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"Method for providing a circuit for biological liquid and circuit obtained"

The invention relates to circuits for 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.

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

These treatments are conventionally carried out in dedicated
installations, with stainless steel pipes and other components such as tanks and
filter housings, which necessitate operations before and after the actual
treatment, which are relatively onerous, in particular operations of cleaning after
use.

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.

Such single-use components have the advantage of avoiding
cleaning operations, but, to provide the required degree of security, the
implementation of an installation with such components necessitates operations
of selection, assembly and verification which are relatively complex.

This is especially the case when the number of pipes and other
circuit components (connectors, valves, etc.) is high and/or when the operating
pressure is high.

According to a first aspect, the invention aims to provide a circuit for
biological liquid that is particularly simple, convenient and reliable.

To that end, it provides a method for providing a circuit for biological
liquid comprising a plurality of connectors and a network for routing liquid
between said connectors, characterized in that it comprises:

- the step of obtaining a bag comprising two flexible films attached

together by a seal delimiting a closed contour with, open on the inside and on
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the outside of said contour, said routing network connectors and an inflating
connector;

- the step of obtaining a press comprising two shells adapted to
cooperate with said bag to form, between said films, by clamping said bag
between said shells and by injecting an inflating agent via said inflating
connector, pipes of said routing network; said bag and said press being
selected in order for at least one said pipe to have a contour of which at least
one portion is delimited exclusively by cooperation with said press; and

- the step of forming said pipes by clamping said bag between said
shells and by injecting an inflating agent via said inflating connector.

In the circuit provided by the method according to the invention, the
pipes of the fluid routing network are not pre-formed, or in any event not totally
pre-formed, at the initial state of the bag that is used. On the contrary, at least
one pipe has a contour of which at least one portion is exclusively delimited by
cooperation with the press.

On the bag used, in the initial state, the routing network connectors
open into the same space, within the bag, surrounded by the seal with a closed
contour.

Due to the fact that the inflating connector opens into the same
space, the injection of the inflating agent by that connector enables inflation of
that space, provided that this agent cannot escape by the other connectors.

By virtue of this inflation, the films can press against the faces of the
shells with which they are in contact, including the parts of those faces which
are recessed (the parts which serve for the shaping of the pipes).

The clamping of the bag between the shells enables the contact
zones between the films bordering the pipes formed to be made fluid-tight.

As explained later, the inflation may be carried out before the
clamping of the bag, after the clamping of the bag, or partially before and
partially after the clamping of the bag.

Once the step of clamping the bag between the shells and of
injecting an inflating agent by the inflating connector has been carried out, the

circuit is ready to be placed in service.
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This may for example be performed by removing the plugs obturating
the routing network connectors (if such plugs were used to enable the inflation
of the pipes with the inflating agent) and by connecting those connectors to
different containers for liquid, such as a source container of liquid to treat and a
collecting container for treated liquid. The connections with the containers are
made by simple tubing and/or by sections of more complex circuit comprising
for example a pump.

Of course, in use, the bag remains clamped between the shells.

In the method according to the invention there is no step of providing
conventional tube sets and connectors which must be preassembled.

The circuit obtained by the method according to the invention at the
same time provides the integral character conferred by shaping it from a bag,
the disposable character of a bag and the character of stiffness and strength of
the shells.

Furthermore, the fact of shaping the pipes of the circuit with the
shells which clamp the bag when the circuit is in use, provides, relative to the
solution of shaping the pipes beforehand in a separate manufacturing mold, the
advantage of simplifying the manufacturing of the bag and the advantage of
eliminating the risks from undesirable stresses in the films of the bag when the
circuit is in use, which stresses could have existed due to the differences in
shaping, linked to the manufacturing tolerances, between the manufacturing
mold and the shells of the press for the circuit.

According to preferred features of the method according to the
invention:

- said inflating connector is separate from said routing network
connectors;

- said inflating agent is pneumatic;

- said step of forming said pipes comprises the step of injecting an
inflating agent before the step of clamping said bag between said shells; and/or

- said step of injecting an inflating agent is preceded by a step of
pre-closing said press in which said bag is in immediate proximity to each of the

two shells.
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According to a second aspect, the invention also concerns the circuit
obtained by the method set forth above.

To that end it provides a circuit for biological liquid which is capable
of being obtained by the method as described above, comprising a plurality of
connectors and a network for routing liquid between said connectors,
characterized in that this it comprises:

- a bag comprising two flexible films attached together by a seal
delimiting a closed contour with, open on the inside and on the outside of said
contour, said routing network connectors and an inflating connector; and

- a press comprising two shells clamping said bag in a state in which
are formed, between said films, pipes of said network for routing liquid, inflated
by an inflating agent, at least one said pipe having a contour of which at least
one portion is delimited exclusively by cooperation with said press.

According to preferred features:

- each said shell comprises a shaping channel for each said pipe;

- each said shaping channel is of semi-circular cross-section;

- at least one said shell comprises a shaping channel for each said
pipe, with each said shaping channel being bordered on each side by a groove
in which is accommodated a respective bead of a network of beads serving to
apply said films against each other along said pipes;

- at least one said shell comprises means for welding said films
along said pipes;

- the circuit comprises at least one filter enclosed in said bag;

- at least one said shell comprises at least one actuator of a pinch
valve of a said pipe; and/or

- at least one said shell comprises at least one sensor of a physico-
chemical value.

The disclosure of the invention will now be continued with the
detailed description of embodiments, given below by way of illustrative and non-

limiting example, with reference to the accompanying drawings, in which:
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- Figure 1 is a diagram of a first embodiment of a press and a of bag
enabling a circuit in accordance with the invention to be obtained, the bag
resting on the lower shell of the press;

- Figure 2 is a similar diagram to Figure 1, but in which the shells of
the press clamp the bag, in a state in which the circuit is ready to be placed in
service;

- Figure 3 is a similar view to Figure 1, for a variant of the first
embodiment of the press in which resistors are provided for welding the two
films of the bag;

- Figure 4 is a relatively detailed perspective view of the shells of a
second embodiment of a press enabling a circuit in accordance with the
invention to be implemented;

- Figure 5 is a perspective view of the bag of that circuit, in its state
when the circuit is ready to be placed in service;

- Figure 6 is a diagram of the circuit which the shells and the bag
illustrated in Figures 4 and 5 enable to be obtained;

- Figure 7 is a perspective view of the lower shell of Figure 4,
showing its face intended to be in contact with the bag;

- Figure 8 is a perspective view of a network of beads provided to
be placed in grooves of the face of the lower shell of Figure 4 that is intended to
be in contact with the bag;

- Figure 9 is a perspective view of the upper shell of Figure 4,
showing its face intended to be in contact with the bag;

- Figures 10 and 11 are respectively a perspective view and a plan
view of a variant of the lower shell shown in Figures 4 and 7, in which only the
recesses for implementing the network for routing liquid and for accommodating
the connectors of the bag are represented (to simplify, the other details such as
the apertures for the valves and the sensors or such as the positioning bosses
and cavities are not illustrated);

- Figure 12 is an elevation view from the side which can be seen on
the left in Figure 11;

- Figure 13 is the section view on XIII-XIII of Figure 11;
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- Figures 14 to 16 are similar views to Figures 10 to 12, but for the
upper shell;

- Figures 17 and 18 are section views on XVII-XVII and XVIII-XVIII
of Figure 15; and

- Figure 19 is an enlargement of the detail identified by XIX in Figure
18.

The press 10 and the bag 11 illustrated in Figures 1 and 2 make it
possible to obtain a circuit for processing a biological liquid comprising a
plurality of connectors for liquid (which connectors are not illustrated but are
similar to the connectors 40A to 40E of the bag 111 of Figure 5) and a network
for routing liquid between those connectors. Some of the pipes 12 of that
network can be seen in Figure 2.

The press 10 comprises two shells 13 and 14.

The shells 13 and 14 are each formed from a sold block of stiff
material. Here, the shells 13 and 14 are of stainless steel and are each of
generally parallelepiped shape.

Shell 13 has a reference surface 15, which is planar here, and a
plurality of channels 16 recessed into surface 15.

In the same way, shell 14 has a reference surface 17 which is planar
here and channels 18 recessed relative to surface 17, with surfaces 15 and 17
being of similar dimensions and the arrangement of the channels 18 being the
mirror image of the arrangement of the channels 16.

Channels 16 and 18 are of semi-circular cross-section.

The surfaces 15 and 17 may thus be applied against each other with
the channels 16 and 18 in register with each other to delimit a network of
cavities which are each generally tubular.

In addition to the shells 13 and 14, the press 10 comprises, here
implanted on shell 14, actuators 20 of pinch valves and sensors 21 of a
physico-chemical value, for example pressure or temperature.

The actuators 20 each comprise a body 22 attached to shell 14 and a
moveable finger able to adopt a working position and a retracted position. In the

working position, the moveable finger projects from one of the channels 18.
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Each sensor 21 comprises a body 23 attached to shell 14 in register
with a channel 18, with the distal end of the body 23 opening into that channel
18.

Bag 11 comprises two flexible films 25 and 26 attached to each other
by a seal 27 delimiting a closed contour.

Here, each of the fiims 25 and 26 is a PureFlex™ film from the
applicant. This is a co-extruded film comprising four layers, respectively, from
the inside to the outside, a layer of ultra low density polyethylene (ULDPE)
forming the material for contact with the liquid, a copolymer of ethylene and
vinyl alcohol (EVOH) forming a barrier to gases, a copolymer layer of ethylene
and vinyl acetate (EVA) and a layer of ultra low density polyethylene (ULDPE)
forming the outer layers.

The seal 27 is a weld bead formed at the periphery of the films 25
and 26.

In addition to films 25 and 26 and connectors for liquid, bag 11
comprises a connector for a pneumatic agent (not illustrated, but similar to
connector 41 of bag 111 in Figure 5).

The dimensions of bag 11 correspond to those of the reference
surfaces 15 and 17 of the shells 13 and 14.

Bag 11 is intended to be clamped by shells 13 and 14 with one of the
faces of bag 11 in contact with the face 30 of shell 13 (this face having surface
15 and channels 16), and with the other face of bag 11 being in contact with
face 31 of shell 14 (this face having surface 17 and channels 18).

Figure 1 shows bag 11 in place between shells 13 and 14, here with
bag 11 resting on face 30 and shell 14 away from bag 11.

Shell 14 is then brought towards shell 13, until surface 17 is in
contact or practically in contact with bag 11, but without shells 13 and 14 being
pressed against each other (pre-closing position).

Bag 11 is then inflated: the connectors for liquid are obturated and a
pneumatic agent is injected by the connector provided for that purpose.

The effect of inflating bag 11 is that films 25 and 26 respectively

conforms to face 30 of shell 13 and face 31 of shell 14.
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The press 10 is then closed, that is to say that shells 13 and 14 are
strongly pressed against each other while sandwiching the bag 11 (closed
position in which bag 11 is clamped between shells 13 and 14).

Films 25 and 26 are then pressed against faces 30 and 31, including
at channels 16 and 18 where they form the pipes 12, as shown in Figure 2.

The press 10 and the bag 11 then form a circuit for treating a
biological liquid which is ready to be placed in service.

Each actuator 20 enables a pipe 12 to be pinched between its
moveable finger and shell 13, to allow or prevent the passage of the liquid at
that location.

The sensors 21 have their distal end (the sensitive end) in contact
with a pipe 12. Each sensor 21 makes it possible to know a physico-chemical
characteristic of the liquid flowing in pipe 12 with which its distal end is in
contact, for example its temperature or its pressure without having to actually
touch the fluid. Such sensors are well known and include for example pressure
sensors that measure pressure via the outer surface of the bag.

When the biological liquid to process in the circuit formed by press 10
and bag 11 has to be protected from contaminations, bag 11 is provided with
obturating plugs in place on each of the connectors for liquid and on the
connector for a pneumatic agent and it is sterilized, for example by gamma
irradiation. The pneumatic agent injected inside bag 11 is purified. For instance,
the pneumatic agent is compressed air purified through an hydrophobic filter
such as an AERVENT® available from the company Millipore connected to the
inflation connector.

Figure 3 shows a variant 10' of press 10, in which shell 13 is replaced
by a shell 13' identical to shell 13 apart from it comprising a heating device 35
such as an electrical resistor, to weld the films 25 and 26 on respective opposite
sides of the pipes 12 in order to make the delimitation of the pipes 12
permanent. Of course, the welding is carried out in closed position of the press.

With the aid of Figures 4 to 9 a description will now be given of a
second embodiment of a press and of a bag to obtain a circuit in accordance

with the invention.
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For similar parts the same numerical references have been kept as
on Figures 1 and 2, to which 100 has been added.

Whereas in press 10 or 10' (Figures 1 to 3), the actuators 20 and the
sensors 21 are implanted on the same shell, in press 110 of the embodiment of
Figures 4 to 9, the actuators 120A to 120G are implanted on one of the shells
(here shell 114) and the sensors 121A to 121D on the other shell (here shell
113).

As can be seen more particularly in Figure 5, bag 111 comprises five
connectors 40A to 40E for liquid and one connector 41 for a pneumatic agent.

In the initial state of bag 111, none of the pipes 112A to 112F has
been formed. The connectors 40A to 40E then each appear as connector 41,
which is the only one not to be associated with a liquid routing network pipe at
the time of the shaping of bag 111 by the press 110.

Films 125 and 126 which form bag 111 are each rectangular and of
the same dimensions. They are attached to each other by a peripheral seal 127,
here a weld in the form of a weld bead extending parallel to the edge of the
films, except in the corners where the internal limit of the weld is oblique. In
each corner, an opening 42 is formed, here with a right-angle triangle contour,
which is surrounded by the weld 127.

It will be noted that the connectors for liquid 40A to 40E and the
connector 41 for a pneumatic agent all open on the inside and on the outside of
the closed contour delimited by the weld 127.

Within the contour delimited by weld 127, bag 111 encloses two
filters 43 and 44 disposed between the fiims 125 and 126 at predetermined
locations, each of the filters 43 and 44 being attached to those films, here by
welding.

In the initial state of bag 111, filters 43 and 44 comprise, at each of
the locations where they are to be connected to a pipe for liquid, a end piece for
interfacing with that pipe.

To accommodate filters 43 and 44, each of the shells 113 and 114
has a corresponding cavity, respectively 43A, 44A in shell 113 and 43B, 44B in
shell 114.
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Channels 116A to 116F of shell 113 and channels 118A to 118F of
shell 114 are provided to shape pipes 112A to 112F respectively on bag 111.

Each of the channels 116A to 116F and 118A to 118F is capable of
accommodating at its corresponding end or ends one of the connectors 40A to
40E or one of the end pieces of the filters 43 and 44.

In order to accommodate connector 41, shells 113 and 114
respectively comprise a cavity 41A and a cavity 41B.

Each of the channels 116A to 116F as well as each of the cavities
43A and 44A is bordered on each side by a groove 50A to 50E serving to
accommodate a respective one of the beads 52A to 52E of the network of
beads 51 shown in Figure 8.

Each of the beads 52A to 52E of network 51 is slightly thicker than
the depth of grooves 50A to 50E such that the beads of network 51 each project
from the reference surface 115.

Thus, along each of the channels 116A to 116F, 118A to 118F and
along the cavities 43A, 44A, 43B and 44B, the films 125 and 126 are pinched
between a bead of network 51 and surface 117 of shell 114, when shells 113
and 114 clamp bag 111.

This enables the pipes 112A to 112F to be delimited particularly
precisely and to ensure fluid-tightness between films 125 and 126 along those
pipes.

As a variant, beads 52A to 52E not only have a pinching function, but
also play the role of a heating device (here, electrical resistors) enabling the
films 125 and 126 to be welded, in order to make the delimitation of pipes 112A
to 112F permanent.

To ensure that shells 113 and 114 are properly positioned relative to
each other in the closed state of press 110, shell 113 is provided in each corner
with a boss 55, here an outline of right-angled triangle form similar to that of the
openings 42 of bag the 111, whereas shell 114 is provided, at the
corresponding locations, with cavities 56 of complementary form to that of

bosses 55.
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To properly position bag 111, the operator takes care to engage the
filters 43 and 44 in the cavities 43A and 44A as well as to engage each of the
four bosses 55 in the corresponding opening 42 of bag 111.

The shaping of bag 111 by press 110 is carried out as for the
shaping of bag 11 by press 10.

Once bag 111 has been clamped between shells 113 and 114, the
circuit formed by press 110 and bag 111 is ready to be placed in service.

It will be noted that in Figure 7 the apertures 57A to 57D can be seen
by which the distal end of sensors 121A to 121D can come into contact
respectively with pipe 112A (sensors 121A and 121B), pipe 112D (sensor
121C) and pipe 112E (sensor 121D).

Similarly, in Figure 9 the apertures 58A to 58G can be seen by which
the finger of the actuators 120A to 120G can come to respectively pinch pipe
112A (actuators 120A and 120B), pipe 112B (actuator 120C), pipe 112D
(actuator 120D), pipe 112E (actuators 120E and 120G), and pipe 112F
(actuator 120F).

Figure 6 diagrammatically shows the circuit 59 provided by press 110
and bag 111. On this circuit valves 60A to 60G are respectively formed by the
actuator 120A to 120G, by the pipe portion which the finger of that actuator can
pinch, and by the portion of shell 113 against which the pipe bears when it is
pinched by the finger.

In the illustrated example, the inflation of bag 111 by injection of a
pneumatic agent through connector 41 has been made possible by the fact that
each of the connectors 40A to 40E was obturated by a plug.

To place circuit 59 in service, these plugs are removed and
connectors 40A to 40E are connected to the rest of the installation for treating
biological liquid of which circuit 59 is intended to form part.

In circuit 59, filter 43 is here a tangential flow filter (TFF) and filter 44
is a final filter.

Connector 40A is provided to be connected to the delivery side of a
feed pump, connector 40B to the delivery side of a transfer pump, connector

40C to a connector of a feed bag of which another connector is connected to
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the inlet side of the feed pump, connector 40D to the drain, and connector 40E
to a bag for collecting treated liquid.

Connector 40B serves to inject the liquid to treat into a loop formed
by pipe 112E, by the feed bag connected to connector 40C, by the feed pump
of which the inlet side is connected to another connector of the feed bag and of
which the delivery side is connected to connector 40A, by pipe 112A and by
filter 43.

On injection of the liquid to treat by connector 40B, all the valves are
open, except for valves 60E and 60A.

Once the product to treat has been transferred into the feed bag,
valves 60F and 60C are closed, whereas the other valves are open and the
feed pump is put into operation, such that the liquid to treat flows in the
aforementioned loop.

On passage into filter 43, the product to treat is purified with the
retentate passing into pipe 112E and the filtrate passing into pipe 112D then
being evacuated to the drain.

When the liquid has sufficiently circulated in the loop and has
attained the required characteristics of purity and concentration, its evacuation
is performed to the collecting bag connected to connector 40E, by passing valve
60B to the closed position and valve 60C to the open position, the treated liquid
thus attaining connector 40E by passing via filter 44 where the liquid undergoes
a final filtration.

It will be noted that the circuit 59 is capable of implementing, in
addition to the operations described above, various other operations by virtue of
the routing network formed by pipes 112A to 112F and by virtue of valves 60 to
60G which enable that network to adopt various configurations.

Sensors 121A to 121B are all pressure sensors here. They enable
the proper operation of the installation to be verified, and in particular to detect
any occurrence of excess pressure (sensor 121A) and to ensure proper
operation of filter 43 (sensors 121B to 121D).

Figures 10 to 19 illustrate a variant of shells 113 and 114 in which
grooves 50A to 50E for the network 51 of beads 52A to 52E is provided on shell
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114 rather than on shell 113; whereas the path of channels 116A to 116F (shell
113) and 118A to 118F (shell 114) is arranged slightly differently, in particular in
order to minimize the length of pipes 112A and 112E.

In the drawings, shell 13, 13" or 113" is below shell 14 or 114.
Consequently, in the present description, the shells are sometimes respectively
called lower shell and upper shell. However, there is nothing mandatory about
this positioning and on the contrary shells 13, 13', 113 and 14, 114 may be
disposed differently, for example with shell 14, 114 below shell 13, 13', 113 or
else with the two shells disposed vertically rather than horizontally.

In the examples described above, the bag is inflated before being
clamped between the shells. In a variant not illustrated, the bag is first clamped
between the shells before being inflated. Of course, in this variant, the fiims
such as 25, 125 and 26, 126 enlarge to conform to the recessed surfaces of the
shells. In still another variant not illustrated, the bag is partially inflated before
being clamped between the shells and finally inflated after being clamped
between the shells.

In variants that are not represented:

- the circuit further includes a reservoir able to contain a
predetermined volume of liquid, for instance a reservoir included in a loop
having a filter with the filtrate evacuated from the loop and the retentate
remaining in the loop so as to concentrate the fluid or a buffer reservoir for
enabling a physico-chemical value of the liquid such as the Ph to stabilize;

- instead of being unitary, the shells are formed by a set of
modular members associated together to delimit the different portions of the
circuit, with the modular members preferably provided with marks or tags for
ensuring that they are correctly arranged relative to one another, the marks or
tags being for example written reference numbers or codes and/or wireless
means such as RFID tags;

- the shells are of a material other than stainless steel, for example
of aluminum, plastic, ceramic or wood;

- the shaping channels for the pipes comprised by the shells are

arranged differently, with, for example channels formed in only one of the shells
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whereas in the other shell the surface for contact with the bag is entirely planar;
and/or the channels are of a cross-section other than semi-circular, for example
an oval or U-shaped cross-section;

- the complementary devices mounted on the shells are arranged
differently, are different from actuators for pinch valves or from sensors of a
physico-chemical value such as pressure, Ph or temperature, or are even
eliminated;

- the films of the bag such as 11 or 111 are of a material other
than PureFlex™ film, for example in another film of several layers compatible
with biological liquids such as HyQ® CX5-14 film from the company Hyclone
industries or Platinum UltraPack film from the company Lonza;

- the operation of injecting an inflating agent at higher pressure
than atmospheric pressure is replaced by the suction of the faces of the bag
such as 11 or 111 by the faces in contact of the shell, the injection of the
inflating agent then corresponding to the mere entry of air into the bag which
consequently occurs; and/or the injection of the inflating agent is carried out at
the same time by suction at the shells and by injection of an inflating agent at
higher pressure than atmospheric pressure (of course, suction by the shells is
carried out by virtue of the presence thereon of channels opening on the face
provided to be in contact with the bag, those channels being linked to a vacuum
source);

- the inflating agent injected by the connector such as 41 is
different from a pneumatic agent, for example water or another liquid inflating
agent; and/or there is more than one inflating connector or that connector is
eliminated with the inflating agent being injected by one of the routing network
connectors;

- the pipes of the bag such as 11 or 111, rather than being totally
inexistent at the initial state of the bag, are partially preformed; and/or

- the circuit formed is different from the circuit 59 with, for example,
a number of pipes, of connectors and of filters different, for example a single

filter, or even no filter, for example to perform a chromatography operation.



WO 2010/084432 PCT/IB2010/050102
15

Numerous other variants are possible according to circumstances,
and in this connection it is to be noted that the invention is not limited to the

examples described and shown.



10

15

20

25

30

WO 2010/084432 PCT/1IB2010/050102

16

CLAIMS

1. A method for providing a circuit for biological liquid comprising a
plurality of connectors and a network for routing liquid between said connectors,
characterized in that it comprises:

- the step of obtaining a bag (11 ; 111) comprising two flexible films
(25, 26 ; 125,126) attached together by a seal (27 ; 127) delimiting a closed
contour with, open on the inside and on the outside of said contour, said routing
network connectors (40A-40E) and an inflating connector (41);

- the step of obtaining a press (10; 10’ ; 110) comprising two shells
(13, 14 ; 13, 14 ; 113, 114) adapted to cooperate with said bag (11 ; 111) to
form, between said films (25, 26 ; 125, 126), by clamping said bag (11 ; 111)
between said shells (13, 14 ; 13, 14 ; 113, 114) and by injecting an inflating
agent via said inflating connector (41), pipes (12 ; 112A-112F) of said routing
network; said bag (11 ; 111) and said press (10 ; 10’ ; 110) being selected in
order for at least one said pipe (12 ; 112A-112F) to have a contour of which at
least one portion is delimited exclusively by cooperation with said press (10 ;
10" ; 110); and

- the step of forming said pipes (12 ; 112A-112F) by clamping said
bag (11 ; 111) between said shells (13, 14 ; 13, 14 ; 113, 114) and by injecting
an inflating agent via said inflating connector (41).

2. A method according to claim 1, characterized in that said inflating
connector (41) is separate from said routing network connectors (40A-40E).

3. A method according to any one of claims 1 or 2, characterized in
that said inflating agent is pneumatic.

4. A method according to any one of claims 1 to 3, characterized in
that said step of forming said pipes (12 ; 112A-112F) comprises the step of
injecting an inflating agent before the step of clamping said bag (11; 111)
between said shells (13,14 ; 13’,14 ; 113, 14).

5. A method according to claim 4, characterized in that said step of

injecting an inflating agent is preceded by a step of pre-closing said press (10 ;
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10’ ; 110) in which said bag is in immediate proximity to each of the two shells
(13,14 ;13,14 ; 113,114).

6. A circuit for biological liquid which is capable of being obtained by
the method according to any one of claims 1 to 5, comprising a plurality of
connectors and a network for routing liquid between said connectors,
characterized in that it comprises:

- a bag (11 ; 111) comprising two flexible films (25, 26 ; 125, 126)
attached together by a seal (27 ; 127) delimiting a closed contour with, open on
the inside and on the outside of said contour, said routing network connectors
(40A-40E) and an inflating connector (41); and

-apress (10 ;10" ; 110) comprising two shells (13, 14 ; 13, 14 ; 113,
114) clamping said bag (11 ; 111) in a state in which are formed, between said
films (25, 26 ; 125, 126), pipes (12; 112A-112F) of said network for routing
liquid, inflated by an inflating agent, at least one said pipe (12 ; 112A-112F)
having a contour of which at least one portion is delimited exclusively by
cooperation with said press (10 ; 10’ ; 110).

7. A circuit according to claim 6, characterized in that each said
shell (13, 14 ; 13’, 14 ; 113, 114) comprises a shaping channel (16, 18 ; 116A-
116F, 118A-118F) for each said pipe (12 ; 112A-112F).

8. A circuit according to claim 7, characterized in that each said
shaping channel (116, 118 ; 116A-116F, 118A-118F) is of semi-circular cross-
section.

9. A circuit according to any one of claims 6 to 8, characterized in
that at least one said shell (113 ; 114) comprises a shaping channel (116A-
116F ; 118A-118F) for each said pipe (112A-112F), with each said shaping
channel (116A-116F ; 118A-118F) being bordered on each side by a groove
(50A-50E) in which is accommodated a respective bead (52A-52E) of a network
(51) of beads serving to apply said films (125, 126) against each other along
said pipes (112A-112F).

10. A circuit according to any one of claims 6 to 9, characterized in
that at least one said shell (13 ; 113 ; 114) comprises means (35; 51) for
welding said films (25, 26 ; 125, 126) along said pipes (12 ; 112A-112F).
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11. A circuit according to any one of claims 6 to 10, characterized in
that it comprises at least one filter (43, 44) enclosed in said bag (111).

12. A circuit according to any one of claims 6 to 11, characterized in
that at least one said shell (14 ; 114) comprises at least one actuator (20 ;
120A-120G) of a pinch valve of a said pipe (12 ; 112A-112F).

13. A circuit according to any one of claims 6 to 12, characterized in
that at least one said shell (14 ; 113) comprises at least one sensor (21 ; 121A-

121D) of a physico-chemical value.
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