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DESCRIPTION

Description

FIELD OF THE INVENTION

[0001] The invention relates to installations for treating biological liquid, in particular, but not
exclusively, for purifying a biopharmaceutical liquid in order to obtain a product such as
monoclonal antibodies, vaccines or recombinant proteins.

TECHNOLOGICAL BACKGROUND

[0002] It is known that biopharmaceutical liquids are in general obtained by cultures in a
bioreactor and that they must then be purified to achieve the required characteristics of purity,
concentration, absence of viruses, etc.

[0003] The purification is generally carried out by means of a succession of treatments such as
clarification to eliminate the residues from the bioreactor culture and viral retention treatment
sometimes followed by diafiltration treatment and concentration by tangential flow filtration
(TFF). Other operations exist concerning purification, such as chromatography (XMO).

[0004] The purification treatments are essentially carried out by filtering operations in a circuit
leading to a container for collecting the treated liquid. A number of types of container
containing liquids can be connected to the inlet of the circuit, such as the source container that
contains the product to be treated, but also the containers containing a cleaning liquid such as
sodium hydroxide (NaOH), a rinsing liquid such as pure water or a buffer liquid such as a
saline solution.

[0005] In addition to the container for collecting the treated liquid, various other containers for
collecting cleaning, rinsing or buffer liquid, or for collecting residues, can be connected to the
outlet of the circuit.

[0006] In a production context the liquid treatments can be carried out sequentially, the
collecting container for the first treatment potentially becoming the source container for the
next treatment, and so on until the last treatment is carried out.

[0007] These treatments are conventionally carried out in dedicated installations comprising
stainless steel pipes and other parts such as tanks or housings for filters, which necessitate
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operations before and after the actual treatment, which are relatively onerous, in particular
operations of cleaning after use.

[0008] Within the last few years, these treatments have alternatively been carried out in
installations in which the components in contact with the liquid are single-use components.
From document EP 2 585 187 such an installation is known for treatment by chromatography.

[0009] This installation comprises a device formed from a base, a press with two shells
mounted on a front face of that base, a bag clamped between that press and a support plate
fastened on one side of the base. The device has the form of a cart mounted on four castors.
The device is also provided, at the bottom, with a closed bay intended to receive one or more
tanks if necessary. A control panel is arranged at the top of the front face of the device.

[0010] On the front of the shells there are formed shaping channels which are recessed and
which face each other to form pipes in the bag and, on the back of the shells are installed
instruments among which are pressure sensors and pinch valves which are configured to pinch
the pipes so as to prevent or allow the passage of liquid therein. The bag is provided with a
plurality of connectors for liquid and a network for conveying liquid between those connectors
including the aforementioned pipes. The support plate comprises two fastening heads on
which a platform is adapted to be fastened so as to dispose thereon instruments for the
treatment of the biological liquid. These instruments may for example be sensors measuring
pH or conductivity.

[0011] This installation further comprises other devices, of the cart type, on which are disposed
pumps, various containers containing for example rinsing, cleaning and/or buffer liquids, and/or
an elution product or which are provided to receive a collection, a fraction or waste; other
measuring instruments such as a product presence sensor, a debubbler (also called a bubble
trap), pressure, pH and/or conductivity sensors; one or more filter components and a
chromatography column; all these components being configured to be connected to the circuit
of the bag.

[0012] From document EP 2 130 903 an installation is also known which comprises a first cart
and a second cart which may be either apart or nested with one in the other.

[0013] Each cart is of parallelepiped general shape and is mounted on wheels in order to
enable its easy movement within a production zone.

[0014] The first cart is open on one side and towards the ground, and its interior is hollowed to
enable the nesting of the second cart. On the upper part of the first cart is a support platform
adapted to receive re-usable components of the circuit and means for supporting the
disposable components. Among the re-usable components carried by the platform is in
particular a flow pump, a first pressure sensor and a control panel for controlling the pump.
The platform is positioned at a sufficient height for the second cart to be slid under it and be
positioned, at least partially, under the circulation pump when the carts are nested.
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[0015] The second cart has a platform provided with an upper face on which are positioned
disposable components such as filter components and re-usable components such as a
second pressure sensor. This second cart furthermore has storage drawers adapted to
accommodate collecting bags for the liquid or other containers such as bags for sampling or
drainage.

[0016] A pipe is linked to a source bag containing the liquid to treat and comprises a
component adapted to cooperate with the pump to make that liquid flow towards the filter
components, passing via the pressure sensors. Another pipe is connected to the filter
component to make that treated liquid flow towards the collecting bag positioned within a
drawer.

[0017] The diversity of the treatments that may be performed on this type of installation is
great, in particular depending on the selection by the user of the liquid to treat and on the
degree of purity to obtain for the collected treated liquid.

[0018] This great diversity in the treatments imposes the use of numerous re-usable and
disposable components that are different from one treatment to another. In particular, the
number of filter components and the means for control and actuation that are associated with
these components and that are provided to measure and monitor the parameters of the
treated liquid can increase. Therefore, the arrangement of these filter components and means
for control and actuation are required to be simple, convenient and flexible.

Another similar installation for the treatment of biological liquid is known from FR 2 963 573 A1.

SUBJECT OF THE INVENTION

[0019] The invention aims to provide an installation enabling the simple, convenient and
economical implementation of treatments for biological liquid.

[0020] For this, the invention concerns an installation for treating biological liquid by
chromatography, generally extending in a longitudinal direction and comprising:

« at least one supply valve for supplying biological liquid to treat, configured to be
connected to at least one biological liquid supply container;

« at least one supply pump disposed downstream of said at least one supply valve and
connected to the latter;

» a plurality of instrument members disposed downstream of said at least one supply
pump, including at least one distribution valve and at least one device for measuring a
physico-chemical parameter of the biological liquid, and which are connected to said at
least one supply pump;

« atleast one chromatography column disposed downstream of said plurality of instrument
members and directly associated with and connected to at least some of them, and
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configured to be supplied with biological liquid by said at least one supply pump; and

« a plurality of single-use pipes configured to be connected to said at least one supply
valve, to said at least one supply pump, to said plurality of instrument members and to
said at least one chromatography column, so as to form at least one supply line for
supplying biological liquid to treat of a treatment circuit of said installation;

characterized in that said instrument members associated with said at least one
chromatography column are each mounted on at least one dedicated control and actuation
platform, which extends in a vertical direction relative to the generally longitudinal direction of
extension of said installation, and are disposed substantially above each other on said
dedicated control and actuation platform.

[0021] The installation according to the invention presents an arrangement which ensures first
of all a centralized setting in place of the instrument members directly associated with the
chromatography column by positioning these latter on a single individual control and actuation
platform.

[0022] What is more, such a substantially superposed arrangement of these instrument
members on the vertical platform gives a particularly advantageous compactness in
comparison to the installations in which the instrument members are instead scattered.

[0023] This compactness is all the more advantageous in the context of the invention since it
enables the floor space (also called footprint area) occupied by the installation, which is
required to be set up in what are referred to as clean rooms, with particularly severe sanitary
constraints.

[0024] Furthermore, such a substantially superposed arrangement of the instrument members
on the vertical platform facilitates the access to these instrument members and thus their
connection in particular to the chromatography column and to the supply pump. It is also
particularly easy to replace the vertical platform and its instrument members by another
platform, or even to replace only one of the instrument members on that platform.

[0025] Such an arrangement thus provides simple and rapid mounting/demounting of the
installation by facilitating the connections of the flexible pipes, or even by limiting the crossing
of these pipes.

[0026] Furthermore, such an arrangement is particularly reproducible in case of increasing the
number of chromatography columns and thus the number of associated instrument members,
while maintaining high flexibility and access and while furthermore making it possible to
significantly reduce the length of the disposable pipes of the treatment circuit. Thus, the
volume of liquid inside the circuit of the installation is minimized. It will be noted that in this
case, the installation generally comprises at least two pumps.

[0027] It therefore follows from the above that the installation for treatment of biological liquid
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according to the invention is particularly simple, convenient and economical.

[0028] Said at least one control and actuation platform comprises several distribution valves
and one or more measuring devices chosen from a conductivity sensor and/or a pH sensor
and/or an air presence sensor.

[0029] Said distribution valves are each provided with a valve body and a valve head which
extends from said body and which is provided to receive at least portions of pipes of said
supply line, and said at least one control and actuation platform comprises a support block
which extends vertically, in which are housed said valve bodies and from which said valve
heads project laterally, as well as a support plate fastened to said support block and having an
arm which projects from said support block and on which is mounted said at least one
measuring device.

[0030] According to other preferred simple, convenient and economical features of the
installation according to the invention:

« the installation comprises several chromatography columns disposed downstream of
said at least one control and actuation platform, and which extend in a direction
generally transverse to said generally longitudinal direction of extension of said
installation; it being possible for said chromatography columns to be preferably arranged
in a triangle if there are at least three of them;

« the installation comprises several dedicated control and actuation platforms, each being
individually associated with one of said chromatography columns, said dedicated control
and actuation platforms being disposed in the same generally transverse direction as
said chromatography columns;

+ said control and actuation platforms are mounted on a first cart and said
chromatography columns are mounted on a second cart configured to be juxtaposed
against and/or partially nested with said first cart;

e said first cart comprises a first chassis, at least one electrical and pneumatic distribution
cabinet mounted on said chassis and on which is disposed said at least one supply
valve, at least one receiving space formed in said chassis and provided to receive
containers for recovery of liquids, and at least one support plate mounted in a projecting
manner on said chassis and on which are disposed said at least one supply pump and
said control and actuation platforms, and said second cart comprises a second chassis
provided with a support board provided to receive said chromatography columns and
configured to come at least partially to nest under said plate of said first cart;

¢ the installation further comprises additional instrument supports disposed downstream of
said chromatography columns and on which are mounted one or more additional
measuring devices chosen from a conductivity sensor, and/or a pH sensor and/or a UV
radiation sensor;

« the additional instrument supports may be individually associated with one of said
chromatography columns, and/or be disposed in the same generally transverse direction
as said chromatography columns and said dedicated control and actuation platforms;
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said additional instrument supports are mounted on a third cart configured to be
juxtaposed against and/or partially nested with said first cart and/or with said second
cart;

the installation further comprises a plurality of supplementary instrument members
disposed downstream of said chromatography columns, including at least one outlet
valve and at least one supplementary measuring device chosen from a pressure sensor
and/or a spectrophotometer, said supplementary instrument members being mounted
on said third cart, downstream of said additional instrument supports;

said third cart comprises a third chassis, substantially the shape of an inverted U, on
which are mounted at least said additional instrument supports at a free end of said third
chassis, and which is configured to be juxtaposed against said first chassis of said first
cart by an opposite end to its free end, and to nestingly receive, in a space formed by
the inverted U between its opposite end and its free end, said second chassis of said
second cart provided with said chromatography columns;

said at least one supply valve and/or said at least one distribution valve are three-way
valves, of which two ways are inlets and one an outlet or one an inlet and two outlets,
and preferably a valve provided with a head having two reception channels for portions
of said pipes, and a pinching mechanism configured to allow or prevent the passage of
said biological liquid in said portions of said pipes received in the two said channels.

the installation further comprises a reserve container disposed downstream of said at
least one chromatography column and connected to the latter, said reserve container
being provided to receive a buffer product used for the cleaning of said at least one
chromatography column after treatment of said biological liquid, and another supply
valve disposed downstream of said reserve container and upstream of said at least one
supply pump and connected to the latter, said other supply valve being configured to re-
introduce, via said at least one supply pump, said buffer product into said supply line as
liquid to treat in said at least one chromatography column;

the installation further comprises a plurality of inlet valves configured to be connected to
containers for what are referred to as buffer products and to supply said treatment circuit
for the purpose of preparing and/or cleaning and/or elution and/or regeneration of said
at least one chromatography column, and at least one additional pump disposed
downstream of said inlet valves and upstream of said at least one chromatography
column and connected to these latter; pipes of said plurality of single-use pipes being
configured to be connected to said inlet valves and to said additional pump, so as to
form at least one additional line, which extends substantially longitudinally and in parallel
to said supply line, from respectively said inlet valves and said at least one supply valve,
to said at least one dedicated control and actuation platform; and/or

the installation further comprises other instrument members, among which are, on said
supply line:

a product presence sensor disposed upstream of said at least one supply valve; and/or
a two-way isolating valve and/or a flow meter disposed between said at least one supply
valve and said at least one supply pump; and/or

a pressure sensor with or without a safety feature, and/or at least one drain valve,
and/or at least two debubbler valves and a debubbler connected to each of these
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debubbler valves and/or at least one filter valve and a filter connected to said at least
one filter valve, which are disposed between said at least one supply pump and said at
least one control and actuation platform; and/or

on said additional line:

» a two-way isolating valve and/or a flow meter disposed between said inlet valves and
said at least one additional pump; and/or

[0031] at least one pressure sensor with or without a safety feature, and/or at least one drain
valve, and/or at least two debubbler valves and a debubbler connected to each of those
debubbler valves, disposed between said additional pump and said at least one control and
actuation platform.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The disclosure of the invention will now be continued with the description of
embodiments, given below by way of illustrative and non-limiting example, with reference to the
accompanying drawings, in which:

Figures 1 to 3 represent, diagrammatically in perspective, a treatment installation in
accordance with the invention, viewed from different angles and in different configurations of
assembly;

Figures 4 to 8 are views of the installation in its configuration illustrated in Figure 3, which are
respectively a front view, a three-quarter view from the back, side views and a plan view;

Figures 9 to 11 represent, diagrammatically in perspective, a control and actuation platform of
the installation illustrated in the preceding Figures, viewed from different angles; and

Figure 12 is a diagrammatic view of a circuit for biological liquid treatment by chromatography,
implemented in the installation illustrated in Figures 1 to 8.

DETAILED DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0033] Figures 1 to 3 illustrate an installation 1 for treatment by chromatography, in different
assembly configurations.

[0034] The installation 1 here comprises a first cart 2, a second cart 3 as well as a third cart 4,
which are configured to be juxtaposed and at least partially nested in each other.
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[0035] In Figure 1, the first, second and third carts 2 to 4 are separated and at a distance from
each other. The first and third carts 2 and 4 are arranged in the same longitudinal direction
whereas the second cart 3 is located offset, in front of the third cart 4.

[0036] In Figure 2, the first and third carts 2 and 4 are juxtaposed and nested along the
longitudinal direction of extension of the installation 1, whereas the second cart 3 is still located
offset in front of the third cart 4.

[0037] In Figure 3, the second cart 3 is partially nested in the third cart 4 and located in
immediate proximity to the first cart 2 such that this second cart 3 is also partially nested with
and juxtaposed against the first cart 2.

[0038] A detailed description will now be given of the structure of each of the first, second and
third carts 2 to 4 and of the components they carry, with reference to Figures 1 to 11, in which
Figures 4 to 8 are respectively a front view, a three-quarter view from the back, side views and
a plan view of the installation 1 with its first, second and third carts 2 to 4 assembled, and in
which Figures 9 to 11 represent a control and actuation platform of the installation.

[0039] The first cart 2 is provided with a first metal chassis 5 having a first lower frame 6 here
substantially rectangular, a first upper frame 7 here hexagonal, substantially L-shaped, and
situated partially facing and at a distance from the first lower frame 6, and several vertical
uprights 8 connected to the first lower and upper frames 6 and 7 so as to form a rigid first
chassis 5.

[0040] The first lower frame 6 is mounted here on four castors to facilitate its transport.

[0041] Each of the first lower and upper frames 6 and 7 is formed of longitudinal bars, also
called longerons, extending in a longitudinal direction, and transverse bars, also called cross-
members, extending in a transverse direction, here substantially at a right angle to the
longitudinal direction. The first lower frame 6 is furthermore formed from an intermediate
cross-member 9 disposed between its two transverse bars and attached to its two longitudinal
bars.

[0042] The first cart 2 carries a main electrical and pneumatic distribution cabinet 14 mounted
on the first lower frame 6, on the back 10 and on the first side 11 of the first cart 2, a secondary
cabinet 15 also mounted on the first lower frame 6, but instead on the front 12 and on the first
side 11 of the first cart 2. The secondary cabinet 15 is thus disposed in front of the main
cabinet 14.

[0043] The main cabinet 14 extends generally vertically, which means that it is higher than it is
long, from the first lower fame 6 and beyond the first upper frame 7, whereas the secondary
cabinet 15 extends generally longitudinally, which means that it is longer than it is high,
between the first lower and upper frames 6 and 7, from the transverse bar situated on the first
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side 11 of the first lower frame 6 to its intermediate cross-member 9.

[0044] The first cart 2 furthermore carries a support plate 16 mounted on the first upper frame
7 and projecting from the latter over a second side 13 of the first cart 2, which is an opposite
side to its first side 11; such that a portion of the support plate 16 overhangs beyond the first
chassis 5.

[0045] It will be noted that the support plate 16 here has a substantially L-shaped contour to
conform to the contour of that first upper frame 7, and is provided with a recess to enable the
passage of the main cabinet 14.

[0046] The support plate 16 is configured to receive reusable components of the treatment
installation 1 and support means not only for these reusable components but also for the
disposable components of that installation 1.

[0047] In particular here, the installation 1 comprises a plurality of supply valves disposed on
the first side 11 of the first cart 2 and partially housed in a lateral face of the main cabinet 14, in
two distinct rows.

[0048] The row situated furthest to the back 10 of the first cart 2 has five superposed three-
way valves 18a to 18e and one two-way isolation valve 19 situated above the five three-way
valves 18a to 18e; whereas the other row has two superposed three-way valves 20a and 20b
and a two-way isolation valve 21 situated above the two three-way valves 20a and 20b
(Figures 2 and 7). It will be noted that the isolation valves 19 and 21 are configured here to
have either on/off operation, or proportional operation.

[0049] It will be noted that each of the valves 18 and 20 has a body housed in the main cabinet
14 and a head extending the body and projecting from the main cabinet 14 on the first side 11
of the first cart 2.

[0050] Furthermore, each of the valves 18 to 20 is configured to be connected by disposable
flexible pipes to containers having determined products.

[0051] In particular, the valves 20a to 20b are supply valves configured to be connected to
containers of biological liquid to treat by chromatography and form the start of a supply line of
a circuit for treatment by chromatography of the installation 1.

[0052] For this, the valve 20a is here configured to be connected to a container of equilibration
buffer product and to what is referred to as a reserve container of liquid to retreat, and the
valve 20b is configured here to be connected to the valve 20a and to a container of biological
liquid to treat.

[0053] As regards the valve 21 this is a proportional valve here configured to be connected to
the valve 20b as well as to the rest of the supply line extending downstream of the valves 20a,
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20b and 21.

[0054] What is more, the valves 18a to 18e are inlet valves configured to be connected to
containers of what are referred to as buffer products and to supply a treatment circuit of the
installation for the purpose of preparing and/or cleaning and/or eluting and/or regenerating
chromatography columns and form the start of an additional line of the circuit for treatment by
chromatography of the installation 1.

[0055] For this, the valve 18a is configured here to be connected to a container for
equilibration buffer product and to a container for first washing buffer product, the valve 18b is
configured here to be connected to the valve 18a and to a container of second washing buffer
product, the valve 18c is configured here to be connected to the valve 18b and to a container
for eluting buffer product, the valve 18d is configured here to be connected to the valve 18¢c
and to a container for cleaning product, and the valve 18e is configured here to be connected
to the valve 18d and to a container for regenerating buffer product.

[0056] As regards the isolation valve 19 this is a distribution valve here configured to be
connected to the valve 18e as well as to the rest of the additional line extending downstream of
the valves 18a to 18b and 19.

[0057] The installation 1 comprises an air presence sensor 22 here fastened to a vertical
upright 8 on the first side 11 of the first cart 2 and in immediate proximity to the supply valve
20a The air presence sensor 22 is configured here to be connected to a portion of pipe
between the container for biological liquid and the supply valve 20b and makes it possible to
detect the presence and/or the absence of product.

[0058] The installation 1 comprises a first flow meter 23 mounted via a fastening bracket 24 on
a vertical upright 8 on the first side 11 of the first cart 2. This first flow meter 23 is configured to
be connected on the supply line, upstream, to the isolation valve 21.

[0059] The installation 1 comprises a second flow meter 25 mounted via a fastening bracket
26 on the same vertical upright 8 on the first side 11 of the first cart 2. This second flow meter
25 is configured to be connected on the additional line, upstream, to the isolation valve 19.

[0060] The installation 1 comprises a main system for data processing 27 fastened to the main
cabinet 14 and which is formed here by a computer provided with a keyboard and a monitor
which are accessible from the front 12 of the first cart 2, as well as a second data processing
system 28 here formed by several actuation and control panels housed in the secondary
cabinet and also accessible from the front 12 of the first cart 2.

[0061] It will be noted that the main cabinet 14 is provided with actuation buttons 68 on a back
face at the back 10 of the first cart 2 and with pneumatic and electrical connectors 69 provided
on a lateral face of that cabinet 14, which is an opposite face to the lateral face from which
project the valves 18a to 18e, 19, 20a, 20b and 21.
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[0062] The installation 1 comprises a first pump support 29 fastened on the front of the main
cabinet 14 and on which is mounted a supply pump 30, as well as a second pump support 31
also fastened on the front of the main cabinet 14 and on which is mounted an additional pump
32.

[0063] The supply pump 30 is configured here to be connected on the supply line downstream
of the supply valves 20a and 20b isolation valve 21 and is provided with a pump head disposed
opposite the first flow meter 23 and connected to the latter; whereas the additional pump 32 is
configured here to be connected on the additional line downstream of the inlet valves 18a to
18e and isolation valve 19 and is provided with a pump head disposed opposite the second
flow meter 25 and connected to the latter. These pumps 30 and 32 are for example of
diaphragm type and are configured to cause the products present in the containers connected
to the valves 18a to 18e, 20a and 20b to flow according to the state of these latter.

[0064] The installation 1 comprises a first pressure sensor with a safety member 33 mounted,
via a fastening bracket 34, on the support plate 16, on the first side 11 of the first cart 2; as well
as a second pressure sensor with a safety member 35 mounted, via a fastening bracket 36, on
the second pump support 31.

[0065] The first pressure sensor with a safety member 33 is configured here to be connected
on the supply line downstream of the supply pump 30; whereas the second pressure sensor
with a safety member 35 is configured here to be connected on the additional line downstream
of the additional pump 32.

[0066] The first and second pressure sensors with a safety member 33 and 35 are each
configured to measure the pressure of the liquid flowing in the respective line of the treatment
circuit and to stop the respective pump beyond a certain threshold pressure value.

[0067] The installation 1 comprises a first drain valve 36 provided with a body housed in a
support block 37 mounted on the support plate 16, on the side of the supply pump 30 towards
the front 12 of the first cart 2, and with a head extending the body and projecting from the
support block. This first drain valve 36 is configured here to be connected on the supply line,
upstream, to the supply pump 30 and, downstream, in particular to a waste container.

[0068] The installation 1 comprises a first debubbler valve 38 provided with a body housed in a
support block 39 mounted on the support plate 16, beside the first drain valve 36 towards the
second side 13 of the first cart 2, and with a head extending the body and projecting from the
support block. This first debubbler valve 38 is configured here to be connected, on the supply
line, upstream, to the first drain valve 36 and, downstream, in particular to a first debubbler 48
(see below).

[0069] The installation 1 comprises a second debubbler valve 40 provided with a body housed
in a support block 41 mounted on the support plate 16, beside the first debubbler valve 38
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towards the second side 13 of the first cart 2, and with a head extending the body and
projecting from the support block. This second debubbler valve 40 is configured here to be
connected, on the supply line, upstream, to the first debubbler valve 38 and to the first
debubbler 48.

[0070] This first debubbler 48 is mounted, via a fastening bracket 50, on a vertical upright 8 of
the first chassis 5, on an opposite side of the main cabinet 14 to the supply and inlet valves,
and rather on the second side 13 of the first cart. This first debubbler 48 is configured here to
be connected, as inlet connection, to the first debubbler valve 38, as main outlet connection, to
the second debubbler valve 40 and, as secondary outlet connection, to a first venting valve 52.

[0071] This first venting valve 52 is provided with a body housed in a support block 51
fastened to the fastening bracket 50, and with a head extending the body and projecting from
the support block. This first venting valve 52 is configured here to open to the atmosphere.

[0072] The installation 1 comprises a second drain 42 provided with a body housed in a
support block 43 mounted on the support plate 16, to the rear of the supply pump 30 and
towards the second side 13 of the first cart 2, and with a head extending the body and
projecting from the support block. This second drain valve 42 is configured here to be
connected on the additional line, upstream, to the additional pump 32 and, downstream, in
particular to a waste container.

[0073] The installation 1 comprises a third debubbler valve 44 provided with a body housed in
a support block 45 mounted on the support plate 16, beside the second drain valve 42 towards
the second side 13 of the first cart 2, and with a head extending the body and projecting from
the support block. This third debubbler valve 44 is configured here to be connected, on the
additional line, upstream, to the second drain valve 42 and, downstream, in particular to a
second debubbler 49 (see below).

[0074] The installation 1 comprises a fourth debubbler valve 46 provided with a body housed
in a support block 47 mounted on the support plate 16, beside the third debubbler valve 44
towards the second side 13 of the first cart 2, and with a head extending the body and
projecting from the support block. This fourth debubbler valve 46 is configured here to be
connected, on the additional line, downstream, to the third debubbler valve 44 and to the
second debubbler 49.

[0075] This second debubbler 49 is mounted, via the fastening bracket 50, on the vertical
upright 8 of the first chassis 5, on the opposite side of the main cabinet 14 to the supply and
inlet valves, and rather on the second side 13 of the first cart. This second debubbler 48 is
configured here to be connected, as inlet connection, to the third debubbler valve 44, as main
outlet connection, to the fourth debubbler valve 46 and, as secondary outlet connection, to a
second venting valve 53.

[0076] This second venting valve 53 is provided with a body housed in the support block 51
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fastened to the fastening bracket 50, and with a head extending the body and projecting from
the support block. This second venting valve 53 is configured here to open to the atmosphere.

[0077] The installation 1 comprises a third drain valve 54 provided with a body housed in a
support block 55 mounted on the support plate 16, beside the second debubbler valve 40
towards the second side 13 of the first cart 2, and with a head extending the body and
projecting from the support block. This third drain valve 54 is configured here to be connected
on the supply line, upstream, to the second debubbler valve 40 and, downstream, in particular
to a waste container.

[0078] The installation 1 further comprises a fourth drain valve 56 provided with a body housed
in a support block 57 mounted on the support plate 16, beside the fourth debubbler valve 46
towards the back 10 of the first cart 2, and with a head extending the body and projecting from
the support block. This fourth drain valve 56 is configured here to be connected on the
additional line, upstream, to the fourth debubbler valve 46 and, downstream, in particular to a
waste container.

[0079] It will be noted that windows 58 are provided in the support plate 16 under the drain
valves 36, 42, 54 and 56 to enable portions of pipe of the treatment circuit to be passed
towards the waste containers which may be housed for example in a receiving space 59
provided between the first lower and upper frames 6 and 7 and between the secondary cabinet
15 and the second side 13 of the first chassis 5.

[0080] The installation 1 comprises a third pressure sensor 60, here without a safety feature,
mounted via a fastening lug 61 here S-shaped on the support plate 16, beside the third drain
valve 54 towards the second side 13 of the first cart 2. The third pressure sensor 60 is
configured here to be connected to the supply line downstream of the third drain valve 54.

[0081] The installation 1 comprises a first filter valve 62 provided with a body housed in a
support block 63 mounted on the support plate 16, beside the third pressure sensor 60
towards the second side 13 of the first cart 2. The first filter valve 62 is configured here to be
connected on the supply line, upstream, to the third pressure sensor 60 and, downstream, to a
filter 64 (see below).

[0082] The installation 1 comprises a second filter valve 65 provided with a body housed in a
support block 66 mounted on the support plate 16, beside the first filter valve 62 towards the
back 10 of the first cart 2. The second filter valve 65 is configured here to be connected on the
supply line, upstream, to the filter 64 and the first filter valve 62.

[0083] This filter 64 is mounted, via a fastening bracket 67 mechanically connected to the top
of the support blocks 63 and 66 respectively of the first and second filter valves 62 and 65,
substantially above these first and second filter valves 62 and 65. This filter 64 is configured
here to be connected, as inlet connection, to the first filter valve 62, and as outlet connection,
to the second filter valve 65.
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[0084] The installation 1 comprises a fourth pressure sensor 70, here without safety feature,
mounted via a fastening lug 71 here S-shaped on the support plate 16, near the second filter
valve 65 towards the back 10 of the first cart 2; as well as a fifth pressure sensor 72 here
without safety feature and which is mounted, via a fastening bracket 73 here S-shaped, on the
support plate 16 near the fourth drain valve 56 and the fourth pressure sensor 70, towards the
back 10 of the first cart 2 (Figures 5 and 8).

[0085] The fourth pressure sensor 70 is configured here to be connected on the supply line,
upstream, to the second filter valve 65; whereas the fifth pressure sensor 72 is configured here
to be connected on the additional line, upstream, to the fourth drain valve 56.

[0086] The installation 1 further comprises a cable raceway formed by collars 74 to 76
provided for conveying electric and pneumatic cables (not shown) which run along a back edge
of the support plate 16, from the face of the main cabinet 14 where the connectors 69 are
located towards the second side 12 of the first cart 2 and beyond to reach the overhanging
portion of the support plate 6 (Figures 5 and 8). These cables enable the instrument members
of the installation to be supplied.

[0087] It will be noted that the drain valves 36, 42, 54 and 56 are three-way valves with an inlet
aperture and two outlet apertures, including the drain outlet aperture which is either open or
closed whereas the inlet aperture and the other outlet aperture are always open; and the
debubbler valves 38, 40, 44 and 46 and the filter valves 62 and 65 are three-way valves similar
to the supply valves 20a and 20b and to the inlet valves 18a to 18e, of a type different from the
drain valves (see below).

[0088] It will also be noted that the components described above in relation with the first cart 2
are located substantially within the occupied floor space defined by the first chassis 5. In other
words, with the exception of the collar 76, these components are not disposed on the
overhanging portion of the support plate 16.

[0089] Furthermore, these components are diagrammatically illustrated in the first part of
Figure 12 (sheet 9/10 of the drawings) and mainly form instrument members (the valves and
various sensors), among which are devices for measuring physico-chemical parameters (the
various sensors) of the liquids passing in the treatment circuit, in the supply and additional
lines.

[0090] The installation 1 further comprises three dedicated control and actuation platforms
80a, 80b and 80c, mounted on the overhanging portion of the support plate 6, which each
extend in the vertical direction relative to the generally longitudinal direction of extension of the
first cart 2, and which are disposed on the support plate 16 in a generally transverse direction
to the generally longitudinal direction of extension of the first cart 2.

[0091] In particular, the three platforms 80a, 80b and 80c are arranged substantially in a
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triangle, around a cut-out 79 formed at one end of the portion of the support plate 16 which
overhangs.

[0092] As the platforms 80a, 80b and 80c are identical, only one will be described in detalil,
which is platform 80a, knowing that this description applies to each of the other platforms 80b
and 80c, in particular with reference to Figures 9 to 11.

[0093] Platform 80a comprises instrument members, including three distribution valves 81a,
82a and 83a, each provided with a body and a head extending the body, and several
measuring devices including a conductivity sensor 78a, a pH sensor 85a and an air presence
sensor 86a.

[0094] Platform 80a comprises a support block 84a here of substantially parallelepiped shape,
which extends vertically, and in which are housed the body of the valves 81a, 82a and 83a and
from which the heads of the valves 81a, 82a and 83a project laterally.

[0095] In particular, the heads of the valves 81a and 82a project from a first lateral face 87a of
the support block 84a here turned towards the first side 11 of the first cart 2, whereas the head
of the valve 83a projects from a second lateral face 88a of the support block 84a turned
towards the second side 13 of the first cart 2.

[0096] Platform 80a further comprises a support plate 89a fastened to a third lateral face 90a
of the support block 84a, turned towards the back 10 of the first cart 2, and having an arm
191a which projects from the support block 84a and on which are mounted the sensors of
conductivity 78a, pH 85a and air presence 86a.

[0097] In particular, the air presence sensor 86a is directly mechanically connected to a free
end of the arm 191a whereas the sensors of conductivity 78a and pH 85a are mounted with
partial insertion in a fluid chamber 94, which chamber is fastened on a flange 93 itself
mechanically connected to the arm 191a, between its free end where the air presence sensor
86a is fastened and the portion of the support plate 89a fastened on the third lateral face 90a
of the support block 84a.

[0098] This fluid chamber 94 here forms an integral part of the supply line of the treatment
circuit and has two chamber connectors which are for example male for the connection of
portions of pipes, one of the chamber connectors being directed towards the support block 84a
and the other of the chamber connectors being directed towards the air presence sensor 86a.

[0099] Valve 83a, valve 81a, valve 82a, the conductivity sensor 78a, the air presence sensor
86a and the pH sensor 85a are disposed substantially above each other on the dedicated
control and actuation platform 80a.

[0100] Each of the valves 81a, 81b and 81c is configured here to be connected, on the supply
line, upstream, to the fourth pressure sensor 70 and, downstream, to the respective valve 82a,
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82b and 82c.

[0101] Each of the valves 81a, 81b and 81c is furthermore configured here also to be
connected, on the additional line, upstream, to the fifth pressure sensor 72 and, downstream,
to the respective valve 82a, 82b and 82c.

[0102] Each valve 82a, 82b and 82c is configured here to be connected, on the supply line,
upstream, to the respective valve 81a, 81b and 81c¢, and, downstream, at the same time to the
respective pH sensor 85a, 85b and 85c¢ and to the respective conductivity sensor 78a, 78b and
78c.

[0103] Each of the pH sensors 85a, 85b and 85¢ and conductivity sensors 78a, 78b and 78c is
thus configured here to be connected on the supply line, upstream, to the respective valve
82a, 82b and 82c and, downstream, to the respective air presence sensor 86a, 86b and 86c¢.

[0104] Each air presence sensor 86a, 86b and 86c¢ is configured here to be connected,
upstream, at the same time to the respective pH sensor 85a, 85b and 85c and to the
respective conductivity sensor 78a, 78b and 78c and, downstream, to the respective valve 83a,
83b and 83c.

[0105] Each of the valves 83a, 83b and 83c is configured here to be connected, on the supply
line, upstream, to the respective air presence sensor 86a, 86b and 86¢ and, downstream, in
particular to a respective waste container and to a respective chromatography column (see
below).

[0106] It will be noted that the distribution valves 81a-c, 82a-c and 83a-c are similar valves
here to the filter valves 62 and 65, to the supply valves 20a and 20b and to the inlet valves 18a
to 18e.

[0107] As explained above, all these valves are provided with a valve body and with a valve
head which extends from the body, which valve head is provided here to receive portions of
pipes of the respective line (supply or additional) where the respective valve is located.

[0108] In particular, with reference to Figures 9 to 11, valve 81a is a three-way valve, of which
two ways are inlets and one an outlet or one an inlet and two outlets, provided with two
channels 91 and 92 open at their ends, formed in the head, and configured to receive portions
of pipes, and here a pinch mechanism configured to allow or prevent the passage of liquid in
the portions of pipes received in the two channels 91 and 92, by pinching one or other of these
latter. This pinching mechanism is housed in the head, between the two channels 91 and 92,
and is actuated by a pneumatic actuator housed in the valve body. These are multi-tube pinch
valves.

[0109] The other valves 81b-c, 82a-c, 83a-c, 18a-e, 20a-b, 62 and 65 here have a similar
structure to that of valve 81a.
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[0110] As a variant, the aforementioned three-way valves could be of a type other than that of
the so-called pinch valves.

[0111] The second cart 3 is provided with a second metal chassis 95 having a second lower
frame 96 here substantially rectangular, mounted on castors 97, a support board placed on
that lower frame 96 and a maneuvering handle of inverted U-shape, which projects from the
second lower frame 99, and which is provided to guide the transportation of the second cart
96.

[0112] It will be noted that the second lower frame 96 is formed from two longitudinal bars,
also called longerons, extending in a longitudinal direction, and from two transverse bars, also
called cross-members, extending in a transverse direction, here substantially at a right angle to
the longitudinal direction. Here, the cross-members and longerons of the second lower frame
96 have substantially the same dimensions.

[0113] The installation 1 comprises several chromatography columns 99a-c, here three in
number, which are placed on the support board in an arrangement, here triangular, enabling
these columns to extend in a generally transverse direction to the generally longitudinal
direction of extension of the installation. In other words, the three columns 99a, 99b and 99c
extend within the length of cross-members rather than within the length of the longerons of the
second lower frame 96.

[0114] These columns 99a-c are each provided, on an upper face, with an inlet connector
100a-c and with an outlet connector associated with a manual valve 101a-c.

[0115] These columns 99a, 99b and 99c are configured here to be connected, on the supply
line, upstream, respectively to the distribution valves 83a, 83b and 83c at the location of their
respective inlet connector 100a-c.

[0116] As regards the third cart 4, this is provided with a third metal chassis 102, of
substantially inverted U-shape, having a third lower frame 103 of which a first part 105 is
substantially C-shaped here and open to the front 104 of the third cart 4, and a second part
106 here substantially rectangular and juxtaposed against the first part 105 on a first free side
107 (or end) of the third cart 4.

[0117] The third cart 4 is furthermore provided with vertical uprights 108 connected to the third
lower frame 102 and linked to each other, on the top of the third chassis 102, via two
longitudinal bars, or longerons, extending in a longitudinal direction, and via two transverse
bars, or cross-members, extending in a transverse direction, here substantially orthogonal to
the longitudinal direction.

[0118] The third lower frame 102 too is mounted on four castors 109 to facilitate its transport.
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[0119] The inverted U-shape of the third chassis 102 is provided to form a receiving space 110
so as to receive the second cart 3 (see below).

[0120] The installation 1 comprises additional instrument supports 111a-c, here three in
number, disposed downstream of the columns 99a-c and each being dedicated to a
chromatography column.

[0121] These additional instrument supports 111a, 111b and 111c are mounted on the third
cart 4, via respective fastening brackets 112a, 112b and 112¢c which are fastened, directly or
indirectly, to a transverse bar of the third chassis 102, on the first free side 107 of the third cart
4.

[0122] In particular, here, the fastening brackets 112a and 112c are bent and directly
mechanically connected to the third chassis 102, whereas the fastening bracket 112b is
mechanically connected to an intermediate tube (not shown) itself fastened directly to
dedicated lugs of the brackets 112a and 112c.

[0123] Thus, the additional instrument supports 111a, 111b and 111c are disposed on the third
cart 4 in a triangular general arrangement and along the transverse direction.

[0124] The installation 1 comprises several additional measuring devices carried by each of
these additional instrument supports 111a, 111b and 111c, among which are respectively
conductivity sensors 113a, 113b and 113c, pH sensors 114a, 114b and 114c¢c and UV radiation
sensors 115a, 115b and 115c¢, each being mounted, by group of three distinct sensors, on a
respective fastening bracket 112a, 112b and 112c.

[0125] In particular, each of these sensors 113a-c, 114a-c and 115a-c is mounted with partial
insertion in a fluid chamber 195a, 195b and 195c, substantially similar to that described above,
which is fastened to a flange here centrally holed (not shown) which is itself mechanically
connected to the respective bracket.

[0126] The conductivity sensors 113a-c and the pH sensors 114a-c are arranged in rather
similar manner to those described above concerning platforms 80a-c, that is to say
substantially vertically and respectively one opposite the other.

[0127] As regards the UV radiation sensors 115a-c, these are arranged substantially
perpendicularly to the conductivity sensors 113a-c and to the pH sensors 114a-c on each
respective additional instrument support 111a-c, on opposite sides of the fluid chamber and the
holed flange, which is holed so as to enable the light rays to pass from an emitter to a receiver
while passing through the fluid chamber, and thereby enable the measurement of the UV
radiation.

[0128] The fluid chamber on each additional instrument support here forms an integral part of
the supply line of the treatment circuit and has two chamber connectors for example male for
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the connection of portions of pipes.

[0129] Each of the conductivity sensors 113a-c, pH sensors 114a-c and UV radiation sensors
115a-c is configured here to be connected on the supply line, upstream, to the outlet connector
associated with the respective manual valve 101a, 101b and 101c.

[0130] The installation 1 further comprises a plurality of supplementary instrument members,
among which are pressure sensors 116a, 116b and 116c, here without safety feature, and
optionally spectrophotometers 117a, 117b and 117c.

[0131] The spectrophotometers 117a, 117b and 117c are placed on a shelf 118 which is
mounted in a raised location relative to the third chassis 102 and is mechanically connected to
the longitudinal bars of that third chassis 102, which are situated on the front 104 and on the
back 120 of the third cart 4.

[0132] The pressure sensors 116a, 116b and 116¢c are mounted on that shelf 118, via
respective fastening lugs 119a, 119b and 119¢ which are directly mechanically fastened to that
shelf 118.

[0133] The shelf 118 extends generally in the transverse direction and the spectrophotometers
117a-c and pressure sensors 116a-c are thus disposed along that same transverse direction.

[0134] Each pressure sensor 116a, 116b and 116c¢ is configured to be connected, upstream, to
the fluid chamber of a respective additional instrument support 111a-c to be connected both to
a respective conductivity sensor 113a-c, to a respective pH sensor 114a-c and to a respective
UV radiation sensor 115a-c.

[0135] Each spectrophotometer 117a, 117b and 117c is configured here to be connected on
the supply line, upstream, to a respective pressure sensor 116a, 116b and 116c¢.

[0136] The installation 1 further comprises continuity valves 121a, 121b and 121c, reserve
valves 122a, 122b and 122c¢, and outlet valves 123a, 123b and 123c, which are mounted on a
support block 124 of cabinet form, disposed on the second part 106 of the third lower frame
103 of the third chassis 102. It will be noted that the continuity valves 121a, 121b and 121c and
the reserve valves 122a, 122b and 122c may also be called outlet valves since they are
located downstream of the columns.

[0137] The continuity valves 121a are mounted on an upper face of the support block 124
whereas the reserve valves 122a, 122b and 122¢ and outlet valves 123a, 123b and 123c are
mounted on a lateral face of the support block 124 on the first free side 107 of the third cart 4.

[0138] These continuity 121a-c, reserve 122a-c and outlet 123a-c valves are all similar here to
the distribution valves 81a-c, 82a-c and 83a-c, to the filter valves 62 and 65, to the supply
valves 20a and 20b and to the inlet valves 18a to 18e.
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[0139] In particular, the continuity 121a-c, reserve 122a-c and outlet 123a-c valves are each
provided with a body housed in the support block 124 and with a head extending the body and
which projects from the respective upper or lateral face of the support block 124.

[0140] What is more, these continuity 121a-c, reserve 122a-c and outlet 123a-c valves are
multitube pinch valves like those described earlier.

[0141] The continuity valve 121a is configured here to be connected on the supply line,
downstream, to the spectrophotometer 117a and, upstream, in particular to the distribution
valve 82c connected to the column 99c so as to create a fluid loop from the column 99a to the
column 99c.

[0142] The continuity valve 121b is configured here to be connected on the supply line,
downstream, to the spectrophotometer 117b and, upstream, in particular to the distribution
valve 82a connected to the column 99a so as to create a fluid loop from the column 99b to the
column 99a.

[0143] The continuity valve 121c is configured here to be connected on the supply line,
downstream, to the spectrophotometer 117¢ and, upstream, in particular to the distribution
valve 82b connected to the column 99b so as to create a fluid loop from the column 99a to the
column 99b.

[0144] Each of the reserve valves 122a, 122b and 122c is configured here to be connected,
upstream, on the supply line to the respective continuity valve 121a, 121b and 121¢ and,
downstream, in particular on a reserve line to the reserve container, itself configured to be
connected to the supply valve 20a.

[0145] Each of the outlet valves 123a, 123b and 123c is configured here to be connected, on
the supply line, upstream, to the respective reserve valve 122a, 122b and 122c¢ and,
downstream, to what is referred to as a fraction container and to a waste container, according
to the state of the respective valve.

[0146] With reference to Figure 2, the third cart 4 is moved towards the first cart 2 until it is
juxtaposed against it, by a second side 125 of the third cart 4, which is an opposite side to its
free first side 107, with the second side 13 of the first cart 2.

[0147] In this configuration, the first chassis 5 of the first cart 2 and the third chassis 102 of the
third cart 4 are in abutment against each other, with the top of the third chassis 102, formed by
the two longitudinal bars, being partially nested under the portion of the support plate 16 of the
first cart 2 which projects from the first chassis 5.

[0148] It will be noted that the first and third carts 2 and 4 have the same depth, in the
transverse direction, and that the arrangement of one relative to the other is made such that
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the receiving space 110 formed in the third chassis 102 remains accessible equally by the front
104 and by the top of the third cart 4, in particular via the cut-out 79 formed in the portion of
the support plate 16 which projects from the first chassis 5.

[0149] With reference now to Figure 3, the second cart 3, already prepared with the three
columns 99a-c, is moved towards the assembly formed by the first and third carts 2 and 4 then
inserted by the front 104 into the receiving space 110 formed in the third chassis 102 of the
third cart 4.

[0150] In this configuration, the second chassis 95 of the second cart 3 is substantially
sandwiched in the third lower frame 103 of the third chassis 102 of the third cart 4, and the
columns 99a-c are disposed substantially beneath the control and actuation platforms 80a-c
and the additional instrument supports 111a-c and are accessible from the top of the
installation 1, and in particular from the cut-out 79 and part of the opening formed on the top of
the third chassis 102, between the two transverse bars and the longitudinal bar which is
located towards the first free side 107 of the third cart 4.

[0151] It will be noted that the second cart 3 has a depth which enables it not to go beyond the
floor space occupied on the ground, in depth, taken by the first and third carts 2 and 4, except
at the front 107 towards the front 107 of the third cart 4 where the maneuvering handle 99
remains accessible.

[0152] It will also be noted that in this configuration, a control and actuation platform 80a-c and
an additional instrument support 111a-c are dedicated to a respective column 99a-c.

[0153] The arrangement of the first, second and third carts 2 to 4 and of the components
which they comprise makes it possible to provide a particularly compact, flexible and intuitive
topography of the treatment circuit and of these components that make it up.

[0154] In particular, it is particularly visible that the supply line and the additional line extend
longitudinally, substantially in parallel, from the supply valves 20a-b and the inlet valves 18a-e,
to the dedicated control and actuation platforms 80a-c.

[0155] It is also particularly visible that the supply line then continues along three branches of
the treatment circuit which extend over a short longitudinal distance but which pass,
substantially in parallel, from the dedicated control and actuation platforms 80a-c to the
additional instrument supports 111a-c, passing via the columns 99a-c, and more generally to
the outlet valves 123a-c.

[0156] This makes it possible in particular to give a shorter length for all the carts 2 to 4, while
limiting their depth, on account of the triangular disposition of the three columns 99a-c, but also

of the platforms 80a-c and also of the additional instrument supports 111a-c.

[0157] This also makes it possible to provide a treatment circuit with shorter lengths of pipes
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and substantially similar lengths, over the first part of the circuit from the supply valves 20a-b
and the inlet valves 18a-e to the dedicated control and actuation platforms 80a-c, and/or over
the second part of the circuit from the dedicated control and actuation platforms 80a-c to the
columns 99a-c, and/or over the third part of the circuit from the columns 99a-c to the outlet
valves 123a-c; so as to ensure continuity of treatment, as explained later.

[0158] A description will now be made of the treatment circuit and of a method of treatment by
chromatography using the treatment circuit provided by the installation and illustrated
diagrammatically in Figures 11 and 12.

[0159] In these drawings, references 200, 210 and 220 are respectively given to the supply
line, the additional line and to the reserve line of the circuit.

[0160] It will be noted that the term "pipe" may be comprised in the present document as a
portion of piping, preferably flexible and disposable, linking components of the circuit, it being
possible for this portion equally well to comprise a single duct or on the contrary several ducts
possibly having different diameters.

[0161] The biological liquid to treat is initially located in what is referred to as a source
container or in a source bag 130 filled with liquid coming from a bioreactor or coming from a
later treatment. This source bag 130 is connected via a connector to a first pipe 131 which is
connected to the supply valve 20b on the supply line 200. The air presence sensor 22 is also
connected on this first pipe 131, between the bag 130 and the valve 20b.

[0162] The biological liquid to treat may also be located in a reserve container 132 filled with
liquid coming from a step of treatment by chromatography (see below). This reserve container
132 is connected via a connector to a second pipe 133 which is connected to the supply valve
20a on the supply line 200.

[0163] A first equilibration buffer product is initially located in a first equilibration container 134
which is connected via a connector to a main pipe 135 of the supply line 200, which main pipe
135 is connected to the supply valve 20a and passes from that first equilibration container 134
to a first branching connector 136, or distributor, of the installation 1 (see below), where that
main pipe 135 subdivides into three branches 135a, 135b and 135c.

[0164] A second equilibration buffer product is initially located in a second equilibration
container 137 which is connected via a connector to an additional pipe 143 of the additional
line 210, which additional pipe 143 is connected to the inlet valve 18a and passes from that
second equilibration container 137 to a second branching connector 149, or distributor, of the
installation 1 (see below), where that additional pipe 143 subdivides into three branches 143a,
143b and 143c.

[0165] A first washing product is initially located in a first washing container 138 which is
connected via a connector to a third pipe 144 which is connected to the inlet valve 18a on the
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additional line 210.

[0166] A second washing product is initially located in a second washing container 139 which is
connected via a connector to a fourth pipe 145 which is connected to the inlet valve 18b on the
additional line 210.

[0167] An elution product is initially located in an elution container 140 which is connected via a
connector to a fifth pipe 146 which is connected to the inlet valve 18c on the additional line
210.

[0168] A cleaning product is initially located in a cleaning container 141 which is connected via
a connector to a sixth pipe 147 which is connected to the inlet valve 18d on the additional line
210.

[0169] A regeneration product is initially located in a regeneration container 141 which is
connected via a connector to a seventh pipe 148 which is connected to the inlet valve 18e on
the additional line 210.

[0170] As indicated above, it is to be recalled that the two-way valve 21, the flowmeter 24, the
supply pump 30, the pressure sensor with safety feature 33, the first drain valve 36, the first
and second debubbler valves 38 and 40, the third drain valve 54, the first and second filter
valves 62 and 65, and the fourth pressure sensor 70 are successively installed on the main
pipe 135 of the supply line 200, from the supply valve 20b to the first branching connector 136.

[0171] The first drain valve 36 is connected here to an eighth pipe 150 to which is connected,
via a connector, a waste container 151.

[0172] The first debubbler valve 38 is connected here to a ninth pipe 152 to which is
connected, via a connector, the inlet of the first debubbler 48, and the second debubbler valve
40 is connected here to a tenth pipe 153 to which is connected, via a connector, the main
outlet of the first debubbler 48.

[0173] The third drain valve 54 is connected here to an eleventh pipe 154 to which is
connected, via a connector, a waste container 155.

[0174] The first filter valve 62 is connected here to a twelfth pipe 156 to which is connected, via
a connector, the inlet of the filter 64, and the second filter valve 65 is connected here to a
thirteenth pipe 157 to which is connected, via a connector, the outlet of the filter 64.

[0175] As indicated above, it is to be recalled that the two-way valve 19, the flowmeter 25, the
additional pump 32, the pressure sensor with safety feature 35, the second drain valve 42, the
third and fourth debubbler valves 44 and 46, the fourth drain valve 56, and the fifth pressure
sensor 72 are successively installed on the additional pipe 143 of the additional line 210 from
the inlet valve 18e to the second branching connector 149.
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[0176] The second drain valve 42 is connected here to a fourteenth pipe 158 to which is
connected, via a connector, a waste container 159.

[0177] The third debubbler valve 44 is connected here to a fifteenth pipe 160 to which is
connected, via a connector, the inlet of the second debubbler 49, and the fourth debubbler
valve 46 is connected here to a sixteenth pipe 161 to which is connected, via a connector, the
main outlet of the second debubbler 49.

[0178] The fourth drain valve 56 is connected here to a seventeenth pipe 162 to which is
connected, via a connector, a waste container 163.

[0179] What is more, the distribution valves 81a and 82a, the conductivity 78a, pH 85a and air
presence 86a sensors, via the dedicated control and actuation platform 80a the distribution
valve 83a the chromatography column 99a and a manual valve 190a associated with the
column 99a at the outlet of the latter, the conductivity 113a, pH 114a and UV radiation 115a
sensors, via the dedicated additional instrument support 111a, the pressure sensor 116a, the
spectrophotometer 117a and the continuity 121a, reserve 122a and outlet 123a valves are
successively installed on the branch 135a of the main pipe 135 on the supply line 200, from the
first branching connector 136.

[0180] The distribution valve 81a is connected here, upstream, to the first branching connector
136 and, downstream, to the branch 143a of the additional pipe 143.

[0181] The distribution valve 82a is connected here, upstream, to the distribution valve 81a
and, downstream, to a first continuity pipe 170 and to the instrument members of the platform
80a.

[0182] The distribution valve 83a is connected here, downstream, to the instrument members
of the platform 80a and, upstream, to an eighteenth pipe 163 to which is connected, via a
connector, a waste container 164, and to the instrument members of the additional support
111a.

[0183] The continuity valve 121a is connected here, upstream, to the spectrophotometer 117a
and, downstream, to a second continuity pipe 171 and to the reserve valve 122a.

[0184] The reserve valve 122a is connected here, upstream, to the continuity valve 121a and,
downstream, to a reserve pipe 165 and to the outlet valve 123a. This reserve pipe 165 is
connected here, via a connector, to the reserve container 132.

[0185] The outlet valve 123a is connected here, upstream, to the reserve valve 122a and,
downstream, to a nineteenth pipe 166 to which is connected, via a connector, a fraction
container 167, and to a waste container 168 via another connector connected to the branch
135a of the main pipe 135.
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[0186] The distribution valves 81b and 82b, the conductivity 78b, pH 85b and air presence 86b
sensors, via the dedicated control and actuation platform 80b, the distribution valve 83b, the
chromatography column 99b and a manual valve 190b associated with the column 99b at the
outlet of the latter, the conductivity 113b, pH 114b and UV radiation 115b sensors, via the
dedicated additional instrument support 111b, the pressure sensor 116b, the
spectrophotometer 117b, and the continuity 121b, reserve 122b and outlet 123b valves are
successively installed on the arm 135b of the main pipe 135 on the supply line 200, from the
first branching connector 136.

[0187] The distribution valve 81b is connected here, upstream, to the first branching connector
136 and, downstream, to the branch 143b of the additional pipe 143.

[0188] The distribution valve 82b is connected here, upstream, to the distribution valve 81b
and, downstream, to a third continuity pipe 172 and to the instrument members of the platform
80b.

[0189] The distribution valve 83b is connected here, downstream, to the instrument members
of the platform 80b and, upstream, to a twenty-first pipe 173 to which is connected, via a
connector, a waste container 175, and to the instrument members of the additional support
111b.

[0190] The continuity valve 121b is connected here, upstream, to the spectrophotometer 117b
and, downstream, to the first continuity pipe 170 and to the reserve valve 122b.

[0191] The reserve valve 122b is connected here, upstream, to the continuity valve 121b and,
downstream, to a first annex reserve pipe 175 and to the outlet valve 123b. This first annex
reserve pipe 175 is linked to the reserve pipe 165.

[0192] The outlet valve 123b is connected here, upstream, to the reserve valve 122b and,
downstream, to a first annex fraction pipe 176 which is linked to the fraction pipe 166, and to a
waste container 177 via a connector connected on the branch 135b of the main pipe 135.

[0193] What is more, the distribution valves 81¢c and 82c the conductivity 78¢, pH 85¢ and air
presence 86c¢ sensors, via the dedicated control and actuation platform 80c, the distribution
valve 83c, the chromatography column 99¢ and a manual valve 190c associated with the
column 99c at the outlet of the latter, the conductivity 113c, pH 114c and UV radiation 115¢c
sensors, via the dedicated additional instrument support 111c, the pressure sensor 116c, the
spectrophotometer 117¢, and the continuity 121c, reserve 122c and outlet 123c valves are
successively installed on the arm 135c of the main pipe 135 on the supply line 200, from the
first branching connector 136.

[0194] The distribution valve 81c is connected here, upstream, to the first branching connector
136 and, downstream, to the branch 143c of the additional pipe 143.
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[0195] The distribution valve 82c is connected here, upstream, to the distribution valve 81c
and, downstream, to a second continuity pipe 171 and to the instrument members of the
platform 80c.

[0196] The distribution valve 83c is connected here, downstream, to the instrument members
of the platform 80c and, upstream, to an twenty-second pipe 178 to which is connected, via a
connector, a waste container 179, and to the instrument members of the additional support
111c.

[0197] The continuity valve 121¢ is connected here, upstream, to the spectrophotometer 117¢
and, downstream, to the third continuity pipe 172 and to the reserve valve 122c.

[0198] The reserve valve 122c is connected here, upstream, to the continuity valve 121¢ and,
downstream, to a second annex reserve pipe 180 and to the outlet valve 123c. This second
annex reserve pipe 180 is linked to the reserve pipe 165 via the first annex reserve pipe 175.

[0199] The outlet valve 123c is connected here, upstream, to the reserve valve 122c and,
downstream, to a second annex fraction pipe 181 which is linked to the fraction pipe 166 via
the first annex fraction pipe 176, and to a waste container 182 via a connector connected to
the branch 135c of the main pipe 135.

[0200] The treatment by chromatography using the circuit described above may comprise the
following steps.

[0201] A step of preparing the circuit is implemented, with a first filling phase.

[0202] For this, the first and second equilibration containers 134 and 137 are connected to the
main and additional pipes 135 and 143. The valves 18a-e, 19, 20a-b, 21, 36, 38, 40, 42, 44,
46, 54, 56, 62, 65, 81a-c, 82a-c and 83a-c, the pumps 30 and 32, and the branching
connectors 136 and 149 are controlled to make the equilibration liquid flow in parallel in the
main 135 and additional 143 pipes, passing via the first and second debubblers 48 and 49 and
by the filter 64 but shunting the waste containers 151, 155, 159 and 163, to reach the valves
83a-c which direct the liquid into the waste containers 164, 174 and 179, ahead of the columns
99a-c.

[0203] A second filling phase is implemented. For this, only the second equilibration container
137 is connected. The valves 18a-e, 19, 42, 44, 46, 81c, 82a-c, 83a-c and 121a-c, the
additional pump 32, and the second branching connector 149 are controlled to make the
equilibration liquid flow, successively, in the additional pipe 143, shunting the second debubbler
49 and the waste containers 159 and 163, in the branch 135c of the main pipe 135, through
the column 99c¢ (shunting the waste container 179) and in the third continuity pipe 172 to reach
the valve 83b which directs the liquid into the waste container 174 ahead of the column 99b.

[0204] When the air presence sensor 86c no longer detects air, the valve 83b is controlled to
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shunt the waste container 174 and in order for the liquid to be conveyed beyond the preceding
path, through the column 99b and into the first continuity pipe 170 to reach the valve 83a which
directs the liquid into the waste container 164 ahead of the column 99a.

[0205] When the air presence sensor 86a no longer detects air, the valve 83a is controlled to
shunt the waste container 164 and in order for the liquid to be conveyed beyond the previous
path, through the column 99a and into the second continuity pipe 171.

[0206] It will be noted that the two filing phases may be implemented with a product other than
the equilibration buffer product.

[0207] An equilibration phase successively to each of the columns 99a-c is next implemented.

[0208] For this, only the second equilibration container 137 is connected. The valves 18a-e,
19, 42, 44, 46, 81c, 82c, 83c, 121¢, 122cand 123c, the additional pump 32, and the second
branching connector 149 are controlled to make the equilibration liquid pass in the additional
pipe 143, shunting the second debubbler 49 and the waste containers 159 and 163, in the
branch 135c of the main pipe 135, through the column 99c (shunting the waste container 179)
to reach the valve 123c which directs the liquid into the waste container 182; until the values of
pH and conductivity measured by the sensors 113c and 114c after the column 99c are identical
to the values of pH and conductivity measured by the sensors 78c and 85c, ahead of the
column 99c.

[0209] Next, the second equilibration container 137 is connected, the valves 18a-e, 19, 42, 44,
46, 81b, 82b, 83b, 121b, 122b and 123b, the additional pump 32, and the second branching
connector 149 are controlled to make the equilibration liquid pass in the additional pipe 143,
shunting the second debubbler 49 and the waste containers 159 and 163, in the branch 135b
of the main pipe 135, through the column 99b (shunting the waste container 174) to reach the
valve 123b which directs the liquid into the waste container 177; until the values of pH and of
conductivity measured by the sensors 113b and 114b after the column 99b are identical of the
values of pH and of conductivity measured by the sensors 78b and 85b, ahead of the column
99b.

[0210] Next, the second equilibration container 137 is connected, the valves 18a-e, 19, 42, 44,
46, 81a, 82a, 83a, 121a, 122a and 123a, the additional pump 32, and the second branching
connector 149 are controlled to make the equilibration liquid pass in the additional pipe 143,
shunting the second debubbler 49 and the waste containers 159 and 163, in the branch 135a
of the main pipe 135, through the column 99a (shunting the waste container 164) to reach the
valve 123a which directs the liquid into the waste container 168; until the values of pH and of
conductivity measured by the sensors 113a and 114a after the column 99a are identical of the
values of pH and of conductivity measured by the sensors 78a and 85a, ahead of the column
99a.

[0211] A first loading phase can be carried out. For this, the product container 130 (or flexible
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bag) is connected to the first pipe 131. The valves 20b, 21, 36, 38, 40, 54, 62, 65, 81c, 82¢c,
83c, 121c, 82b, 83b, 121b, 122b and 123b, the first branching connector 136 and the supply
pump 30 are controlled to cause to flow the biological liquid to treat, successively, in the main
pipe 135 passing via the first debubbler 48, by the filter 64, shunting the waste containers 151
and 155, then in the branch 135c shunting the waste container 179 and passing through the
column 99c, then into the third continuity pipe 172, then into the branch 135b, shunting the
waste container 174, passing through the column 99b, shunting the reserve 132 and fraction
167containers, to reach the valve 123b which directs the treated liquid into the waste container
177.

[0212] A new loading phase may be carried out, in particular when the column 99c is what is
referred to as loaded. For this, the product container 130 (or flexible bag) is still connected to
the first pipe 131. The valves 20b, 21, 36, 38, 40, 54, 62, 65, 81b, 82b, 83b, 121b, 82a, 83a,
121a, 122a and 123a, the first branching connector 136 and the supply pump 30 are controlled
to cause to flow the biological liquid to treat, successively, in the main pipe 135 passing via the
first debubbler 48, by the filter 64, shunting the waste containers 151 and 155, then in the
branch 135b shunting the waste container 174 and passing through the column 99c then into
the first continuity pipe 170, then into the branch 135a, shunting the waste container 164,
passing through the column 99a, shunting the reserve 132 and fraction 167 containers, to
reach the valve 123a which directs the treated liquid into the waste container 168.

[0213] In parallel with this new loading phase, a phase of recovery and preparation of the
column 99¢ may be carried out. For this, the first and second washing containers 138 and 139,
the elution container 140, the cleaning container 141 and the regeneration container 142 are
connected to the respective pipes 144 to 148. The valves 18a-e, 19, 42, 44, 46, 56, 81c, 82c,
83c, 121¢c, 122c and 123c, the second branching connector 149 and the additional pump 32
are controlled to make flow:

« the first cleaning liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135c, shunting the
waste container 179, passing through the column 99c, either to reach the reserve valve
122c¢ which directs the first cleaning liquid to the reserve container 132 for retreatment,
or to reach the outlet valve 123c (shunting the fraction container 167) which directs the
first cleaning liquid to the waste container 182; then

« optionally, the second cleaning liquid in the additional pipe 143, passing via the second
debubbler 49 and shunting the waste containers 159 and 163, then in the branch 135c,
shunting the waste container 179, passing through the column 99c, to reach the outlet
valve 123c¢ (shunting the reserve container 132 and the fraction container 167) which
directs the second cleaning liquid to the waste container 182; then

« the elution liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135¢, shunting the waste
container 179, passing through the column 99c, to reach the outlet valve 123c which
directs the elution liquid to the fraction container 167, shunting the reserve container
132, when the elution peak is detected using the UV sensor 115c¢; then
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» the cleaning liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135¢, shunting the waste
container 179, passing through the column 99c, to reach the outlet valve 123c which
directs the cleaning liquid to the waste container 182 (shunting the reserve container
132 and the fraction container 167); then

» the regeneration liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135c, shunting the
waste container 179, passing through the column 99c, to reach the outlet valve 123¢c
which directs the regeneration liquid to the waste container 182 (shunting the reserve
container 132 and the fraction container 167).

[0214] A new loading phase may be carried out, in particular when the column 99b is said to
be loaded. For this, the product container 130 (or flexible bag) is still connected to the first pipe
131. The valves 20b, 21, 36, 38, 40, 54, 62, 65, 81a, 82a, 83a, 121a, 82¢, 83c, 121c, 122c and
123c, the first branching connector 136 and the supply pump 30 are controlled to cause to flow
the biological liquid to treat, successively, in the main pipe 135 passing via the first debubbler
48, by the filter 64, shunting the waste containers 151 and 155, then in the branch 135a,
shunting the waste container 164 and passing through the column 99a, then into the second
continuity pipe 171, then into the branch 135c, shunting the waste container 179, passing
through the column 99c, shunting the reserve 132 and fraction 167 containers, to reach the
valve 123c which directs the treated liquid into the waste container 182.

[0215] In parallel with this new loading phase, a phase of recovery and preparation of the
column 99b may be carried out. For this, the first and second washing containers 138 and 139,
the elution container 140, the cleaning container 141 and the regeneration container 142 are
connected to the respective pipes 144 to 148. The valves 18a-e, 19, 42, 44, 46, 56, 81b, 82b,
83b, 121b, 122b and 123b, the second branching connector 149 and the additional pump 32
are controlled to make flow:

« the first cleaning liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135b, shunting the
waste container 174, passing through the column 99b, either to reach the reserve valve
122b which directs the first cleaning liquid to the reserve container 132 for retreatment,
or to reach the outlet valve 123b (shunting the fraction container 167) which directs the
first cleaning liquid to the waste container 177; then

« optionally, the second cleaning liquid in the additional pipe 143, passing via the second
debubbler 49 and shunting the waste containers 159 and 163, then in the branch 135b,
shunting the waste container 174, passing through the column 99b, to reach the outlet
valve 123b (shunting the reserve container 132 and the fraction container 167) which
directs the second cleaning liquid to the waste container 177; then

« the elution liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135b, shunting the waste
container 174, passing through the column 99b, to reach the outlet valve 123b which
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directs the elution liquid to the fraction container 167, shunting the reserve container
132, when the elution peak is detected using the UV sensor 115b; then

« the cleaning liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135b, shunting the waste
container 174, passing through the column 99b, to reach the outlet valve 123b which
directs the cleaning liquid to the waste container 177 (shunting the reserve container
132 and the fraction container 167); then

« the regeneration liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135b, shunting the
waste container 174, passing through the column 99b, to reach the outlet valve 123b
which directs the regeneration liquid to the waste container 177 (shunting the reserve
container 132 and the fraction container 167).

[0216] A new loading phase may be carried out, in particular when the column 99a is said to
be loaded. This new loading phase is identical to the previous phase referred to as first
loading, with the biological liquid passing through the columns 99c¢ then 99b. Alternatively, this
new loading phase may be carried out by virtue of the connection of the reserve container 132
to the supply valve 20a rather than the connection of the product container 130, so as to treat
the recovered first cleaning product.

[0217] In parallel with this new loading phase, a phase of recovery and preparation of the
column 99a may be carried out. For this, the first and second washing containers 138 and 139,
the elution container 140, the cleaning container 141 and the regeneration container 142 are
connected to the respective pipes 144 to 148. The valves 18a-e, 19, 42, 44, 46, 56, 81a, 823,
83a, 121a, 122a and 123a, the second branching connector 149 and the additional pump 32
are controlled to make flow:

« the first cleaning liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135a, shunting the
waste container 164, passing through the column 99a, either to reach the reserve valve
122a which directs the first cleaning liquid to the reserve container 132 for retreatment,
or to reach the outlet valve 123a (shunting the fraction container 167) which directs the
first cleaning liquid to the waste container 168; then

e optionally, the second cleaning liquid in the additional pipe 143, passing via the second
debubbler 49 and shunting the waste containers 159 and 163, then in the branch 135a,
shunting the waste container 164, passing through the column 99a, to reach the outlet
valve 123a (shunting the reserve container 132 and the fraction container 167) which
directs the second cleaning liquid to the waste container 168; then

« the elution liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135a, shunting the waste
container 164, passing through the column 99a, to reach the outlet valve 123a which
directs the elution liquid to the fraction container 167, shunting the reserve container
132, when the elution peak is detected using the UV sensor 115a; then
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e the cleaning liquid in the additional pipe 143, passing via the second debubbler 49 and
shunting the waste containers 159 and 163, then in the branch 135a, shunting the waste
container 164, passing through the column 99a, to reach the outlet valve 123a which
directs the cleaning liquid to the waste container 168 (shunting the reserve container
132 and the fraction container 167); then

« the regeneration liquid in the additional pipe 143, passing via the second debubbler 49
and shunting the waste containers 159 and 163, then in the branch 135a, shunting the
waste container 164, passing through the column 99a, to reach the outlet valve 123a
which directs the regeneration liquid to the waste container 168 (shunting the reserve
container 132 and the fraction container 167).

[0218] The treatment can proceed continuously, employing again the same phases as those
described above.

[0219] Of course, here, the treatment began with the placing in series of the columns 99¢ and
99b but it could begin with the placing in series of for example the columns 99b and 99a or 99a
and 99c.

[0220] Furthermore, it is to be noted that the manual valves 190a-c are by default open during
the whole of the chromatography treatment, provided that the columns 99a-c are connected on
the circuit. They are closed when the treatment is terminated and the columns 99a-c are
removed from the circuit of the installation.

[0221] In variants that are not illustrated:

+ the installation may comprise more than three chromatography columns, or even only
two chromatography columns;

« the columns could be disposed in a circle or diamond rather than in a triangle;

¢ the installation may comprise more or fewer control and actuation platforms, or even
additional instrument supports, according to the number of chromatography columns;

« the installation may comprise more or fewer instrument members mounted on each
control and actuation platform;

« the installation may lack any spectrophotometer, or only comprise a single
spectrophotometer, situated as on the shelf of the third cart or situated on an annex
support, not accommodated on the third cart, and configured to be connected to the
nineteenth pipe 166 just before the fraction container 167;

e the additional instrument supports and the instrument members they comprise could
also be mounted, for example in the vertical orientation, on the control and actuation
platforms, while maintaining their so-called post-column instrument functions; such that
the control and actuation platforms would at the same time provide what are referred to
as pre-column and post-column instrument functions;

« the installation could be provided with only two carts, the first and second carts being
combined, or the first and third carts being combined or the second and third carts being
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combined, or even only one cart, or on the contrary more than three carts;

» the arrangement of the instrument members upstream and downstream of the vertical
platforms could be different on the main cabinet, on the support plate and on the third
chassis; and

« the phases implemented in the treatment by chromatography could be different from
that described above, in particular for the purpose of the recovery and preparation of the
loaded column.

[0222] It should be noted more generally that the invention is not limited to the examples
described and represented.
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Patentkrav

1. Anleeg til behandling af biologisk veeske ved hjeelp af kromatografi, der ge-
nerelt straekker sig i en leengderetning og omfatter:

- mindst én forsyningsventil (20b) til forsyning af biologisk veeske, der skal be-
handles, konfigureret til at blive forbundet med mindst én biologisk veeskefor-
syningsbeholder (130);

- mindst en forsyningspumpe (30), der er anbragt nedstrems for den mindst
ene forsyningsventil og forbundet dermed;

- en flerhed af instrumentelementer, der er anbragt nedstrems for den mindst
ene forsyningspumpe, herunder mindst en fordelingsventil (81a-c, 82a-c, 83a-
c) og mindst en indretning (78a-c, 85a-c, 86a-c) til maling af en fysisk-kemisk
parameter for den biologiske veeske, og som er forbundet med den mindst ene
forsyningspumpe;

- mindst én kromatografisgjle (99a-c), der er anbragt nedstrems for flerheden
af instrumentelementer og direkte tilknyttet og forbundet med i det mindste
nogle af dem og konfigureret til at blive forsynet med biologisk veeske af den
mindst ene forsyningspumpe; og

- en flerhed af engangsrar, der er konfigureret til at blive forbundet til den
mindst ene forsyningsventil, til den mindst ene forsyningspumpe, til flerheden
af instrumentelementer og til den mindst ene kromatografisgjle, for at danne
mindst en forsyningsledning (200) til tilfarsel af biologisk veeske, der skal be-
handles, af et behandlingskredslab i anleegget;

kendetegnet ved, at de instrumentelementer, der er forbundet med den
mindst ene kromatografisgjle, er hver isaser monteret pa mindst en dedikeret
styre- og aktiveringsplatform (80a-c), som streekker sig i en lodret retning i for-
hold til anleeggets generelt langsgaende forlaengelsesretning, og er anbragt i
det veesentlige over hinanden pa den dedikerede styre- og aktiveringsplatform,
yderligere kendetegnet ved, at den mindst ene styre- og aktiveringsplatform
(80a-c) omfatter adskillige fordelingsventiler (81a-c, 82a-c, 83a-c) og en eller
flere maleindretninger valgt fra en ledningsevnesensor (78a-c) og/eller en pH-

sensor (85a-c) og/eller en Iufttilstedeveerelsessensor (86a-c), og
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2
ved, at fordelingsventilerne (81a-c, 82a-c, 83a-c) hver isaer er forsynet med et
ventillegeme og et ventilhoved, som streekker sig fra legemet, og som er tilve-
jebragt til at modtage i det mindste dele af r@rene i forsyningsledningen, og
den mindst én styre- og aktiveringsplatform (80a-c) omfatter en statteblok
(84a-c), som streekker sig lodret, hvori ventillegemerne er anbragt, og hvorfra
ventilhovederne rager sideveerts frem, samt en stetteplade (89a- c), der er
fastgjort til stetteklodsen og har en arm (191a-c), som rager ud fra stetteklod-
sen, og pa hvilken den mindst ene maleindretning (78a-c, 85a-c, 86a-c) er

monteret.

2. Anleeg ifelge krav 1, kendetegnet ved, at anleegget omfatter flere kromato-
grafisgjler (99a-c), der er anbragt nedstrems for den mindst ene styre- og ak-
tiveringsplatform (80a-c), og som streekker sig i en retning generelt pa tveers

af den generelt langsgaende forlaengelsesretning af anleegget.

3. Anleeg ifelge krav 2, kendetegnet ved, at det omfatter adskillige dedike-
rede styre- og aktiveringsplatforme (80a-c), som hver iseer er individuelt for-
bundet med en af kromatografisgjlerne (99a-c), hvilke dedikerede styre- og
aktiveringsplatforme er anbragt i den samme generelt tvaergaende retning som

kromatografisejlerne.

4. Anleeg ifalge krav 3, kendetegnet ved, at styre- og aktiveringsplatformene
(80a-c) er monteret pa en ferste vogn (2), og kromatografisejlerne (99a-c) er
monteret pa en anden vogn (3), der er konfigureret til at blive anbragt ved siden

af og/eller delvist indlejret med den farste vogn.

5. Anleeg ifelge krav 4, kendetegnet ved, at den ferste vogn (2) omfatter et
ferste chassis (5), mindst ét elektrisk og pneumatisk distributionsskab (14), der
er monteret pa chassiset, og hvorpa den mindst ene forsyningsventil (20b) er
anbragt, mindst ét modtagerum ( 59), der er dannet i det ferste chassis og
tilvejebragt til at modtage beholdere til genvinding af veesker, og mindst en

stetteplade (16), der er monteret pa en fremspringende made pa det farste
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3
chassis, og hvorpa den mindst ene forsyningspumpe (30) og styre- og aktive-
ringsplatformen (80a-c) er anbragt, og den anden vogn (3) omfatter et andet
chassis (95), der er forsynet med en stgtteplade, der er tilvejebragt til at mod-
tage kromatografisgjlerne (99a-c) og konfigureret til i det mindste delvist at

indlejres under stgttepladen (16) af den farste vogn.

6. Anleeg ifglge et af kravene 1 til 5, kendetegnet ved, at det endvidere om-
fatter yderligere instrumentunderstatninger (11a-c), der er anbragt nedstrems
for kromatografisgjlerne (99a-c), og pa hvilke der er monteret en eller flere
yderligere maleindretninger valgt fra en konduktivitetssensor (113a-c) og/eller

en pH-sensor (114a-c) og/eller en UV-stralingssensor (115a-c).

7. Anleeg ifelge krav 5 og 6, kendetegnet ved, at de yderligere instrumentun-
derstetninger (111a-c) er monteret pa en tredje vogn (4), der er konfigureret til
at blive anbragt ved siden af og/eller delvist indlejret med den farste vogn (2)

og/eller med den anden vogn (3).

8. Anleeg ifglge krav 7, kendetegnet ved, at det endvidere omfatter en flerhed
af supplerende instrumentelementer, der er anbragt nedstreams for kromato-
grafisgjlerne (99a-c), herunder mindst én udlgbsventil (121a-c, 122a-c, 123a-
c) og mindst én supplerende maleindretning valgt fra en tryksensor (116a-c)
og/eller et spektrofotometer (117a-c), hvor de supplerende instrumentelemen-
ter er monteret pa den tredje vogn (4), nedstrems for de yderligere instrument-

understatninger (111a-c).

9. Anleeg ifglge et af kravene 7 eller 8, kendetegnet ved, at den tredje vogn
(4) omfatter et tredje chassis (102), i det vaesentlige i form af et omvendt U, pa
hvilket der er monteret i det mindste de yderligere instrumentunderstatninger
(111a-c) ved en fri ende af det tredje chassis, og som er konfigureret til at blive
anbragt ved siden af det fgrste chassis (5) af den farste vogn (2) ved en mod-
sat ende af dens frie ende, og indlejret at modtage i et mellemrum (110), der

er dannet af det omvendte U mellem dens modsatte ende og dens frie ende,



10

15

20

25

30

DK/EP 3600592 T3

4
hvor det andet chassis (95) af den anden vogn (3) er forsynet med kromato-

grafisgjlerne (99a-c).

10. Anleeg ifalge et hvilket som helst af kravene 1 til 9, kendetegnet ved,
at den mindst ene tilfarselsventil og/eller den mindst ene fordelingsventil er
trevejsventiler, hvoraf to veje er indlgb og én et udlgb eller én et indlab og to
udlgb, og fortrinsvis en ventil, der er forsynet med et hoved med to modtagel-
seskanaler (91, 92) til dele af rerene, og en klemmemekanisme, der er konfi-
gureret til at tillade eller forhindre passage af den biologiske vaeske i delene af

rerene, der er modtaget i de to naevnte kanaler (91, 92).

11. Anleeg ifelge et hvilket som helst af kravene 1 til 10, kendetegnet ved,
at anleegget yderligere omfatter en reservebeholder (132), der er anbragt ned-
strems for den mindst ene kromatografikolonne (99a-c) og forbundet dermed,
hvilken reservebeholder er tilvejebragt til at modtage et bufferprodukt, der an-
vendes til rensning af den mindst ene kromatografisgjle efter behandling af
den biologiske vaeske, og en anden forsyningsventil (20a), der er anbragt ned-
strems for reservebeholderen og opstrems for den mindst ene forsynings-
pumpe (30) og forbundet dermed, hvilken anden forsyningsventil (20a) er kon-
figureret til, via den mindst ene forsyningspumpe, at genindfere bufferproduk-
tet i forsyningsledningen (200) som vaeske, der skal behandles, i den mindst

ene kromatografikolonne (99a-c).

12. Anleeg ifelge et hvilket som helst af kravene 1 til 11, kendetegnet ved,
at det endvidere omfatter en flerhed af indlgbsventiler (18a-e), der er konfigu-
reret til at blive forbundet med beholdere (138-142) til det, der omtales som
bufferprodukter og til at forsyne behandlingskredslabet med det formal at for-
berede og/eller rense og/eller eluee ogl/eller regenerere den mindst ene kro-
matografisgjle (99a-c), og mindst en yderligere pumpe (32), der er anbragt
nedstrems for indlgbsventilerne og opstrems for den mindst ene kromatogra-
fisgjle og forbundet med disse sidstnaevnte; hvor rer af flerheden af engangs-

rer er konfigureret til at blive forbundet med indlgbsventilerne og med den



10

15

20

25

DK/EP 3600592 T3

5
yderligere pumpe for at danne mindst én yderligere ledning (210), som straek-
ker sig i det veesentlige pa langs og parallelt med forsyningsledningen (200),
fra henholdsvis indlsbsventilerne (18a-e) og den mindst ene forsyningsventil

(20b) til den mindst ene dedikerede styre- og aktiveringsplatform (80a-c).

13. Anleeg ifelge krav 12, kendetegnet ved, at den omfatter yderligere andre
instrumentelementer, blandt hvilke der pa forsyningsledningen (200) er:

- en produkttilstedeveerelsessensor (22), der er anbragt opstrems for den
mindst ene forsyningsventil (20b); og/eller

- en tovejsafspaerringsventil (21) og/eller en stremningsmaler (24), der er an-
bragt mellem den mindst ene forsyningsventil og den mindst ene forsynings-
pumpe (30); og/eller

- en tryksensor (33) med eller uden sikkerhedsfunktion og/eller mindst én
dreenventil (36, 54) og/eller mindst to afblaesningsventiler (38, 40) og en afblee-
ser (48), der er forbundet med enhver af disse afbleesningsventiler, og/eller
mindst en filterventil (62, 65) og et filter (64), der er forbundet med den mindst
ene filterventil, som er anbragt mellem den mindst ene forsyningspumpe og
den mindst ene styre- og aktiveringsplatform (80a-c); og/eller

- pa den yderligere linje (210) er:

- en tovejsisoleringsventil (19) og/eller en stremningsmaler (25), der er anbragt
mellem indlgbsventilerne (18a-e) og den mindst ene yderligere pumpe (32);
og/eller

- mindst en tryksensor (35, 72) med eller uden sikkerhedsfunktion og/eller
mindst en draenventil (42, 56) og/eller mindst to afblaesningsventiler (44, 46)
og en afblaeser (49), der er forbundet med enhver af disse afbleesningsventiler,
der er anbragt mellem den yderligere pumpe og den mindst ene styre- og ak-

tiveringsplatform.
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