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INSTALLATION FOR TREATING BIOLOGICAL LIQUID

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present invention claims the benefit of priority of EP Application
No. 18306016.9, filed July 27, 2018, the entire contents of which is
incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

[0002] The invention relates to installations for treating biological liquid, in
particular but not exclusively for the viral inactivation of a biopharmaceutical
liquid.

TECHNOLOGICAL BACKGROUND

[0003] Biopharmaceutical liquids are in general obtained by cultures in a
bioreactor and they must then be purified to achieve the required characteristics
of purity, concentration, absence of viruses, etc.

[0004] The purification may be carried out by means of a succession of
treatments such as clarification to eliminate the residues from the bioreactor
culture, elution by chromatography to separate proteins, viral inactivation then
polishing and/or purification by tangential filtration or by chromatography.
[0005]1t is desirable to carry out the above steps continuously or semi-
continuously, one after the other. However, these treatment steps do not all
take the same time and it is sometimes necessary to stop certain treatments
while one or more other treatments are being finished. In particular, it is known
that the treatment time for viral inactivation generally requires an incubation
time while the flow of product is stopped.

[0006] Patent application EP 2 682 168 relates to a viral inactivation treatment
and describes a process in which a flow is fractioned into small volumes of
product, also called fractions. This process enables viral inactivation which is
particularly fast, for each of the small fractions (or volumes) of product, one after
the other.

[0007]A viral inactivation installation is also known that comprises a central
distributor supplied with product to treat, with acid and with base, and which is
configured to direct different streams of product, acid and base, including two
streams which are referred to as treatment streams, to two respective tanks,

and a stream which is referred to as an outlet stream outletting either to a drain
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or to an outlet pipe for treated product. The installation is furthermore provided
with two recirculation loops for the two treatment streams each provided
between a respective tank and the central distributor.

SUBJECT OF THE INVENTION

[0008] The invention aims to provide an installation enabling the simple,
convenient and economical implementation of a viral inactivation treatment for
a biological liquid.

[0009] For this, according to a first aspect, the invention concerns an installation
for treating biological liquid by viral inactivation, characterized in that it
comprises:

[0010]a main supply valve for supplying biological liquid to treat, configured to
be connected to at least one source of biological liquid supply;

[0011] a first treatment line downstream of said supply valve and provided with
a first main treatment tank configured to be supplied by said supply valve with
biological liquid to treat;

[0012] a second treatment line downstream of said supply valve and provided
with a second main treatment tank configured to be supplied by said supply
valve with biological liquid to treat;

[0013] said second treatment line being in parallel with said first treatment line;
and

[0014]a third main treatment tank disposed at an outlet both from said first
treatment line and from said second treatment line and which is configured to
be successively supplied by said first main treatment tank and by said second
main treatment tank;

[0015] said installation is configured such that in each of said first, second and
third main treatment tanks, a determined volume of acid and a determined
volume of base are introduced at least so as to adjust a pH of said biological
liquid; and said installation is also configured to regulate a rate of drainage flow
of said third main treatment tank so as to provide a continuous rate of flow of
treated biological liquid at an outlet from said installation.

[0016] In other words, in the biological liquid treatment installation according to
the invention, the third main treatment tank is common to the first and second

treatment lines.
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[0017] The first and second treatment lines thus extend in parallel from the main
supply valve to the third main treatment tank.

[0018] What is more, in the biological liquid treatment installation according to
the invention, the third main treatment tank makes it possible to finish the
treatment of the biological liquid already treated in the first main treatment tank
or in the second main treatment tank. In particular, the third main treatment tank
may be provided to pre-polish the biological liquid, that is to say in order for the
latter to reach a target pH. Once the third main treatment tank has been filled
with treated biological liquid and once the pre-polishing has been carried out,
the third main treatment tank empties with a controlled and continuous rate of
flow.

[0019]1t is to be noted that such pre-polishing enables the biological liquid to
be prepared for a later polishing step of that liquid, for example using a
chromatography treatment.

[0020] According to other preferred simple, convenient and economical features
of the installation according to the invention:

[0021] said first treatment line is provided with a first intermediate treatment tank
disposed between said first and third main treatment tanks;

[0022] said installation is configured in order for a determined volume of acid
and for a determined volume of base to be introduced into said first intermediate
treatment tank;

[0023] said installation is configured in order for said biological liquid treated in
said first main treatment tank to be transferred into said first intermediate
treatment tank and incubates for a predetermined time in the latter, before its
transfer into said third main treatment tank;

[0024]said second treatment line is provided with a second intermediate
treatment tank disposed between said second and third main treatment tanks;
[0025] said installation is configured in order for a determined volume of acid
and for a determined volume of base to be introduced into said second
intermediate treatment tank;

[0026] said installation is configured in order for said biological liquid treated in
said second main treatment tank to be transferred into said second intermediate
treatment tank and incubates for a predetermined time in the latter, before its

transfer into said third main treatment tank;
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[0027] said installation comprises a plurality of supply pumps disposed on said
first and second treatment lines, at least between said first main treatment tank
and said third main treatment tank, and possibly between said first main
treatment tank and said first intermediate treatment tank and/or between said
first intermediate treatment tank and said third main treatment tank; and at least
between said second main treatment tank and said third main treatment tank,
and possibly between said second main treatment tank and said second
intermediate treatment tank and/or between said second intermediate
treatment tank and said third main treatment tank;

[0028] said determined volumes of acid, and respectively said determined
volumes of base, introduced at least into said first, second and third main
treatment tanks, and possibly into said first and second intermediate treatment
tanks, depend on the physico-chemical properties of the biological liquid to treat
and may be equal or different;

[0029] at least said first, second and third main treatment tanks, and possibly
said first and second intermediate treatment tanks, are provided with a stirrer
for biological liquid and/or with one or more instrumentation members.
[0030]said installation comprises one or more control and command units
configured to control and command said supply valve and/or at least one of
said first, second and third main treatment tanks, and possibly to control and
command said first and second intermediate treatment tanks;

[0031] said installation comprises a single cart on which are disposed at least
said supply valve, said first, second and third main treatment tanks, and
possibly said first and second intermediate treatment tanks; and/or

[0032] said installation is provided with disposable pipes, referred to a single-
use pipes, linking different parts composing it, including at least said supply
valve, said first, second and third main treatment tanks, and possibly said first
and second intermediate treatment tanks.

[0033] According to a second aspect, the invention also concerns a process for
treating biological liquid by viral inactivation, using a treatment installation as
described above, said process comprising:

[0034] a step of at least partial filling with biological liquid to treat of a first main
treatment tank of a first treatment line of said installation via a main supply valve

of said installation;
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[0035]a step of adjusting pH of said biological liquid by introducing a
determined volume of acid and a determined volume of base into said first main
treatment tank;

[0036] a step of incubating said biological liquid in said first treatment line for a
predetermined time and a step of adjusting pH of said biological liquid by
introducing a determined volume of acid and a determined volume of base into
said first treatment line to approach a target pH;

[0037]a step of transferring said treated biological liquid into a third main
treatment tank of said installation disposed at an outlet from said first treatment
line, and a step of pre-polishing by introducing a determined volume of acid and
a determined volume of base into said third main treatment tank to obtain a
treated biological liquid at the target pH;

[0038] at the same time as the steps of pre-polishing and/or transfer and/or
incubation and/or adjustments of pH implemented in said first treatment line, a
step of at least partial filling with biological liquid to treat of a second main
treatment tank of a second treatment line of said installation via said main
supply valve, said second treatment line being in parallel with said first
treatment line;

[0039]a step of adjusting pH of said biological liquid by introducing a
determined volume of acid and a determined volume of base into said second
main treatment tank;

[0040] a step of incubating said biological liquid in said second treatment line
for a predetermined time and a step of adjusting pH of said biological liquid by
introducing a determined volume of acid and a determined volume of base into
said second treatment line to approach a target pH;

[0041]a step of transferring said treated biological liquid into said third main
treatment tank also disposed at an outlet from said second treatment line, and
a step of pre-polishing by introducing a determined volume of acid and a
determined volume of base into said third main treatment tank to obtain a
treated biological liquid at the target pH;

[0042] at the same time as the steps of pre-polishing and/or of transferring
and/or incubating and/or adjusting pH implemented in said second treatment

line, a step of draining said third main treatment tank by regulating a draining
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rate of flow so as to provide a continuous rate of flow of treated biological liquid
at an outlet from said installation.

[0043] According to other preferred, simple, convenient and economical
features of the treatment process according to the invention, said first treatment
line is provided with a first intermediate treatment tank disposed between said
first and third main treatment tanks and said second treatment line is provided
with a second intermediate treatment tank disposed between said second and
third main treatment tanks; and the process comprises a step of transferring
said biological liquid from said first main treatment tank to said first intermediate
treatment tank and the steps of incubating and adjusting pH to approach a
target pH in said first treatment line take place in said first intermediate
treatment tank; as well as a step of transferring said biological liquid from said
second main treatment tank to said second intermediate treatment tank and the
steps of incubating and adjusting pH to approach a target pH in said second
treatment line take place in said second intermediate treatment tank;

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] The disclosure of the invention will now be continued with the description
of an embodiment, given below by way of illustrative and non-limiting example,
with reference to the accompanying drawings, in which:

[0045]Figure 1 diagrammatically represents a treatment installation in
accordance with the invention;

[0046] Figure 2 is a time chart showing different steps of a treatment process
using the installation of Figure 1; and

[0047] Figures 3 to 5 are views in perspective and from above of the treatment
installation of Figure 1.

DETAILED DESCRIPTION OF AT LEAST ONE EMBODIMENT

[0048] Figure 1 diagrammatically illustrates an installation for biological liquid 1
treatment by virus inactivation.

[0049] The installation comprises a first treatment line 2 and a second treatment
line 3 which extends in parallel with the first treatment line 2.

[0050] The installation 1 may further comprise, upstream of said first and
second treatment lines 2 and 3, a source 5 of biological liquid supply and a
main supply valve 4 for biological liquid to treat connected to the source 5 of

biological liquid supply via a first pipe 6.



29

[0051] It is to be noted that this supply source may be directly connected to an
outlet pipe of a treatment line of an installation upstream of the installation 1; or
else an individual container connected or not connected to such an upstream
installation.

[0052] The first treatment line 2 may be provided with a first main treatment tank
7 configured to be supplied with biological liquid to treat by the supply valve 4
via a second pipe 8, and with a first intermediate treatment tank 9 disposed
downstream of the first main treatment tank 7 and connected to the latter via a
third pipe 10.

[0053] The second treatment line 3 may be provided with a second main
treatment tank 14 configured to be supplied with biological liquid to treat by the
supply valve 4 via a fourth pipe 15, and with a second intermediate treatment
tank 16 disposed downstream of the second main treatment tank 14 and
connected to the latter via a fifth pipe 17.

[0054] The installation 1 may also comprise, downstream of the first and second
treatment lines 2 and 3, an outlet line mainly formed here by a third main
treatment tank 11 which is connected to the first intermediate treatment tank 9
via a sixth pipe 12, and which is also connected to the second intermediate
treatment tank 16 via a seventh pipe 18.

[0055] Thus, the first intermediate treatment tank 9 is interposed between the
first main treatment tank 7 and the third main treatment tank 11; whereas the
second intermediate treatment tank 16 is interposed between the second main
treatment tank 14 and the third main treatment tank 11.

[0056] The third main treatment tank 11 is disposed at an outlet from both the
first and second treatment lines 2 and 3 and is configured to be successively
supplied by the first main treatment tank 7 and by the second intermediate
treatment tank 16.

[0057] In other words, the third main treatment tank 11 is common to the first
and second treatment lines 2 and 3.

[0058] The first and second treatment lines 2 and 3 extend in parallel from the
main supply valve 4 to the third main treatment tank 11.

[0059] The installation 1 may be configured in order for the biological liquid
treated in the first main treatment tank 7, and respectively in the second main

treatment tank 14, to be transferred into the first intermediate treatment tank 9,
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and respectively into the second intermediate treatment tank 16, and incubates
for a predetermined time in the latter, prior to its transfer into the third main
treatment tank 11.

[0060] For this the installation 1 may comprise a first main supply pump 26
mounted on the third pipe 10 and configured to drain the first main treatment
tank 7 and transfer the biological liquid treated in the latter to the first
intermediate treatment tank 9; as well as a first intermediate supply pump 31
mounted on the sixth pipe 12 and configured to drain the first intermediate
treatment tank 9 and transfer the biological liquid treated in the latter to the third
main treatment tank 11.

[0061] The installation 1 may further comprise a second main supply pump 38
mounted on the fifth pipe 17 and configured to drain the second main treatment
tank 14 and transfer the biological liquid treated in the latter to the second
intermediate treatment tank 16; as well as a second intermediate supply pump
43 mounted on the seventh pipe 18 and configured to drain the second
intermediate treatment tank 16 and transfer the biological liquid treated in the
latter to the third main treatment tank 11.

[0062] The installation 1 may also be configured such that a determined volume
of acid and a determined volume of a base is introduced into each of the first,
second and third main treatment tanks 7, 14 and 11 and each of the first and
second intermediate treatment tanks 9 and 16, so as to adjust a pH of the
biological liquid.

[0063] For this the installation 1 may comprise a first tank for an acid 20 which
is connected to the first main treatment tank 7 via an eighth pipe 22 on which
is mounted a first acid pump 24, and which is also connected to the first
intermediate treatment tank 9 via a ninth pipe 27 on which is mounted a second
acid pump 28.

[0064] The installation 1 may also comprise a first tank for a base 21 which is
connected to the first main treatment tank 7 via an tenth pipe 23 on which is
mounted a first base pump 25, and which is also connected to the first
intermediate treatment tank 9 via an eleventh pipe 29 on which is mounted a
second base pump 30.

[0065] The installation 1 may further comprise a second tank for an acid 32

which is connected to the second main treatment tank 14 via a twelfth pipe 34
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on which is mounted a third acid pump 35, and which is also connected to the
second intermediate treatment tank 16 via a thirteenth pipe 40 on which is
mounted a fourth acid pump 39.

[0066] The installation 1 may additionally comprise a second tank for a base 32
which is connected to the second main treatment tank 14 via a fifteenth pipe 36
on which is mounted a third base pump 37, and which is also connected to the
second intermediate treatment tank 16 via a sixteenth pipe 41 on which is
mounted a fourth base pump 42.

[0067] The installation 1 may also comprise a third reservoir for an acid 44
which is connected to the third main treatment tank 11 via a seventeenth pipe
46 on which is mounted a fifth acid pump 47, and a third tank for base 45 which
is connected to the third main treatment tank 11 via an eighteenth pipe 48 on
which is mounted a fifth base pump 49.

[0068] It will be noted that the third main treatment tank 11 may be drained by
means of an outlet pipe 13, which is connected to a circuit 90 (represented very
diagrammatically) in an installation disposed downstream of the installation 1.
This circuit 90 may be configured to implement a step of polishing the biological
liquid, for example by chromatography.

[0069] All the pipes 6, 8, 10, 12, 13, 15, 17, 18, 22, 23, 27, 29, 34, 36, 40, 41,
46 and 48 may for example be flexible disposable pipes, referred as single-use
pipes.

[0070] It will also be noted that the installation 1 is configured here to regulate
at least one rate of flow for drainage of the third main treatment tank 11 so as
to provide a continuous rate of flow of treated biological liquid at an outlet from
the installation 1 (see below). The rate of flow value depends on the circuit 90
upstream of the installation 1 and on the treatment implemented, here polishing
of the biological liquid.

[0071] A description will now be given, with reference to Figure 2, of a process
for treating biological liquid by viral inactivation, using the treatment installation
1 described above.

[0072] In particular, Figure 2 represents, in the manner of a time diagram, on its
first line, different steps implemented on the first treatment circuit 2, on its

second line, different steps implemented on the second treatment line 3, and
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on its third line, the volume of biological liquid in the third main treatment tank
11.

[0073] The process for treating biological liquid by viral inactivation, using the
treatment installation 1 comprises the steps below.

[0074] The process may comprise a step of at least partial filling A with
biological liquid to treat of the first main treatment tank 7 via the main supply
valve 4 and the second pipe 8.

[0075] The filling time depends on the volume of the first main treatment tank 7.
[0076] The process may comprise a step B of adjusting pH of the biological
liquid present in the first main treatment tank 7 by introducing a determined
volume of acid and a determined volume of base into that first main treatment
tank 7, via the eighth pipe 22 and the first acid pump 24 and via the tenth pipe
23 and the first base pump 25.

[0077] The volumes of acid and base depend on the pH value of the biological
liquid inlet to the first main treatment tank 7.

[0078] The process may comprise a step of incubating the biological liquid in
the first treatment line 2 for a predetermined time and a step of adjusting pH of
the biological liquid by introducing a determined volume of acid and a
determined volume of base into the first treatment line 2 to approach a target
pH.

[0079] 1t is to be noted that the target pH may correspond to a neutral pH or
else be different from a neutral pH. The target pH depends on the type of
treatment implemented in the circuit 90 in the installation which comes after the
installation 1.

[0080] In particular, the process may comprise a step C of transferring the
biological liquid from the first main treatment tank 7 to the first intermediate
treatment tank 9 via the first main supply pump 26 and the third pipe 10; a step
D of incubating the biological liquid in the first intermediate treatment tank 9;
and a step E of adjusting pH to approach a target pH, by introducing a
determined volume of acid and a determined volume of base into that first
intermediate treatment tank 9, via the ninth pipe 27 and the second acid pump
28 and via the eleventh pipe 29 and the second base pump 30.
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[0081] The process may comprise a step F of transferring the treated biological
liquid from the first intermediate treatment tank 9 to the third main treatment
tank 11 via the first intermediate supply pump 31 and the sixth pipe 12.

[0082] At the same time as the transfer step F, and subject to having transferred
a sufficient determined volume, the process may comprise a step of pre-
polishing of the biological liquid in the third main treatment tank 11, by
introducing a determined volume of acid and a determined volume of base into
the third main treatment tank 11, via the seventeenth pipe 46 and the fifth acid
pump 47 and via the eighteenth pipe 48 and the fifth base pump 49; to obtain
a treated biological liquid at the target pH.

[0083] Steps A to F described above concern the first treatment line 2. In
parallel with steps B to F, that is to say after filling the first main treatment tank
7, the process may comprise at the same time the following steps.

[0084] The process may comprise a step of at least partial filling A’ with
biological liquid to treat of the second main treatment tank 14 via the main
supply valve 4 and the fourth pipe 15.

[0085] The filling time depends on the volume of the second main treatment
tank 14. Here, the volumes of the first and second main treatment tanks 7 and
14 are identical.

[0086] The process may comprise a step B' of adjusting pH of the biological
liquid present in the second main treatment tank 14 by introducing a determined
volume of acid and a determined volume of base into that second main
treatment tank 14, via the twelfth pipe 34 and the third acid pump 35 and via
the fifteenth pipe 36 and the third base pump 37.

[0087] The volumes of acid and base depend on the pH value of the biological
liquid inlet to the second main treatment tank 14.

[0088] The process may comprise a step of incubating the biological liquid in
the second treatment line 3 for a predetermined time and a step of adjusting pH
of the biological liquid by introducing a determined volume of acid and a
determined volume of base into the second treatment line 3 to approach a
target pH.

[0089] In particular, the process may comprise a step C’ of transferring the
biological liquid from the second main treatment tank 14 to the second

intermediate treatment tank 16 via the second main supply pump 38 and the
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fifth pipe 17; and a step D’ of incubating the biological liquid in the second
intermediate treatment tank 16; and a step E’ of adjusting pH to approach a
target pH, by introducing a determined volume of acid and a determined volume
of base into that second intermediate treatment tank 16, via the thirteenth pipe
40 and the fourth acid pump 39 and via the sixteenth pipe 41 and the fourth
base pump 42.

[0090] The process may comprise a step F’ of transferring the treated biological
liquid from the second intermediate treatment tank 16 to the third main
treatment tank 11 via the second intermediate supply pump 43 and the seventh
pipe 18.

[0091] At the same time as the transfer step F’, and also subject to having
transferred a sufficient determined volume, the process may comprise a step
of pre-polishing of the biological liquid in the third main treatment tank 11, by
introducing a determined volume of acid and a determined volume of base into
the third main treatment tank 11, via the seventeenth pipe 46 and the fifth acid
pump 47 and via the eighteenth pipe 48 and the fifth base pump 49; to obtain
a treated biological liquid at the target pH.

[0092] Steps A’ to F’ described above concern the second treatment line 3. In
parallel with steps B’ to F’, that is to say after filling the second main treatment
tank 14, the process may again implement the step A of filling the first main
treatment tank 7 then steps B to F and so forth, as can be seen in Figure 2.
[0093] Figure 2 also shows that the process can comprise the step of draining
the third main treatment tank 11 when the latter has been filled by the first
treatment line 2 and the biological liquid has been pre-polished therein.

[0094] The drainage of the third main treatment tank 11 is made at a regulated
rate of flow and may last approximately the duration of steps B’ to E’ that are
implemented in the second treatment line 3, after which the third main treatment
tank 11 may again be filled but by the second treatment line 3, and so forth. It
will be noted that the third main treatment tank 11 may never be fully emptied
once it has been filled.

[0095] The regulation of the outlet rate of flow from the third main treatment tank
11 makes it possible to provide a continuous rate of flow of treated biological

liquid at an outlet from the installation 1.
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[0096] A description will now be given in more detail, with reference to Figures
3 to 5, of the arrangement of the installation 1 itself and of its components,
which in the embodiment illustrated here are carried by a single cart 69.

[0097] The cart 69 may be formed by a framework, of which a lower frame 50
is mounted on castors 67, an upper frame 51 is at a distance from the lower
frame 50, and vertical upright members 52 extending between the lower frame
50 and the upper frame 51, and by a plate 54 jointed to the upper frame 51.
[0098] The installation 1 may comprise a pneumatic and electrical supply
general unit 53 placed on the lower frame 50.

[0099] The cart 69 may have a parallelepiped general shape.

[0100] The first tanks of acid 20 and 21 may be suspended, at the location of
the upper frame 51, on a first side of the cart 69.

[0101] The second tanks of acid 32 and 33 may be suspended, at the location
of the upper frame 51, on a second side of the cart 69 which is an opposite side
to the first side.

[0102] The third tanks of acid 44 and base 45 may be suspended, at the location
of the upper frame 51, on a third side of the cart 69 linking its first and second
sides, at an outlet from the installation 1.

[0103] All these tanks may be formed by flexible bags. It is to be noted that the
source of supply is not visible in Figures 3 to 5.

[0104] The supply valve 4 may be placed on the plate 54 at the location of a
fourth side of the cart 69, also linking the first and second sides and being an
opposite side to the third side.

[0105] The supply valve 4 may be a three-way valve, comprising two inlets and
one outlet or one inlet and two outlets.

[0106] The valve 4 may for example have a head 56 for example provided with
two grooves for receiving portions of pipes and a pinch mechanism configured
to allow or prevent the passage of biological liquid in the portions of pipes
received in the two grooves; and a body 55 provided with a pneumatic actuator
configured to actuate the pinch mechanism.

[0107] The first and second main treatment tanks 7 and 14 may be disposed on
the plate 54 at the location of the fourth side of the cart 69 and on respective

opposite sides of the supply valve 4.
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[0108] Thus, the first main treatment tank 7 may be located on the first side of
the cart 69 while the second main treatment tank 14 is located on the second
side of the cart 69.

[0109] The first and second main treatment tanks 7 and 14 may both be
mounted on respective weighing scales 57, each provided with feet 60 on which
is installed a weighing scales plate 58 and a device 59 for control and command
of the weighing scales 59.

[0110] The first and second main treatment tanks 7 and 14 may be mounted
directly on the weighing scales plates 58.

[0111] The installation 1 may comprise a first control and command unit 61 and
a second control and command unit 62 which may be disposed on the plate 54
respectively near the first and second main treatment tanks 7 and 14.

[0112] The first control and command unit 61 may be provided with a body from
which partly project the first acid pump 24, the first base pump 25, the first main
supply pump 26, the second acid pump 28 and the second base pump 30, from
the first side of the cart 69.

[0113] The second control and command unit 62 may be provided with a body
from which partly project the third acid pump 35, the third base pump 37, the
second main supply pump 38, the fourth acid pump 39 and the fourth base
pump 42, from the second side of the cart 69.

[0114] The first and second control and command units 61 and 62 may thus be
configured to control and actuate the aforementioned pumps to implement at
least the steps B and B’ of adjusting pH within the first and second main
treatment tanks 7 and 14, steps C and C’ of transferring within the first and
second treatment lines 2 and 3, steps D and D’ of incubating and E and E’ of
adjusting pH in the first and second intermediate treatment tanks 9 and 16.
[0115] The first and second intermediate treatment tanks 9 and 16 may be
disposed on the plate 54, with the first and second control and actuation units
61 and 62 which are located interposed between the first and second
intermediate treatment tanks 9 and 16 and the first and second main treatment
tanks 7 and 14.

[0116] The first intermediate treatment tank 9 may be located on the first side
of the cart 69 while the second intermediate treatment tank 16 is located on the

second side of the cart 69.



37

[0117] The first and second intermediate treatment tanks 9 and 16 may both be
mounted on respective weighing scales 57, like the first and second main
treatment tanks 7 and 14, which are provided with feet, with a weighing scales
plate 58 and with a device 59 for control and command of the weighing scales.
The first and second intermediate treatment tanks 9 and 16 may be mounted
directly on the weighing scales plates 58.

[0118] The installation 1 may comprise transfer devices 64 and 65 disposed on
the plate 54 respectively near the first and second intermediate treatment tanks
9 and 16, and which respectively project from the first intermediate supply pump
31 of the first side of the cart 69 and the second intermediate supply pump 43
of the second side of the cart 69.

[0119] These transfer devices 64 and 65 may thus be configured to control and
actuate the aforementioned pumps to implement steps F and F’ of transferring
the treated biological liquid from the first and second treatment lines 2 and 3 to
the third main treatment tank 11 in the outlet line.

[0120] The third main treatment tank 11 may be interposed between the first
and second intermediate treatment tanks 9 and 16.

[0121] The third main treatment tank 11 may be mounted on weighing scales
57, like the first and second main treatment tanks 7 and 14 and like the first and
second intermediate treatment tanks 9 and 16, which weighing scales are
provided with feet, with a weighing scales plate 58 and with a device for
controlling and commanding the weighing scales 59. The third main treatment
tank 11 is directly mounted on the weighing scales plate 58.

[0122] The installation 1 may comprise a third control and command unit 63
disposed on the plate 54 near the third main treatment tank 11 and at the
location of the third side of the cart 69.

[0123] The third control and command unit 63 may be provided with a body from
which partially projects the fifth acid pump 47 and the fifth base pump 49, from
the third side of the cart 69.

[0124] The third control and actuation unit 63 may thus be configured to control
and actuate the aforementioned pumps to implement at least the steps of pre-
polishing in the third main treatment tank 11.

[0125] The installation 1 may comprise control screens 66 mounted on a fixed

mounting projecting from the plate 54 of the cart 69. These control screens 66
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may make it possible to view in particular of the advancement of the treatment
process described above and to manage the parameters associated with each
of the steps of that process.

[0126]In the example described with reference to Figures 3 to 5, the first,
second and third main treatment tanks 7, 14 and 11 and the first and second
intermediate treatment tanks 9 and 16 may be formed according to a same
structure.

[0127]In particular, these tanks may comprise a closed chamber 70, here
cylindrical and extending between a lower base 72 and an upper platform 73,
as well as a stirring mechanism 71 provided with a motor projecting from the
upper platform 73 and with a stirrer (not visible) driven by the motor and
extending within the chamber 70.

[0128] These tanks may furthermore be provided with a filtering device and/or
a vent 78 projecting from the upper platform 73 and instrumentation members
(not shown) also projecting from the upper platform 73 and for example formed
by a pressure sensor and by a temperature sensor.

[0129] These tanks may furthermore be provided with several inlet and/or outlet
apertures, situated at the location of the lower base 72 and/or at the location of
the upper platform 73 and/or along the chamber 70. The use of these different
inlet and/or outlet apertures depends on the function of the tanks.

[0130] In particular, the first and second main treatment tanks 7 and 14 may be
identical and each comprise a first inlet aperture 77 provided to be supplied with
biological liquid and which is situated for example at the bottom of the chamber
70 near the lower base 72, a second inlet aperture 74 provided to be supplied
with acid and situated for example at the bottom of the chamber 70 near the
lower base 72, a third inlet aperture 75 provided to be supplied with base and
situated for example also at the bottom of the chamber 70 near the lower base
72, and an outlet aperture 76 provided for the transfer of the biological liquid to
the firstintermediate treatment tank 9, and respectively the second intermediate
tank 16, and which is situated for example here in the lower base 72.

[0131] The first and second intermediate treatment tanks 9 and 16 may be
identical and similar to the first and second main treatment tanks 7 and 14, with
the exception of a first inlet aperture 80 which is provided here to be supplied

with biological liquid from a respective main tank and which for example
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projects from the upper platform 73, and an outlet aperture 79 which is provided
for the transfer of the biological liquid to the third main treatment tank 11 and
which is situated for example in the lower base 72.

[0132] The third main treatment tank 11 may be very similar to the first and
second intermediate treatment tanks 9 and 16, apart from the fact that its first
inlet aperture 80 may be provided to be supplied with treated biological liquid
from one of the first and second intermediate treatment tanks 9 and 16, that it
may comprise a fourth inlet aperture 81 provided to be supplied with treated
biological liquid from the other of the first and second intermediate treatment
tanks 9 and 16 and which projects from the upper platform 73, and that its outlet
aperture 79 may be provided for the transfer of the biological liquid at an outlet
from the installation.

[0133] In variants that are not illustrated:

it is possible for the installation not to have intermediate treatment tanks, the

incubation then taking place in the first and second main tanks;

- the steps relative to the second treatment line may be launched before the
end of the filling of the first main treatment tank in the first treatment line;

- the rate of drainage flow from the third main treatment tank may vary or be
fixed, provided there is supplied a continuous stream of treated biological
outlet from the installation;

- the installation may comprise more than two circuits in parallel, for example
three, four or more;

- the installation may comprise several outlet tanks common to at least two
treatment lines;

- the installation may be arranged on several carts which are preferably
juxtaposed against each other;

- the main and intermediate tanks may be arranged differently from each
other and for example be provided with more or fewer instrumentation
members;

- the main and intermediate tanks may be directly placed on the plate of the
cart;

- the installation may comprise a single control-command unit or two, or else

more than three control and actuation units; and/or
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- the installation may comprise a single control screen or else more than two
control screens.
[0134] It should be noted more generally that the invention is not limited to the

examples described and represented.
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CLAIMS

What is claimed:

1. A process for treating biological liquid by viral inactivation, using a
treatment installation (1), it comprises

a main supply valve (4) for supplying biological liquid to treat,
configured to be connected to at least one source (5) of biological liquid
supply;

a first treatment line (2) downstream of said supply valve and
provided with a first main treatment tank (7) configured to be supplied by
said supply valve with biological liquid to treat;

a second treatment line (3) downstream of said supply valve and
provided with a second main treatment tank (14) configured to be supplied
by said supply valve with biological liquid to treat; said second treatment
line being in parallel with said first treatment line; and

a third main treatment tank (11) disposed at an outlet both from said
first treatment line and from said second treatment line and which is
configured to be successively supplied by said first main treatment tank
and by said second main treatment tank;

said installation is configured such that in each of said first, second
and third main treatment tanks, a determined volume of acid and a
determined volume of base are introduced at least so as to adjust a pH of
said biological liquid; and said installation is also configured to regulate a
rate of drainage flow of said third main treatment tank so as to provide a
continuous rate of flow of treated biological liquid at an outlet from said
installation,

said first treatment line (2) is provided with a first intermediate
treatment tank (9) disposed between said first and third main treatment
tanks (7, 11),

said second treatment line (3) is provided with a second intermediate
treatment tank (16) disposed between said second and third main
treatment tanks (14, 11),

said process comprising:
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a step A of at least partial filling with biological liquid to treat of the
first main treatment tank (7) of a first treatment line (2) of said installation
via a main supply valve (4) of said installation;

a step B of adjusting pH of said biological liquid by introducing a
determined volume of acid and a determined volume of base into said
firstmain treatment tank (7);

a step C of transferring said biological liquid from said first main
treatment tank (7) to said first intermediate treatment tank (9);

a step D of incubating said biological liquid in said first treatment line
(2) for a predetermined time and a step E of adjusting pH of said biological
liquid by introducing a determined volume of acid and a determined
volume of base into said first treatment line (2) to approach a target pH;

a step F of transferring said treated biological liquid into a third main
treatment tank (11) of said installation disposed at an outlet from said first
treatment line (2), and a step G of pre-polishing by introducing a
determined volume of acid and a determined volume of base into said
third main treatment tank (11) to obtain a treated biological liquid at the
target pH;

a step A’ of at least partial filling with biological liquid to treat of a
second main treatment tank (14) of a second treatment line (3) of said
installation via said main supply valve (4), said second treatment line (3)
being in parallel with said first treatment line (2);

a step B’ of adjusting pH of said biological liquid by introducing a
determined volume of acid and a determined volume of base into said
second main treatment tank (14);

a step C’ of transferring said biological liquid from said second main
treatment tank (14) to said second intermediate treatment tank (16);

a step D’ of incubating said biological liquid in said second treatment
line (3) for a predetermined time and a step E’ of adjusting pH of said
biological liquid by introducing a determined volume of acid and a
determined volume of base into said second treatment line (3) to approach
a target pH;

a step F’ of transferring said treated biological liquid into said third

main treatment tank (11) also disposed at an outlet from said second
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treatment line (3), and a step G’ of pre-polishing by introducing a
determined volume of acid and a determined volume of base into said
third main treatment tank (11) to obtain a treated biological liquid at the
target pH;

at the same time as the steps of pre-polishing and/or of transferring
and/or incubating and/or adjusting pH implemented in said second
treatment line (3), a step of draining said third main treatment tank (11) by
regulating a draining rate of flow so as to provide a continuous rate of flow
of treated biological liquid at an outlet from said installation (1),

wherein the duration of the step A is the same as the duration of the
steps B’ to F’, and the duration of the step A’ is the same as the duration

of the steps Bto F.

2. A process according to claim 1, characterized in that said first treatment
line (2) is provided with the first intermediate treatment tank (9) disposed
between said first and third main treatment tanks (7, 11) and said second
treatment line (3) is provided with the second intermediate treatment tank (16)
disposed between said second and third main treatment tanks (14, 11); and the
process comprises a step of transferring said biological liquid from said first
main treatment tank (7) to said first intermediate treatment tank (9) and the
steps of incubating and adjusting pH to approach a target pH in said first
treatment line (2) take place in said first intermediate treatment tank (9); as well
as a step of transferring said biological liquid from said second main treatment
tank (14) to said second intermediate treatment tank (16) and the steps of
incubating and adjusting pH to approach a target pH in said second treatment

line (3) take place in said second intermediate treatment tank (16).



