 13
in the apparatus results in that the cap is mounted to the
container 5when the container is in a sterile environment,
in particular in the housing enveloping the apparatus.
This minimizes the possibility that the upper wall of the
container 5 becomes contaminated between the filling of
the container 5 and the medic using the container. In an
alternative embodiment, a capping station 13 is provided
outside the closed loop.

[0045] Preferably, the apparatus further comprises a
freeze-drying station 14. The freeze-drying station 14 is
located between the filling station 2 and the sealing sta-
tion 3, preferably between the rejecting station 12 and
the sealing station 3. Since freeze-drying, with respect
tofilling and sealing, is a slow process, the freeze-drying
station is provided with buffering means so that through-
put through the slow process can be optimized. The buff-
ering means are provided to buffer an entrance 15 and
an exit 16 of the freeze-dryer 14. To this end, the entrance
buffer 15 of the freeze-drying station 14 is provided to
unload the containers 5 from the carriages 7 and to tem-
porary stock a certain amount of containers 5 before they
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enter the freeze-drier 17. The exit buffer 16 is provided
to temporary stock the containers 5 coming out of the
freeze-drier 17 and to load the stocked containers 5 on
the carriages 7. In another configuration (not shown) of
the apparatus according to the invention, the apparatus
comprises two closed loops in which a first loop extends
along the stations processing the container before the
freeze drying step and the second loop extending along
the stations processing the containers after the freeze
drying step. The twoloops being connected by the freeze-
drier.

[0046] In each of the stations, a process step is per-
formed, which process step takes a certain time. The
minimum time required for performing a certain process
step differs from process step to process step. Through-
put through a station is optimal if containers are not held
longer in that station than the minimum time required for
performing the process step of that station. Thereby, the
working efficiency of a station can be defined as (the
effective workload of a station) / (the maximum capacity
of a station).

[0047] The conveying means 6 move the containers 5
along the different stations in the apparatus. There are
multiple parameters to unambiguously define a move-
ment of the containers. At first, there is the parameter
whether the containers are moved intermittent or contin-
uous. At second, there is the parameter of how much
space there is between adjacent containers 5 or carriag-
es 7. Furthermore, in a continuous movement, there is a
parameter related to the speed, which can be expressed
in meter per second. In an intermitting movement, there
are different parameters required to define the move-
ment, such as for example the acceleration speed, the
maximum moving speed, the moving time and the stop-
ping time.

[0048] As an example, in a particular configuration of
an apparatus according to the present invention, the first
segment of the conveyor extends along the filling station
while the second segment of the conveyor extends along
the sealing station. Since carriages in the first segment
can be independently moved with respect to carriages in
the second segment, it will be possible in this configura-
tion to stop two carriages at a time in the first segment
in a position so that containers thereon can be filled, while
in the second segment the carriages are stopped one by
onein aposition where containers thereon can be sealed.
In this configuration, the carriages in the first segment of
the conveyor move in steps which are twice as long, both
in time and in moving distance, with respect to the car-
riages in the second segment of the conveyor. This re-
sults in that the filling process for filling a container may
take twice as long as the sealing process for that con-
tainer, while still obtaining, over a period of time, an equal
amount of containers being processed by the filling and
the sealing station. The independent movement of car-
riages in a first segment with respect to carriages in a
second segment therefore allows significant optimization
of throughput.
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[0049] Inindependently moving containers 5 along dif-
ferent stations, care has to be taken that over a large
period of time, an equal amount of containers 5 is moved
along each of the stations. Preferably, the equal amount
of containers is equally spread over the large period of
time for each of the stations. This results in that no note-
worthy buffering means are to be provided between ad-
jacent stations. In this regard, it will be clear that the con-
veying means 6 in itself provide a certain buffer for con-
tainers 5 between adjacent stations because of the con-
veying distance between these adjacent stations.
[0050] For clarity purpose, an example is given here-
under on how throughput can be optimized over different
stations. In this example, some assumptions are made,
of which it will be clear that they are only illustrative and
not limitative in any way for the invention. Figure 1 is
taken as a starting point for explaining the example, but
with following modifications. In the example, there are
three segments, the first segment extending along the
filling station, the second segment extending along the
sealing station and the third segment extending along
the entry and exit station. Furthermore, the filling station
is provided so that six containers can be processed there-
in. Further assumptions made in this example are that
the filling of a container in the filling station takes four
seconds while the laser sealing of a container in the seal-
ing station takes one second while the loading onto and
unloading from containers into the apparatus is per-
formed in a continuous movement. Furthermore, the cen-
tral axes of adjacent containers in the carriages are lo-
cated at three centimetres from one another.

[0051] In this example, the filling station 2 is provided
with six filling needles and the sealing station 3 is provid-
ed with two laser sealing units. The containers 5 are
moved into the filling station 2 six at a time so that the
six containers 5 can be filled simultaneously. After the
four seconds of filling, the filled containers are moved out
of the station and six empty containers are moved into
the station, this moving of containers in and out of the
filling station takes another two seconds. As a result, in
the filling station, six containers are filled in four seconds
plus two seconds thus in a total of six seconds, thereby
having a process speed of one container per second.
[0052] Containers are moved into the sealing station
3 in pairs. The pair of containers 5 is simultaneously
sealed in one second. After the sealing, another pair of
containers 5 is to be moved into the sealing station while
the sealed pair of containers 5 is to be moved out. This
moving of containers 5 takes another one second. As a
result, in the sealing station, two containers 5 are sealed
in one second processing time plus one second moving
time thus in a total of two seconds, thereby having a proc-
ess speed of one container per second, being the same
as the process speed of the filling station.

[0053] Containers 5 are moved through the exit 4 and
entry station 1 in a continuous manner. The speed of
movement is three centimetres per second. Each three
centimetres, there is another container 5, as defined
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above in the assumptions. Thus the process speed of
the entry 1 and exit station 4 is one container per second
being the same as the process speed of the filling 2 and
the sealing station 3. In this manner, the containers 5 can
be moved in a different manner through different stations
while a same amount of containers 5 is processed by
each of the stations over a larger period of time.

[0054] In the prior art, various means are known to
change conveying speed from one with respect to anoth-
er segment of one conveying means. This can be imple-
mented in a mechanical way, such as is, as explained
above, known from W02004/076288.

[0055] The conveying means 6 inthe presentinvention
are formed by magnetic conveying means. A magnetic
conveyor is known to have a high flexibility. Using a mag-
netic conveyor, first carriage parts 8 of the carriages com-
prise so-called pucks 18, which are the moving elements
being permanent magnets that are driven by the mag-
netic rail in the magnetic conveyor. Since a plurality of
pucks 18 can be driven independently from one another
and with high precision, the magnetic conveyor provides
further advantages to the present invention in that the
carriages 7 can be independently moved. The carriages
7 beingindependently moveable, results in that an infinite
number of segments can be defined along the magnetic
rail. In practice however, the maximum number of seg-
ments will substantially correspond to the amount of sta-
tions along the rail. Using a magnetic conveyor, it will be
advantageous to provide a different segment along each
station or along groups of adjacent stations.

[0056] The magnetic conveyor provides the further ad-
vantage in that there are less moving mechanical parts,
and therefore cleaning and decontamination operations
can be performed in a much easier and effective way,
compared to conventional conveyors.

[0057] Preferably, the magnetic conveyor 6 in the
present invention is of the type having a Linear Synchro-
nous Motor (LSM). LSMs generate propulsive force by
running current through a stator, which creates an elec-
tro-magnetic field. This electro-magnetic field interacts
with a permanent magnet, the puck, located on the car-
riage 7 to create thrust. The permanent magnet serves
as the motor secondary, equivalent to a rotor in conven-
tional motors enabling linear motion. The carriage 7 is
propelled by the moving electro-magnetic field, traveling
along as electric current is applied to the stator beneath
the vehicle. Such magnetic conveyors 6 using LSM tech-
nology do not comprise moving elements in the housing,
only a stator. Furthermore, using LSM technology, each
carriage 7 can be independently moved along the con-
veyor 6. Such magnetic conveyor 6 using LSM technol-
ogy is illustrated in figure 6 on the right hand side.
[0058] Alternatively, the magnetic conveyor 6 can be
of the type where magnets are located in the housing on
a mechanical conveyor. There magnets drive the mag-
nets that are positioned on the carriages to thereby drive
the carriages. Such magnetic conveyor 6 is illustrated in
figure 7.
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[0059] Since the present invention substantially re-
lates to the conveying of containers along different sta-
tions wherein these containers are to be aseptically filled
with a product, it will be clear that an apparatus compris-
ing only three stations, being an entry station, an exit
station and a filling station, can be formed using the
teaching of the present invention. An optimal throughput
can be determined for conveying containers along the
three stations and the conveying means can be segment-
ed to convey the containers along one of the three sta-
tions independently from containers along the other of
the three stations. In this way, the apparatus comprises
all features of claim 1 but without the sealing station for
sealing the container.

[0060] Acceleration forces applied to the containers
can be considerably high when using conveying means
according to the presentinvention, in particular when us-
ing a magnetic conveyor and more in particular in the
curves of the closed loop. This is a result of the conveying
means independently moving containers in different seg-
ments thereof. Between different segments, container
speed is changed from one to another speed, resulting
in acceleration forces. When product has been filled into
the container in the filling station, the acceleration forces
tend to shake the product filled into the container. When
the container is of the type having an opening at the top
part of the container, product filled in the container can
be shaken out of this container thereby spilling product,
which is to be avoided. Therefore the containers used in
the present invention are preferably pre-closed and pro-
vided to be filled using a filling needle. The filling needle
punctures the pre-closed container and fills the container
using the needle. Upon withdrawal of the needle, the pre-
closed container shows an opening that is at least not
larger than the diameter of the needle. This rather small
opening is negligible when considering spill of the con-
tainer due to the acceleration forces. Preferably, the con-
tainer is pre-closed with an elastomer closure, that, due
to its elasticity, re-closes the container upon withdrawal
of the needle thereby not leaving an opening at all. Using
such a container pre-closed with an elastomer closure,
there is substantially no risk of spilling product out of a
container after the latter has been filled, even if the con-
tainer is subjected to considerably high acceleration forc-
es. Using such container with an elastomer closure, a
sealing station is preferably but not mandatory for asep-
tically filling a container.

[0061] Figure 5 illustrates an apparatus from another
point of view which is relevant in the invention, namely
in cross section. The apparatus is divided in an upper
compartment 34 and a lower compartment 35 separated
by a liquid impermeable wall 36. The upper compartment
34 is provided to enclose an aseptic environment. To this
end, the upper compartment 34 preferably comprises
sterile air flow means 37 located at the upper sealing of
the upper compartment 34, which air flow means 37 are
provided to create a laminar downward stream of sterile
air in the upper compartment 34. To enable the laminar
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downward stream of air to escape from the upper com-
partment 34, the upper compartment comprises at least
one opening 38 in its side walls at the height of the liquid
impermeable wall 36. Preferably there is a distance D in
height between the side walls and the liquid impermeable
wall 36 so that a continuous opening extends around the
upper compartment 34. The distance D is preferably larg-
er than 2 cm, more preferably larger than 5 cm, most
preferably larger than 10 cm. The distance D is preferably
smaller than 40 cm, more preferably smaller than 30 cm,
most preferably smaller than 20 cm. The opening 38 can
be configured to connect the upper compartment with
the environment. However the opening 38 can be envel-
oped by air collecting means provided to collect the lam-
inar downward stream of sterile air, thereby fully sepa-
rating the upper compartment from the environment.
[0062] The containers to be filled are handled in the
upper compartment 34 preferably in azone thereof where
the downward laminar stream of air is not disturbed. In
this regard, it is noted that disturbance of the stream oc-
curs where the stream is deflected to flow towards the
openings 38 in the side wall. Therefore the conveying
means 6, and consequently also the stations, are ar-
ranged in the upper compartment 34 so that the contain-
ers 5 are moved at a second height H from the liquid
impermeable wall 34, which second height H is preferably
larger than said distance D. The height H is preferably
largerthan 5 cm, more preferably larger than 10 cm, most
preferably larger than 15 cm. The height H is preferably
smaller than 50 cm, more preferably smaller than 40 cm,
most preferably smaller than 35 cm.

[0063] The upper compartment 34 is provided to be
cleaned and decontaminated with cleaning and decon-
taminating liquids suitable for cleaning and decontami-
nating industrial aseptic machines. To this end, the floor
wall of the upper compartment is formed by a liquid im-
permeable wall 36. Furthermore, the elements that form
part of, and are located in the upper compartment 34,
are preferably liquid proof. To this end, the upper com-
partment 34 comprises only part of the stations, particu-
larly the part that handles and manipulates the contain-
ers. Another part of the station drives and controls the
handling and manipulating of containers, which part is at
least partly comprised by the lower compartment 35. Typ-
ically handling and manipulating means 39 can be more
easily designed to be waterproof than driving and con-
trolling means 40, which latter often involve electrical sig-
nals and power. Furthermore, when the driving and con-
trolling means 40 is located outside the sterile upper com-
partment 34, in the lower compartment 35, there is no
need to keep the driving and controlling means 40 sterile,
which is a significant advantage.

[0064] When the driving and controlling means 40 is
arranged in the lower compartment 35, and the handling
and manipulating means 39 is arranged in the upper com-
partment 34, operational connections are to be formed
through the liquid impermeable wall 36 separating the
upper 34 from the lower 35 compartment. However care
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should be taken that these operational connections do
not have a negative effect on the sterility of the upper
compartment 34. Neither may hazardous products leak
out of the sterile upper compartment 34 into the lower
compartment 35. To this end the operational connections
are formed out of one or a combination of a static con-
nection 41, dynamic connection 42 or wireless connec-
tion 43 as described hereunder.

[0065] The connection 41 shown in figure 5 on the left
hand side is a static connection. In this static connection
41, a connector 44 being a non-moveable element 44,
extends from the handling and manipulating means 34
to the driving and controlling means 40, through the liquid
impermeable wall 36 and is fixed and solidly sealed to
this wall 36 so that liquid is prevented from passing
through between the connector 44 and the wall 36. In
this manner, the connector 44 provides in a connection
which is assured liquid tight between the connector 44
and the wall 36. The connector 44 can comprise a hollow
interior through which electric cables extend. The con-
nector 44 can also be formed as, or can comprise therin
a product conduit through which a product such as a
cleaning liquid or a filling product, particularly medica-
ment, to be filled in the container 5, can be transported.
[0066] The central connection 42 shown in figure 5 is
a dynamic connection. In such dynamic connection 42,
amoveable element 45 is fixed to the liquid impermeable
wall 36 through the intermediary of a flexible element 46.
Thereby, the flexible element 46 itself is liquid imperme-
able. The flexible element 46 is fixed and solidly sealed
to the moveable element 45 with one extremity and is
fixed and solidly sealed to the liquid impermeable wall
36 with another extremity. Between the one extremity
and the other extremity, the flexible element 46 is liquid
impermeable so that by securing these extremities re-
spectively to the moveable element 45 and the wall 36,
liquid is prevented from passing through between the
moveable element 45 and the wall 36. In this manner,
the moveable element 45 and the intermediary element
46 provide in a connection which is assured liquid tight
between the moveable element 45 and the wall 36. The
dynamic connection 42 is thereby provided to transmit a
movement, illustrated by arrow 47, from the lower 35 to
the upper 34 compartment. The movement is however
limited by the stroke of elasticity and/or flexibility of the
flexible element 46. The movement can be an upward-
downward movement whereby the moveable element 45
translates over a predetermined distance. The move-
ment can also be a rotational movement however with a
limited angle of rotation preferably within a range from
0°to 360°. Further movements can be obtained, however
the movements are of a pendulous type, being the type
of going from a first extreme position towards a second
extreme position and back to the first. The movement will
not reach further than the predetermined extreme posi-
tions.

[0067] The operational connection which is shown in
figure 5 on the right hand side is a wireless connection
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43. It will be clear that in order to obtain a wireless con-
nection 43, no openingis to be provided though the’ liquid
impermeable wall 36. Consequently, no problems of
leaking will occur due to the wireless connection 43. The
wireless connection 43 can comprise transfer of data, via
known wireless data transfer means, for example to
transmit data from sensors from the upper compartment
34 to the lower compartment 35. The wireless connection
43 can furthermore comprise magnetic connection be-
tween an element in the upper 34 compartment and a
further element in the lower compartment 35 such as for
example in the magnetic conveyor.

[0068] Figure 6 shows a cross section at the location
of the filling station 2 of the apparatus according to the
invention. The shown magnetic conveyor 6 is of the type
having a Linear Synchronous Motor, which motor is fed
via electric cables that extend through the liquid imper-
meable wall via a static connection 41. Thefilling element
is shown which is mounted through the liquid imperme-
able wall 36 so that it can move upward and downward
from a retracted position where containers can be moved
underneath the filling member to a container puncturing
position where the container is punctured with the filling
member. The filling element is to this end connected to
driving means located in the lower compartment 35 via
a dynamic connection 42. The intermediary flexible ele-
ment 46 forms a connection between the moveable filling
element and the liquid impermeable wall 36 so that the
zone between the filling element and the wall 36 is sealed
and free of any leaks. The filling element is furthermore
hollow and provided so that filling product can be trans-
ported through it.

[0069] The magnetic conveyor 6 is arranged in the ap-
paratus on poles 48 supporting the conveyor 6 at a height
so that containers 5 can be moved at a predetermined
height H from the liquid impermeable wall 36. The pre-
determined height H is larger than the distance D be-
tween the side walls of the upper compartment 34 and
the liquid impermeable wall 36. In this manner, the con-
tainers 5 are transported and manipulated, particularly
filled and sealed, in a zone of the upper compartment 34
where a downward laminar stream of sterile air flows.
[0070] It will be understood that although in the previ-
ous figures the liquid impermeable wall 36 has been il-
lustrated as a substantially flat wall 36, the liquid imper-
meable wall 36 can have other forms as well. Figure 7
shows a configuration where the housing of the magnetic
conveyor 6 is comprised by the lower compartment 35,
and consequently where the liquid impermeable wall 36
curls over at least a part of the magnetic conveyor 6. In
such configuration, the driving means of the magnetic
conveyor 6 can be formed by continuously rotating, or
by continuous linearly moving elements 49, which ele-
ments 49 drive the magnets inside the housing. Such
continuously moving elements 49 can not be transmitted
in a guaranteed leak free manner through the liquid im-
permeable wall 36, as explained above. Howeverin such
configuration where the housing forms part of the lower
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compartment of the apparatus, the continuously moving
elements 49 are not transmitted through the liquid imper-
meable wall, namely the liquid impermeable wall curls
over the housing of the magnetic conveyor. Thereby, this
configuration provides in an alternative to the use of a
magnetic conveyor 6 of the type having a Linear Syn-
chronous Motor. In the configuration as shown in figure
7, the rotating elements 49 are completely comprised by
the lower compartment 35, and consequently do not ex-
tend through the liquid impermeable wall 36. The liquid
impermeable wall 36 can be defined as that wall part
which separates the lower compartment 35 from the up-
per compartment 34 in a liquid tight manner.

Claims

1. Anapparatus forfilling a product, in particular a med-
icament, under aseptic conditions into a container
(5), said apparatus comprising an upper compart-
ment (34) separated from a lower compartment (35)
by a liquid impermeable wall (36), wherein said ap-
paratus further comprises:

* an entry station (1) for entering said container
(5) into said upper compartment (34);

+ a filling station (2) for introducing said product
into said container (5);

* a sealing station (3) for sealing said container
()

* an exit station (4) for removing said container
(5) from said upper compartment (34); and

* conveying means (6) for moving said container
(5) along at least the above-mentioned stations
within said upper compartment (34),

wherein the above-mentioned stations are subse-
quently positioned and said upper compartment (34)
comprises handling and manipulating means (39)
being part of the above-mentioned stations and pro-
vided for handling and manipulating the container
(5) in said upper compartment (34), and wherein said
above-mentioned stations comprise driving and con-
trolling means (40) provided for driving and control-
ling said handling and manipulating means (39),
wherein at least a part of said driving and controlling
means (40) is mounted in said lower compartment
(35), whereby at least one operational connection is
established through said liquid impermeable wall
(36) between on the one hand said handling and
manipulating means (39) and on the other hand said
driving and controlling means (40), characterised
in that said conveying means (6) is formed by amag-
netic conveyor (6), and said at least one operational
connection consists of one or a plurality of the fol-
lowing:

+ a static connection (41) for establishing an
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electrical connection or product-pipeline, and
being formed by a connector (44) whichis solidly
sealed in an opening through said liquid imper-
meable wall (36) in such a manner as to prevent
liquid from moving between said liquid imper-
meable wall (36) and said connector (44);

+ a dynamic connection (42) formed by a move-
able element (45) which extends through said
liquid impermeable wall (36) and is moveably
fixed to said wall (36) through the intermediary
of a flexible sealing element (46), which sealing
element (46) is solidly fixed to said moveable
element (45) and solidly fixed to said wall (36)
in such a manner as to form a leak tight sealing
between said moveable element (45) and said
wall (36); and

* a wireless connection (43) formed by compat-
ible first and second wireless connectors are re-
spectively provided in the upper and lower com-
partment.

The apparatus for filling a product according to claim
1, wherein said upper compartment (34) comprises
sterile air flow means (37) provided to create a down-
ward laminar air flow of sterile air in said upper com-
partment (34).

The apparatus for filling a product according to any
of the previous claims, wherein said magnetic con-
veyor (6) comprises a housing that has at least a
liquid impermeable top wall (33) and liquid imperme-
able side walls (31), said magnetic conveyor (6) fur-
ther comprising magnet-driving means being en-
closed by said housing and being provided to drive
a magnet that is located outside said housing.

The apparatus for filling a product according to claim
3, wherein said magnetic conveyor (6) comprises
upright guiding walls (30) at the location of the lateral
sides (31) of said conveyor and extending along the
conveyor so that said container is guidable on said
housing and between said guiding walls (30).

The apparatus for filling a product according to claim
4, wherein said guiding walls (30) comprise at the
location of their lower ends through holes (32) allow-
ing liquid and downward flowing air to escape from
between said guiding walls (30).

Apparatus for filling a product, in particular a medi-
cament, under aseptic conditions into a container (5)
according to any of the previous claims, wherein said
magnetic conveyor (6) forms at least one closed
loop, and said stations are arranged in said at least
one closed loop.

The apparatus for filling a product according to any
of the previous claims, wherein said magnetic con-
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11.

12.

13.

22

veyor is provided to move said container through the
intermediary of a carriage (7) which carriage (7) com-
prises a first carriage part and a second carriage
part, said first carriage part (8) being operatively con-
nectable to said magnetic conveyor (6) to be moved
by the latter and said second carriage part (9) is re-
leaseably connected to said first carriage part (8)
and said second carriage part (9) is constructed to
hold a set of at least two containers (5).

The apparatus for filling a product according to claim
7, wherein said entry station (1) comprises receiving
means for receiving said container from outside said
apparatus and loading means for loading said con-
tainer (5) onto said carriage (7).

The apparatus for filling a product according to claim
7 or 8, wherein said carriage (7) is provided to hold
said set of at least two containers (5) in a row that
extends parallel to a moving direction of said mag-
netic conveyor (6).

The apparatus for filling a product according to any
of the previous claims, wherein said apparatus fur-
ther comprises a first container weighing station (10)
and a second container weighing station (11) where-
in said first container weighing station (10) is located
before the filling station (2) and said second contain-
er weighing station (11) is located after the filling sta-
tion (2).

The apparatus for filling a product according to any
of the previous claims, wherein said apparatus fur-
ther comprises a container capping station (13)
which is located after said sealing station (3).

The apparatus for filling a product according to any
of the previous claims, wherein said apparatus fur-
ther comprises a freeze drying station (14) located
between said filling station (2) and said sealing sta-
tion (3) and which is provided for lyophilizing said
product in said container (5).

The apparatus for filling a product according to any
of the previous claims, wherein said container (5) is
a pre-closed container and said filling station (2)
comprises at least one filling needle for puncturing
said pre-closed container (5).
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