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Description

Technical field

[0001] The present disclosure relates to the field of re-
nal replacement therapy for extracorporeal blood treat-
ment, and in particular to a connector arrangement, a
system for extracorporeal blood treatment and a method
for priming. The disclosure also relates to a computer
program and a computer program product.

Background

[0002] Renal replacement therapy is used for patients
that have poorly functioning kidneys, and need to treat
their blood outside their bodies. An extracorporeal blood
treatment can be used to extract undesirable substances
or molecules from the patient’s blood, and, if necessary,
to add desirable substances or molecules to the blood.
The extracorporeal blood treatment is accomplished by
passing blood through a blood treatment unit, e.g. a di-
alyzer or a hemofilter. A membrane separates the blood
treatment unit into a blood chamber and a fluid chamber.
Blood withdrawn from the patient is introduced into the
blood chamber. The membrane is semipermeable to se-
lectively allow matter in the blood to flow across the mem-
brane from the blood chamber into the fluid chamber.
The membrane also selectively allows matter in the fluid
chamber to flow across the membrane into the blood
chamber, depending on the type of treatment.
[0003] The membrane may be divided into a plurality
of multiple hollow fibers in a hollow fiber structure to max-
imize the boundary area between the blood chamber and
the fluid chamber. In the treatment unit, the blood may
flow along the inside of the fibers and fluid along the out-
side of the fibers, or vice versa. The flows are normally
counter current to increase the efficiency of the treat-
ment. Conceptually the semipermeable membrane can
be viewed as a perforated sheet.
[0004] Before the treatment unit can be used in a treat-
ment, it has to be primed in order to remove any air inside
the treatment unit. After the priming has been completed
it is desired to maintain the fluid path and the blood path
unbroken, and for example the connectors to the blood
treatment unit shall not have to be moved to start a treat-
ment. A commonly used procedure is to first prime the
blood chamber from the bottom of the blood chamber to
the top of the blood chamber with priming fluid that is
introduced via a lower connection to the blood chamber.
Any air in the blood chamber will then escape via an
upper connection of the blood chamber. Thereafter the
treatment unit is turned about 180 degrees such that the
fluid chamber also can be primed from the bottom of the
fluid chamber to the top of the fluid chamber with priming
fluid via a connection to a now lower connection of the
fluid chamber. Any trapped air will then escape from a
now upper connection of the fluid chamber. This because
the priming fluid is heavier than air and will fill the treat-

ment unit via the lower connection from the bottom of the
treatment unit and the air in the treatment unit will be
pressed out of the treatment unit via the upper connec-
tion. This commonly used procedure is illustrated e.g. in
US8875748B2 and EP0747074B1. By turning the treat-
ment unit, the fluid chamber can be primed from its bot-
tom to its top without having to change the position of the
connectors to the treatment unit, and without passing
priming fluid from a waste line to the fluid chamber. How-
ever, the commonly used procedure to turn the treatment
unit during priming requires an operator to manually turn
the treatment unit, either by means of a rotatable holder
holding the treatment unit, or by removing the treatment
unit from the holder, turn the treatment unit upside down,
and put it back into the holder.

Summary

[0005] The priming procedure of the treatment unit has
to be taught to the operator, and it is advantageous that
the procedure is easy. Further, the rotatable arm is ex-
posed to wear and often becomes broken and has to be
repaired. Thus, there is a need for an improved solution
of priming the treatment unit.
[0006] It is an objective of the disclosure to alleviate at
least some of the drawbacks with the prior art. It is a
further objective to decrease the manual operation and
to increase the degree of automatization of the priming
procedure of the blood treatment unit. It is a further ob-
jective to reduce the time for setting up a blood treatment
system and make it ready for treatment. It is a still further
objective to reduce the overall costs for the blood treat-
ment system.
[0007] These objectives and others are at least partly
achieved by the arrangement, system and the method
according to the independent claims, and by the embod-
iments according to the dependent claims.
[0008] According to a first aspect, the disclosure re-
lates to a connector arrangement for connecting to a fluid
chamber of a blood treatment unit for extracorporeal
blood treatments. The connector arrangement includes
a connector device with a connector body comprising a
port opening and an interior wall defining a port space
designed to receive a first fluid port of the fluid chamber.
The connector device also incorporates a fluid path ex-
tending from the port space to a first end opening of the
connector device and an air path extending from the port
space to a second end opening of the connector device,
wherein the fluid path and the air path are separate paths.
[0009] With the connector arrangement, the treatment
unit does not have to be turned during priming of the
same. The whole treatment unit can be primed while the
treatment unit is in a fixed, same position. During priming,
priming fluid is conducted via the fluid path into the fluid
chamber, and at the same time, air trapped in the fluid
chamber will find its way out from the fluid chamber via
the air path in the connector device. The fluid path and
the air path extend inside the connector body of the con-
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nector device.
[0010] According to some embodiments, the connec-
tor arrangement includes a guiding arrangement incor-
porating a fluid lumen and an air lumen, wherein the fluid
lumen is connected to the fluid path at the first end open-
ing, and the air lumen is connected to the air path at the
second end opening. By means of the guiding arrange-
ment, the connector device may be connected to a fluid
line and a drain line of a renal replacement therapy ma-
chine.
[0011] According to some embodiments, the connec-
tor body defines a first body part connected to the guiding
arrangement and a second body part incorporating the
port opening and the port space.
[0012] According to some embodiments, the first body
part and the second body part are arranged with an in-
termediate angle α of 70°-160°. Thereby the connector
device may be easily held with one hand by an operator.
[0013] According to some embodiments, the connec-
tor arrangement includes a locking arrangement ar-
ranged to releasably lock the connector device to the first
fluid port of the fluid chamber. Thereby the connector
arrangement may be securely maintained in place to the
first fluid port of the fluid chamber.
[0014] According to a second aspect, the disclosure
relates to a system for extracorporeal blood treatment.
The system includes a blood treatment unit having a
blood chamber, a fluid chamber and a semipermeable
membrane that separates the chambers from each other.
The blood chamber is provided with a first blood port and
a second blood port, and the fluid chamber is provided
with a first fluid port and a second fluid port. The system
further includes a fluid circuit including the fluid chamber,
and a connector arrangement as described herein.
[0015] As the system includes the connector arrange-
ment where the fluid chamber may be primed by passing
priming fluid into the fluid chamber and air out of the fluid
chamber via the same fluid port, the treatment unit does
not have to be turned during priming of the same. The
whole treatment unit can be primed while the treatment
unit is in a fixed, same position.
[0016] The operation of the system may thus be sim-
plified as there is no need for the operator to turn the
treatment unit. Further, the automatization degree of the
system can be increased, as all steps of a start-up se-
quence including the priming can be automatically per-
formed without operator interaction. The time for starting
up the system can thus be reduced.
[0017] As there is no need to turn the treatment unit,
there is no need for a rotatable arm. The overall cost of
the system may thus be reduced, as a rotatable arm is
an expensive part of a machine of the system that now
can be obviated.
[0018] According to some embodiments, the first fluid
port is located above the second fluid port when the blood
treatment unit is arranged in an operating position to a
cabinet wall of a blood treatment machine of the system,
and wherein the connector device is connected to the

first fluid port. Thereby air trapped in the fluid chamber
will be allowed to escape from the fluid chamber via the
air path of the connector device.
[0019] According to some embodiments, the fluid cir-
cuit includes a drain line connected to the second fluid
port for passing of waste fluid from the fluid chamber,
wherein the air lumen is connected to the drain line for
passing of air from the connector arrangement to the
drain line. Thereby air from the fluid chamber can be con-
ducted out of the system via the drain line.
[0020] According to some embodiments, the fluid cir-
cuit includes a fluid line connected to a fluid lumen,
wherein the fluid lumen is connected to the fluid path at
the first end opening. Thereby fluid such as priming fluid
may be conducted to the fluid chamber from the fluid line.
The fluid line may be an internal line of a renal replace-
ment therapy machine of the system.
[0021] According to some embodiments, the system
includes a fluid pump for pumping fluid in the fluid circuit,
and a control unit configured to control the fluid pump to
pump fluid into the fluid chamber whereby the fluid cham-
ber is filled with fluid and air trapped in the fluid chamber
is evacuated via the air path and the air lumen to the
drain line.
[0022] According to some embodiments, the control
unit is configured to monitor a filling criterion for the fluid
chamber, and to stop the filling when the criterion has
been fulfilled.
[0023] According to some embodiments, the filling cri-
terion includes: a predetermined time limit for the time
period for filling the fluid chamber, and/or a predeter-
mined pressure limit on the pressure in any of the drain
line or the connecting line and/or a predetermined fluid
level limit in a fluid accumulator arranged to the drain line
and/or a presence of air and/or presence of liquid in any
of the drain line or the connecting line.
[0024] According to a third aspect, the disclosure re-
lates to a method for priming a fluid chamber of a blood
treatment unit of a system according to any of the em-
bodiments as described herein, wherein the connector
device is attached to the first fluid port. The method in-
cludes:

- preventing fluid from escaping the fluid chamber via
the second fluid port;

- filling the fluid chamber with fluid passed via the fluid
line, the fluid lumen and the fluid path, meanwhile
air trapped in the fluid chamber escapes via the air
path and the air lumen.

[0025] The fluid may be a liquid such as water or a
water solution such as priming fluid or dialysis fluid.
[0026] According to some embodiments, the blood
treatment unit is arranged in an operating position on a
machine of the system such that the first fluid port is lo-
cated above the second fluid port before the filling starts,
whereby the filling includes filling the fluid chamber from
the bottom of the fluid chamber and up. The fluid is thus
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passed via the first fluid port into the fluid chamber, but
because of gravity the fluid is forced downwards in the
fluid chamber and thereby fills the fluid chamber from the
bottom and up. As no fluid is allowed to escape through
the lowermost second fluid port, the fluid keeps filling the
fluid chamber.
[0027] According to some embodiments, the method
includes stopping the filling when a filling criterion has
been fulfilled.
[0028] According to some embodiments, the system
includes a blood line connected to the blood chamber
and the priming of the fluid chamber is part of a priming
procedure of the blood treatment unit including priming
of the blood chamber.
[0029] According to some embodiments, the filling of
the fluid chamber and priming of the blood chamber is
performed when the blood treatment unit is kept in sub-
stantially the same orientation.
[0030] According to some embodiments, the method
includes passing the escaped air to a drain line of the
fluid circuit.
[0031] According to some embodiments, the method
includes preventing the fluid from escaping the fluid
chamber by closing a valve unit arranged to a drain line
arranged to the second fluid port.
[0032] According to a fourth aspect, the disclosure re-
lates to a computer program configured to operate on a
system for extracorporeal blood treatment, wherein the
computer program includes computer instructions, which
computer program, when downloaded and executed by
a processor of the control unit, causes the control unit to
perform any of the method steps as disclosed herein.
[0033] According to a fifth aspect, the disclosure re-
lates to a computer readable medium including computer
instructions that, when executed by the processor of a
control unit of a system for extracorporeal blood treat-
ment, cause the control unit to perform the method ac-
cording to any of the method steps as disclosed herein.

Brief description of the drawings

[0034]

Fig. 1 illustrates a system for renal replacement ther-
apy according to some embodiments.
Fig. 2 illustrates a connector arrangement according
to some embodiments.
Fig. 3 illustrates the connector arrangement in Fig.
2 in an angled front view.
Fig. 4 is illustrating an example of a fluid port.
Fig. 5 is illustrating a cross-section of the connector
arrangement in Fig. 2.
Fig. 6 is illustrating a flowchart of a method according
to some embodiments.

Detailed description

[0035] In Fig. 1 a system 1 for renal replacement ther-

apy is illustrated. The system 1 includes a renal replace-
ment therapy machine 50, a dialysis fluid circuit 2 and an
extracorporeal blood circuit 3 including a blood line and
a blood treatment unit 4. The blood treatment unit 4 may
be a filter unit or a dialyzer. The blood treatment unit 4
includes a semipermeable membrane 5 that separates
a fluid chamber 6 and a blood chamber 7 of the blood
treatment unit 4. The semipermeable membrane 5 may
be divided into a multiple of hollow fibers in a hollow fiber
structure. Conceptually the semipermeable membrane
5 may however be viewed as a sheet perforated by holes
or pores.
[0036] The blood line includes an arterial line 20 and
a venous line 24. The blood line is connected to the blood
chamber 7 of the blood treatment unit 4. Thus, the arterial
line 20 is connected to a first blood port 9A of the blood
chamber 7 of the blood treatment unit 4 and the venous
line 24 is connected to a second blood port 9B of the
blood chamber 7 of the blood treatment unit 4. The arterial
line 20 is fitted with a peristaltic pump 21 arranged to
supply a blood flow QB in the arterial line 20. The arterial
line 20 is further fitted with an arterial valve unit 22 for
closing or opening the arterial line 20 to a blood access
point 23 of the arterial line 20. The blood access point 23
may be connected via a needle to a patient for withdrawal
of blood. The blood access point 23 may instead be con-
nected to a blood bag (not shown) for withdrawal of blood
from the blood bag. The venous line 24 is fitted with a
drip chamber 25. The venous line 24 is further fitted with
a venous valve unit 26 for closing or opening the venous
line 24 to a blood access point 27 of the venous line 24.
[0037] The fluid circuit 2 includes a fluid line 16 and a
drain line 18. The fluid line 16 is connected to a fluid unit
28 and to a first wall connector 14A or port arranged to
a cabinet wall 13 of the renal replacement therapy ma-
chine 50, for transfer of fluid from the fluid unit 28 to the
first wall connector 14A. A connector arrangement 10 is
detachably connected to the first wall connector 14A or
port with a corresponding connector, and to a first fluid
port 8A of the fluid chamber 6 of the blood treatment unit
4, for further transfer of the fluid from the first wall con-
nector 14A to the fluid chamber 6 via the first fluid port
8A. The connector arrangement 10 thus connects the
fluid line 16 to the fluid chamber 6 of the blood treatment
unit 4 when connected to the first fluid port 8A. The fluid
circuit 2 further includes a drain line 18 arranged to be
connected to a second wall connector 14B or port ar-
ranged to the cabinet wall 13, for transfer of used fluid
from the second wall connector 14B to the fluid unit 28,
e.g. to a drain. The fluid circuit 2 further includes another
connector arrangement 49 detachably connected to a
second fluid port 8B of the fluid chamber 6 of the blood
treatment unit 4, and the second wall connector 14B with
a corresponding connector, for transfer of used fluid from
the fluid chamber 6 to the second wall connector 14B.
The first fluid port 8A is here an inlet port to the fluid
chamber 6, and the second fluid port 8B is an outlet port
from the fluid chamber 6. The first wall connector 14A
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may include two separate passages or connectors for
separate transfer of fluid and air.
[0038] The fluid line 16 is further fitted with a fluid pump
15 arranged to supply a fluid flow QF in the fluid line 16
and the connector arrangement 10. During treatment,
the fluid flows via the connector arrangement 10 into the
fluid chamber 6 of the blood treatment unit 4 where the
blood treatment takes place. Used fluid is passed out of
the fluid chamber 6 through the second fluid port 8B, the
another connector arrangement 49, the second wall con-
nector 14B and the drain line 18 to the fluid unit 28. The
used fluid may be passed e.g. to a drain (not shown).
The fluid line 16 is further fitted with a fluid valve unit 17
for restricting the fluid flow in the fluid line 16. The drain
line 18 is fitted with a drain valve unit 19 for restricting
the used fluid flow in the drain line 18. The drain line 18
may further be fitted with a drain pump (not shown) ar-
ranged to supply a drain flow Qw in the drain line 18.
[0039] The connector arrangement 10 includes a con-
nector device 11 arranged to be connected to the first
fluid port 8A. The connector arrangement 10 further in-
cludes a guiding arrangement 12 arranged to be con-
nected to the first wall connector 14A via a corresponding
connector. The guiding arrangement 12 and the connec-
tor device 11 are fluidly interconnected. According to
some embodiments, the system 1 further includes a con-
necting line 32 arranged to fluidly connect the guiding
arrangement 12 to the drain line 18. The connecting line
32 is connected to the first wall connector 14A on the
inside of the machine 50 at one end, and to the drain line
18 at the other end. The connecting line 32 is fitted with
a connecting valve unit 33 for restricting a flow Qc in the
connecting line 32. The drain line 18 is fitted with a de-
tection device 34 for sensing a pressure Pw in the drain
line 18, or for sensing the presence of fluid, e.g. air or
priming fluid.
[0040] The renal replacement therapy system 1 is fur-
ther arranged with a control unit 29 for controlling the
operations of the system 1, e.g. the fluid flow QF induced
by the fluid pump 15, the blood flow QB induced by the
blood pump 21; and restriction of the fluid valve unit 17,
the used fluid valve unit 19, the arterial valve unit 22, the
venous valve unit 26, the connecting valve unit 33, and
for monitoring the detection device 34. The control unit
29 includes a processor 30 and a memory 31. The mem-
ory 31 includes a computer program configured to oper-
ate on the system 1. The computer program includes
computer instructions, that when downloaded and exe-
cuted by the processor 30, causes the control unit 29 to
perform any of the steps of the method as will be de-
scribed in the following. The control unit 29 is thus pro-
grammed to perform the method. The computer instruc-
tions may be stored on a computer readable medium,
and loaded into the memory 31 of the control unit 29. The
computer readable medium may be a non-transitory
computer readable medium. The processor may be
made up of one or several Central Processing Units
(CPUs). The memory 31 may be made up of one or sev-

eral memory units. The memory may be a non-transitory
computer readable memory. The control unit 29 is con-
nected to the different pumps and units by wire or by
wireless connection, but any connections in the figures
are here removed in order to make the drawing more
legible.
[0041] In Fig. 2 a part of the connector arrangement
10 is illustrated in more detail. The connector device 11
includes a connector body 47 defined by a first body part
37 and a second body part 38. The first body part 37 is
arranged to be connected to the guiding arrangement 12
at one end of the first body part 37, and the second body
part 38 arranged to be connected to the first fluid port 8A
(Figs. 1, 4) at one end of the second body part 38. The
first body part 37 is here fastened and connected to the
guiding arrangement 12 by means of a fastening arrange-
ment including an end collar 41, as illustrated in greater
detail in Fig. 5. Further to Fig. 2, the second body part
38 is at the end thereof provided with a port opening 43
and a port space 39 designed for receiving the port 8A.
The first body part 37 and the second body part 38 may
be made in one piece, or alternatively in two or more
pieces that are joined by a suitable joining method. The
first body part 37 and the second body part 38 are angled
in respect to each other, thus arranged with an interme-
diate angle α between 70°-160°, and more particular be-
tween 90°-120°, to give the connector device 11 a shape
of a handle, that is, a pistol shape, and to create a smooth
connection between the fluid chamber 6 and the guiding
arrangement 12. The guiding arrangement 12 here in-
cludes a double lumen tube. According to another em-
bodiment, the guiding arrangement 12 includes two sep-
arated tubes.
[0042] The connector device 11 is arranged with a lock-
ing arrangement 40 including a locking button 40A and
a jaw part 40B (Fig. 3) in order to releasable lock the
connector device 11 to the first fluid port 8A, as will be
further described in the following.
[0043] In Fig. 3 the part of the connector arrangement
10 shown in Fig. 2 is illustrated from an angled front view
such that the port opening 43 and the port space 39 are
visible. Further inside the connector device 11, beyond
the port space 39, a separating wall 42 is located. The
port space 39 is located between the port opening 43
and the separating wall 42. The port space 39 is designed
to receive the first fluid port 8A (Fig. 1), when the first
fluid port 8A is inserted into the port opening 43. The
connector device 11 comprises a circular interior wall 50
limiting or enclosing the port space 39. The interior wall
50 is constructed with a dimension such that the first fluid
port 8A can be received into the port space 39 and
achieve a fluid tight connection.
[0044] The locking button 40A is arranged to an upper
side of the second body part 38 of the connector device
11. The jaw part 40B is arranged to the second body part
38 and mechanically linked to the locking button 40A.
When no pressure is exerted on the locking button 40A,
thus, the locking button 40A is released, the jaw part 40B
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protrudes inside the port space 39. When the locking
button 40A is pressed down, e.g. by a thumb of a user,
the jaw part 40B is pushed down and away from the port
space 39. The user may lock the connector device 11 to
the first fluid port 8A by pressing on the locking button
40A whereby the jaw part 40B is pushed away from, and
out of, the port space 39; inserting the first fluid port 8A
into the opening of the connector device 11 and then
releasing the locking button 40A whereby the jaw part
40B protrudes into the port space 39 through the interior
wall 50 and mate with a corresponding groove 60 on the
fluid port 8A (Fig. 4). The jaw part 40B will then secure
the connector device 11 to the first fluid port 8A. The port
opening 43 and port space 39 fit snuggly with the first
fluid port 8A when the first fluid port 8A is inserted into
the port space 39 such that no air or fluid may escape
between the connector device 11 and the first fluid port
8A. When the first fluid port 8A is correctly inserted into
the port space 39 of the connector device 11 and the
locking button 40A is released, a tooth or several teeth
of the jaw part 40B fit with and are inserted into the groove
60 in the first fluid port 8A and lock the connector device
11 to the first fluid port 8A. When the locking button 40B
is pressed down, the tooth or teeth are withdrawn from
the groove 60 to release the first fluid port 8A.
[0045] In Fig. 4 an example of a fluid port is illustrated
in isolation. The fluid port may be any of the first fluid port
8A and the second fluid port 8B. The fluid port is e.g. a
Hansen port. The fluid port is arranged with a tube in-
tended to be inserted into the port space 39. The tube is
provided with an outer circumferential groove 60.
[0046] In Fig. 5 a cross section of the part of the con-
nector arrangement 10 shown in Fig. 2 is illustrated. The
first fluid port 8A is here not inserted into the port space
39. However, when the first fluid port 8A is received into
the port space 39, the tube of the first fluid port 8A fits
snuggly into the port space 39 such that a fluid tight cou-
pling is achieved. The integrity of the coupling may be
enhanced with a ring shaped seal tightening 48 between
the connector device 11 and the tube of the first fluid port
8A. The ring shaped seal tightening 48 is arranged in a
proximal part of the port space 39, in a groove in the
interior wall 50 of the second body part 38 limiting the
port space 39. When the first fluid port 8A is received into
the port space 39, the distal end of the tube of the first
fluid port lay against the ring shaped seal tightening 48.
The connector device 11 may also include a socket or
collet 53 fitted in the port space 39 and aligned with the
interior wall 50, to accommodate the tube of the first fluid
port 8A.
[0047] In some embodiments, the connector arrange-
ment 10 defines an air channel 36 and a fluid channel 35
that will be explained in detail in the following with refer-
ence to the Figs. 1-4. The air channel 36 is arranged for
passing of air from the fluid chamber 6 (Fig. 1) via the
first fluid port 8A. The fluid channel 35 is arranged for
passing of fluid from the fluid line 16 (Fig. 1) to the fluid
chamber 6 via the same first fluid port 8A. Further, the

passing of air from the fluid chamber 6 via the first fluid
port 8A and passing of fluid from the fluid line 16 to the
fluid chamber 6 via the same first fluid port 8A may be
made simultaneously. Also, the fluid channel 35 and the
air channel 36 are separate channels. The air channel
35 extends from the port space 39 to the first wall con-
nector 14A. The fluid channel 35 extends from the first
wall connector 14A to the port space 39. The fluid channel
35 is thus arranged to be in fluid communication with the
fluid line 16 and the first fluid port 8A, for passing of fluid
from the fluid line 16 to the fluid chamber 6. Further, the
air channel 36 is arranged to be in fluid communication
with the first fluid port 8A and the first wall connector 14A,
for transfer of fluid, e.g. air, from the fluid chamber 6 to
the connecting line 32.
[0048] One part of the fluid channel 35 is formed by a
fluid path 35a in the connector device 11, and another
part of the fluid channel is formed by a fluid lumen 35b
in the guiding arrangement 12. One part of the air channel
36 is formed by an air path 36a in the connector device
11, and another part of the air channel 36 is formed by
an air lumen 36b in the guiding arrangement 12. The fluid
path 35a extends from the (inner end of the) port space
39 to a first end opening 51 of the connector device 11.
The fluid lumen 35b is connected to the fluid path 35a at
the first end opening 51. The air path 36a extends from
the (inner end of the) port space 39 to the second end
opening 52 of the connector device 11. The air lumen
36b is connected to the air path 36a at the second end
opening 52. The fluid path 35a and the air path 36a are
separate paths. The fluid path 35a and the air path 36a
are in one embodiment parallel paths. The fluid path 35a
and the air path 36a may have circular cross sections.
The cross section of the air path 36a is in embodiment
smaller than the cross section of the fluid path 35a. For
example, the cross section of the air path 36a may be
less than half the cross section of the fluid path 35a. As
illustrated in Fig. 5, the separating wall 42 separates a
cavity inside of the first body part 37 of the connector
device 11 into an upper compartment 44 constituting a
part of the air path 36a and a lower compartment 45 con-
stituting a part of the fluid path 35a. The air path 36a thus
includes the upper compartment 44, and the fluid path
35a includes the lower compartment 45. In other words,
the separating wall separates the air path 36a and the
fluid path 35a. When the connector arrangement 10 is
being used and attached to the first fluid port 8A, the
connector device 11 should preferably be in a position
such that the upper compartment 44 is located above the
lower compartment 45.
[0049] As can be concluded from the above, the upper
compartment 44 is part of the air channel 36, and the
lower compartment 45 is part of the fluid channel 35. The
connector device 11 thus at least partly incorporates the
fluid channel 35, and at least partly incorporates the air
channel 36. The fluid channel 35 and the air channel 36
debouch into the port space 39 in the second body part
38 inside the connector device 11 between an end of the
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separating wall 42 and the port opening 43. The upper
compartment 44 and the lower compartment 45 may to-
gether form a cylinder formed space in the connector
device 11. The separating wall 42 separates this cylinder
formed space in the axial direction of the cylinder. The
separating wall 42 may thus have a rectangular shape.
The separating wall 42 separates the cylinder shaped
space such that the upper compartment 44 has a cross-
sectional area that is smaller than the cross-sectional
area of the lower compartment 45. Alternatively, the up-
per compartment 44 and/or the lower compartment 45
have circular cross-sections. The axial length of the sep-
arating wall 42 is of such dimension such that when the
first fluid port 8A is fully inserted into the port space 39,
the first fluid port 8A will not be hindered to be inserted
into the port space 39. According to some embodiments,
the axial length of the separating wall 42 has such a size
such that the fluid passed in the fluid channel 35 has a
low or none turbulence when entering the port space 39.
[0050] The fluid channel 35 and the air channel 36 thus
extend inside the second body part 38 and from the sec-
ond body part 38 further inside the first body part 37 and
further into and inside the guiding arrangement 12 con-
nected to the first body part 37. The guiding arrangement
12 thus incorporates parts of the fluid channel 35 and the
air channel 36. The first body part 37 is arranged with
two pipes 46 forming extensions of the upper compart-
ment 44 and the lower compartment 45 into the first body
part 37, and forms the first end opening 51 and the second
end opening 51 of the device 11, respectively. Thus, a
first pipe of the pipes 46 forms an extension of the upper
compartment 44 and a second pipe of the pipes 46 forms
an extension of the lower compartment. The pipes 46
protrude into a hollowness of the first body part 37. The
guiding arrangement 12, here a double lumen tube, is
inserted into the hollowness of the first body part 37 from
the opposite side and each of the channels or lumens
35b, 36b of the double lumen tube is fitted to a respective
pipe 46. The guiding arrangement 12 is fastened to the
pipes 46 with a fastening arrangement including a clamp-
ing connection 61 and a screw joint. The clamping con-
nection 61 comprises e.g. a compression ring arranged
around the double lumen tube and a collar that is slid
over the compression ring. The clamping connection 61
is held in place by the end collar 41 that is fastened to
the first body part 37 by a screw joint. For that purpose,
the end collar 41 has a threaded distal inside that mates
with a threaded distal outside of the first body part 37.
The clamping connection 61 is thus arranged partly in-
side the first body part 37 and partly inside the end collar
41. The end collar 41 is thread on the double lumen tube.
When the threaded distal inside of the end collar 41 is
engaged with the threaded distal outside of the first body
part 37, the end collar 41 press on the clamping connec-
tion 61 such that the double lumen tube is pressed
against the protruding pipes 46 in order to securely hold
the double lumen tube in place. Thereby the guiding ar-
rangement 12 is securely fastened to the connector de-

vice 11. When the end collar 41 is engaged to the first
body part 37 by the screw joint, the outside of the end
collar 41 has a smooth transition to the outside of the first
body part 37.
[0051] The guiding arrangement 12 thus includes two
tubes, either encapsulated as one double lumen tube or
as two separate tubes. In other words, the guiding ar-
rangement 12 incorporates a fluid lumen 35b and an air
lumen 36b. One of the tubes includes or encapsulates
part of the air channel 36 and the other tube includes or
encapsulates part of the fluid channel 35. The tube in-
cluding part of the air channel 36 is at one end connected
to the pipe 46 extending from the upper compartment 44
in the connector device 11, and at the other end to the
first wall connector 14A and to the connecting line 32.
The other tube including part of the fluid channel 35 is at
one end connected to the pipe 46 extending from the
lower compartment 45 in the connector device 11, and
at the other end to the first wall connector 14A and further
to the fluid line 16. The pipes 46 thus extend the upper
compartment 44 and the lower compartment 45 into a
respective of the tubes of the guiding arrangement 12.
More in detail, the fluid lumen 35b is connected to the
fluid path 35a at the first end opening 51, and the air
lumen 36b is connected to the air path 36a at the second
end opening 52.
[0052] As can be seen from Fig. 1, the guiding arrange-
ment 12 is connected to the first wall connector 14A via
a corresponding mating connector of the double lumen
tube, and is in connection with the fluid line 16 and con-
necting line 32 inside the machine 50 via the same first
wall connector 14A. The first wall connector 14A thus
connects the fluid line 16 with the fluid channel 35, and
continues the air channel 36 into the connecting line 32.
The connector device 11 is during use of the system 1
continuously connected to the first fluid port 8A. When
the system 1 is not in use, or when the blood treatment
unit 4 is being exchanged, the connector device 11 can
be disconnected from the first fluid port 8A and arranged
on a rest port (not shown) on the cabinet wall 13.
[0053] The connecting arrangement 10 is to be used
during normal operation of the system 1, but is also in-
tended to be used when performing a priming procedure
during which the blood treatment unit 4 is primed without
having to turn the blood treatment unit 4. Thus, the first
fluid port 8A is always located above the second fluid
port 8B when the blood treatment unit 4 is arranged in
an operating position to the cabinet wall 13 of the renal
replacement therapy machine 50. The blood treatment
unit 4 is in the operating position both during the priming
procedure and during treatments. There is thus no need
to have a rotatable arm holding the blood treatment unit
4 that can turn the blood treatment unit 4. Before the
priming starts, the priming fluid is prepared while the sys-
tem 1 is in bypass. The machine 50 is then dressed with
a bloodline that is connected to the blood treatment unit
4. The bloodline and the blood treatment unit thus make
up the blood circuit 3. The blood circuit 3 is then primed
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and the blood chamber 7 is thus filled with priming fluid.
After the blood circuit 3 has been primed, the fluid circuit
2 is to be primed. The priming of the fluid circuit includes
filling the fluid chamber 6 of the blood treatment unit 4
with a priming fluid. In Fig. 6 a flowchart of a method for
priming the fluid chamber 6 is illustrated, and will here-
inafter be explained with reference to this figure. The
method may be initiated by attaching A1 the connector
device 11 to the first fluid port 8A. This step is typically
made by an operator of the system 1. When the connector
device 11 is attached, the method includes to preventing
A2 fluid from escaping the fluid chamber 6. This step can
be performed by closing a drain valve unit 19 arranged
to the drain line 18. The control unit 29 is configured to
send a control signal to the drain valve unit 19 to close
the drain valve unit 19. In a further step A3 the method
includes filling the fluid chamber 6 with fluid passed via
the fluid line 16 (Fig. 1), the fluid lumen 35b, the fluid path
35a (Fig. 5) and the first fluid port 8A into the fluid chamber
6, meanwhile air trapped in the fluid chamber 6 escapes
via the air path 36a and the air lumen 36b via the same
first fluid port 8A.
[0054] The control unit 29 is thus configured to send a
control signal to the fluid pump 15 in order to control the
pump 15 to pump priming fluid in the fluid circuit 2 and
thus into the fluid chamber 6. As the priming fluid and
any trapped air in the fluid chamber 6 are stopped from
escaping the fluid chamber 6 via the second fluid port 8B
more than e.g. filling the drain line 18 up to the drain valve
unit 19, the fluid chamber 6 will be filled with priming fluid
and air trapped in the fluid chamber 6 is evacuated via
the air channel 36 to the drain line 18 via the connecting
line 32. The control unit 29 is configured to send a control
signal to the valve unit 33 in the connecting line to open
the valve unit 33 such that air can be passed to the drain
line 18. As an alternative, the connector arrangement 10
may include a vent (not shown) that is connected to the
air line 36 in order to release air from the fluid chamber 6.
[0055] During treatment including priming etc., the
blood treatment unit 4 is arranged in an operating position
on a dialysis machine 50 such that the first fluid port 8A
is located above the second fluid port 8B before the filling
starts. The priming thus includes filling the fluid chamber
6 from the bottom of the fluid chamber 6 and up. Trapped
air is passed via the air channel 36 as it is the only possible
way for the air to escape from the fluid chamber 6. Priming
fluid is passed via the fluid channel 35 into the fluid chan-
nel 35, so no air may escape via the fluid channel 35.
The priming of the fluid chamber 6 and priming of the
blood chamber 7 is performed when the blood treatment
unit 4 is kept in substantially the same orientation.
[0056] The method may further include monitoring a
filling criterion, see A4 in Fig. 6. If the filling criterion is
fulfilled, the method includes in a step A5 to stop filling
the fluid chamber 6. If the filling criterion has not been
fulfilled, the method returns to step A3. The control unit
29 is thus configured to monitor the filling criterion for the
fluid chamber 6, and to stop the filling when the criterion

has been fulfilled. When the fluid chamber 6 has been
filled with priming fluid, the priming fluid will start to be
passed into the air channel 36 and further to the waste
line 18. The filling criterion may include a predetermined
time limit for the time period for filling the fluid chamber
6. The control unit 29 is then configured to monitor the
time the fluid chamber 6 is being filled, and to stop the
filling when the predetermined time limit has been
reached. Alternatively the filling criterion includes a pre-
determined pressure limit on the pressure in any of the
drain line 18 or the connecting line 32. The pressure Pw
in the drain line 18 and the connecting line 32 may be
detected with the detector device 34 arranged to the drain
line 18. The control unit 29 is then configured to monitor
the pressure and to stop the filling when the pressure is
equal to or has exceeded the predetermined pressure
limit. The predetermined pressure limit is determined
such that when such a pressure has been reached, there
is no more air in the connecting line 32 and/or the drain
line 18, and priming fluid has started to flow into the con-
necting line 32, and also, or within some time, in the drain
line 18. In another alternative, the filling criterion includes
a predetermined fluid level limit in a fluid accumulator
(not shown) arranged to the drain line 18. The control
unit 29 is then configured to monitor the fluid level in the
fluid accumulator, and to stop the priming when the fluid
level has reached or exceeded the predetermined fluid
level limit. Generally, the filling criterion shall take into
account that there shall be no more air in the fluid cham-
ber 6. Further, the filling criterion may include a presence
of air and/or presence of liquid in any of the drain line 18
or the connecting line 32. The control unit 29 is then con-
figured to monitors if there is any presence of air and/or
presence of liquid in any of the drain line 18 or the con-
necting line 32.
[0057] The filling procedure of the fluid chamber 6 is
stopped by opening the drain valve unit 19, and closing
the connecting line valve unit 33. The priming fluid will
continue to be passed into the fluid chamber 6 via the
first fluid port 8A. The priming fluid will however now be
passed out from the fluid chamber 6 via the second fluid
port 8B that is located below the first fluid port 8A. The
priming fluid will be passed via the drain line 18 to the
fluid unit 28, e.g. to a drain. The system 1 may after the
priming of the fluid circuit 2 be set into a recirculation
mode, where the priming fluid is recirculated in the fluid
circuit 2. The system 1 is now ready to start a treatment.
It should be noted that the connector device 11 is at-
tached to the blood treatment unit 4 during dressing the
machine 50, and will then remain in the same attached
position to the blood treatment unit 4 during priming and
subsequent treatments. While the invention has been de-
scribed in connection with what is presently considered
to be the most practical and preferred embodiment, it is
to be understood that the invention is not to be limited to
the disclosed embodiments, but on the contrary, is de-
fined by the scope of the appended claims.
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Claims

1. A connector arrangement (10) for connecting to a
fluid chamber (6) of a blood treatment unit (4) for
extracorporeal blood treatments, the blood treat-
ment unit (4) comprises a blood chamber (7), a fluid
chamber (6) and a semipermeable membrane (5)
that separates the chambers (6, 7) from each other,
wherein the blood chamber (7) is provided with a first
blood port (9A) and a second blood port (9B), and
the fluid chamber (6) is provided with a first fluid port
(8A) and a second fluid port (8B) characterized in
that the connector arrangement (10) includes a con-
nector device (11) with a connector body (47) com-
prising a port opening (43) and an interior wall (50)
defining a port space (39) designed to receive the
first fluid port (8A) of the fluid chamber (6), wherein
the connector device (11) further incorporates a fluid
path (35a) extending from the port space (39) to a
first end opening (51) of the connector device (11),
and an air path (36a) extending from the port space
(39) to a second end opening (52) of the connector
device (11), wherein the fluid path (35a) and the air
path (36a) are separate paths.

2. The connector arrangement (10) according to claim
1, including a guiding arrangement (12) incorporat-
ing a fluid lumen (35b) and an air lumen (36b), where-
in the fluid lumen (35b) is connected to the fluid path
(35a) at the first end opening (51), and the air lumen
(36b) is connected to the air path (36a) at the second
end opening (52) .

3. The connector arrangement (10) according to claim
2, wherein the connector body (47) defines a first
body part (37) connected to the guiding arrangement
(12) and a second body part (38) incorporating the
port opening (43) and a port space (39).

4. The connector arrangement (10) according to claim
3, wherein the first body part (37) and the second
body part (38) are arranged with an intermediate an-
gle α of 70°-160°.

5. The connector arrangement (10) according to any
of the previous claims, including a locking arrange-
ment (40) arranged to releasably lock the connector
device (11) to the first fluid port (8A) of the fluid cham-
ber (6).

6. A system (1) for extracorporeal blood treatment in-
cluding a blood treatment unit (4) having a blood
chamber (7), a fluid chamber (6) and a semiper-
meable membrane (5) that separates the chambers
(6, 7) from each other, wherein the blood chamber
(7) is provided with a first blood port (9A) and a sec-
ond blood port (9B), and the fluid chamber (6) is pro-
vided with a first fluid port (8A) and a second fluid

port (8B); characterized in that the system (1) fur-
ther includes a fluid circuit (2) including the fluid
chamber (6) and a connector arrangement (10) con-
nected to the fluid chamber (6), according to any of
the previous claims.

7. The system (1) according to claim 6, wherein the first
fluid port (8A) is located above the second fluid port
(8B) when the blood treatment unit (4) is arranged
in an operating position to a cabinet wall (13) of a
blood treatment machine (50) included in the system
(1), and wherein the connector device (11) is con-
nected to the first fluid port (8A).

8. The system (1) according to claim 7, wherein the
fluid circuit (2) includes a drain line (18) connected
to the second fluid port (8B) for passing of waste fluid
from the fluid chamber (6), wherein the air lumen
(36b) is connected to the drain line (18) for passing
of air from the connector arrangement (10) to the
drain line (18).

9. The system (1) according to any of the claims 6 to
8, wherein the fluid circuit (2) includes a fluid line (16)
connected to a fluid lumen (35b), wherein the fluid
lumen (35b) is connected to the fluid path (35a) at
the first end opening (51).

10. The system (1) according to claim 9, including a fluid
pump (15) for pumping fluid in the fluid circuit (2),
and a control unit (29) configured to control the fluid
pump (15) to pump fluid into the fluid chamber (6)
whereby the fluid chamber (6) is filled with fluid and
air trapped in the fluid chamber (6) is evacuated via
the air path (36a) and the air lumen (36b) to the drain
line (18).

11. The system (1) according to claim 10, wherein the
control unit (29) is configured to monitor a filling cri-
terion for the fluid chamber (6), and to stop the filling
when the criterion has been fulfilled.

12. The system (1) according to claim 11, wherein the
filling criterion includes: a predetermined time limit
for the time period for filling the fluid chamber (6),
and/or a predetermined pressure limit on the pres-
sure in any of the drain line (18) or the connecting
line (32) and/or a predetermined fluid level limit in a
fluid accumulator arranged to the drain line (18)
and/or a presence of air and/or presence of liquid in
any of the drain line (18) or the connecting line (32).

13. A method for priming a fluid chamber (6) of a blood
treatment unit (4) of a system (1) according to any
of the claims 9 to 12, wherein the connector device
(11) is attached to the first fluid port (8A), the method
includes:
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- preventing (A2) fluid from escaping the fluid
chamber (6) via the second fluid port (8B);
- filling (A3) the fluid chamber (6) with fluid
passed via the fluid line (16), the fluid lumen
(35b) and the fluid path (35a), meanwhile air
trapped in the fluid chamber (6) escapes via the
air path (36a) and the air lumen (36b).

14. The method according to claim 13, wherein the blood
treatment unit (4) is arranged in an operating position
on a machine (50) of the system (1) such that the
first fluid port (8A) is located above the second fluid
port (8B) before the filling starts, whereby the filling
(A3) includes filling the fluid chamber (6) from the
bottom of the fluid chamber (6) and up.

15. The method according to claim 13 or 14, including
stopping (A5) the filling when a filling criterion has
been fulfilled.

16. The method according to any of the claims 13 to 15,
wherein the system (1) includes a blood line (20, 24)
connected to the blood chamber (7) and the priming
of the fluid chamber (6) is part of a priming procedure
of the blood treatment unit (4) including priming of
the blood chamber (7).

17. The method according to claim 16, wherein the filling
(A3) of the fluid chamber (6) and priming of the blood
chamber (7) is performed when the blood treatment
unit (4) is kept in substantially the same orientation.

18. The method according to any of the claims 13 to 17,
including passing the escaped air to a drain line (18)
of the fluid circuit.

19. The method according to any of the claims 13 to 18,
including preventing (A2) the fluid from escaping the
fluid chamber (6) by closing a valve unit (19) ar-
ranged to a drain line (18) arranged to the second
fluid port (8B).

20. A computer program configured to operate on a sys-
tem (1) for extracorporeal blood treatment, wherein
the computer program includes computer instruc-
tions, which computer program, when downloaded
and executed by a processor (30) of a control unit
(29) of a system (1) for extracorporeal blood treat-
ment according to any of the claims 9 to 12, causes
the control unit (29) to perform the method according
to any of the claims 13 to 19.

21. A computer readable medium including computer in-
structions that, when executed by the processor (3)
of a control unit (29) of a system (1) for extracorporeal
blood treatment according to any of the claims 9 to
12, cause the control unit (29) to perform the method
according to any of the claims 13 to 19.

Patentansprüche

1. Verbinderanordnung (10) zum Anschluss an eine
Flüssigkeitskammer (6) einer Blutbehandlungsein-
heit (4) für extrakorporale Blutbehandlungen, wobei
die Blutbehandlungseinheit (4) eine Blutkammer (7),
eine Flüssigkeitskammer (6) und eine semiperme-
able Membran (5) umfasst, die die Kammern (6, 7)
voneinander trennt, wobei die Blutkammer (7) mit
einem ersten Blutanschluss (9A) und einem zweiten
Blutanschluss (9B) versehen ist und die Flüssig-
keitskammer (6) mit einem ersten Flüssigkeitsan-
schluss (8A) und einem zweiten Flüssigkeitsan-
schluss (8B) versehen ist,
dadurch gekennzeichnet, dass die Verbinderan-
ordnung (10) eine Verbindervorrichtung (11) mit ei-
nem Verbinderkörper (47) umfasst, der eine An-
schlussöffnung (43) und eine Innenwand (50) um-
fasst, die einen Anschlussraum (39) definiert, der
dazu ausgelegt ist, den ersten Flüssigkeitsan-
schluss (8A) der Flüssigkeitskammer (6) aufzuneh-
men, wobei die Verbindervorrichtung (11) ferner ei-
nen Flüssigkeitsweg (35a), der sich von dem An-
schlussraum (39) zu einer ersten Endöffnung (51)
der Verbindervorrichtung (11) erstreckt, und einen
Luftweg (36a), der sich von dem Anschlussraum (39)
zu einer zweiten Endöffnung (52) der Verbindervor-
richtung (11) erstreckt, enthält, wobei der Flüssig-
keitsweg (35a) und der Luftweg (36a) getrennte We-
ge sind.

2. Verbinderanordnung (10) nach Anspruch 1, umfas-
send eine Führungsanordnung (12), die ein Flüssig-
keitslumen (35b) und ein Luftlumen (36b) enthält,
wobei das Flüssigkeitslumen (35b) an der ersten
Endöffnung (51) mit dem Flüssigkeitsweg (35a) ver-
bunden ist und das Luftlumen (36b) an der zweiten
Endöffnung (52) mit dem Luftweg (36a) verbunden
ist.

3. Verbinderanordnung (10) nach Anspruch 2, wobei
der Verbinderkörper (47) einen ersten Körperteil
(37), der mit der Führungsanordnung (12) verbun-
den ist, und einen zweiten Körperteil (38), der die
Anschlussöffnung (43) und einen Anschlussraum
(39) enthält, definiert.

4. Verbinderanordnung (10) nach Anspruch 3, wobei
der erste Körperteil (37) und der zweite Körperteil
(38) mit einem Zwischenwinkel α von 70° bis 160°
angeordnet sind.

5. Verbinderanordnung (10) nach einem der vorherge-
henden Ansprüche, umfassend eine Verriegelungs-
anordnung (40), die so angeordnet ist, dass sie die
Verbindervorrichtung (11) lösbar mit dem ersten
Flüssigkeitsanschluss (8A) der Flüssigkeitskammer
(6) verriegelt.
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6. System (1) zur extrakorporalen Blutbehandlung, um-
fassend eine eine Blutkammer (7) aufweisende Blut-
behandlungseinheit (4), eine Flüssigkeitskammer
(6) und eine semipermeable Membran (5), die die
Kammern (6, 7) voneinander trennt, wobei die Blut-
kammer (7) mit einem ersten Blutanschluss (9A) und
einem zweiten Blutanschluss (9B) versehen ist und
die Flüssigkeitskammer (6) mit einem ersten Flüs-
sigkeitsanschluss (8A) und einem zweiten Flüssig-
keitsanschluss (8B) versehen ist; dadurch gekenn-
zeichnet, dass das System (1) ferner einen Flüs-
sigkeitskreislauf (2) umfasst, der die Flüssigkeits-
kammer (6) und eine mit der Flüssigkeitskammer (6)
verbundene Verbinderanordnung (10) nach einem
der vorhergehenden Ansprüche umfasst.

7. System (1) nach Anspruch 6, wobei sich der erste
Flüssigkeitsanschluss (8A) über dem zweiten Flüs-
sigkeitsanschluss (8B) befindet, wenn die Blutbe-
handlungseinheit (4) in einer Betriebsstellung an ei-
ner Gehäusewand (13) einer in dem System (1) ent-
haltenen Blutbehandlungsmaschine (50) angeord-
net ist, und wobei die Verbindervorrichtung (11) mit
dem ersten Flüssigkeitsanschluss (8A) verbunden
ist.

8. System (1) nach Anspruch 7, wobei der Flüssigkeits-
kreislauf (2) einen Ablaufschlauch (18) umfasst, der
mit dem zweiten Flüssigkeitsanschluss (8B) verbun-
den ist, um Restflüssigkeit aus der Flüssigkeitskam-
mer (6) zu leiten, wobei das Luftlumen (36b) mit dem
Ablaufschlauch (18) verbunden ist, um Luft aus der
Verbinderanordnung (10) zu dem Ablaufschlauch
(18) zu leiten.

9. System (1) nach einem der Ansprüche 6 bis 8, wobei
der Flüssigkeitskreislauf (2) einen Flüssigkeits-
schlauch (16) umfasst, der mit einem Flüssigkeits-
lumen (35b) verbunden ist, wobei das Flüssigkeits-
lumen (35b) an der ersten Endöffnung (51) mit dem
Flüssigkeitsweg (35a) verbunden ist.

10. System (1) nach Anspruch 9, umfassend eine Flüs-
sigkeitspumpe (15), um Flüssigkeit in dem Flüssig-
keitskreislauf (2) zu pumpen, und eine Steuereinheit
(29), die dazu ausgelegt ist, die Flüssigkeitspumpe
(15) zum Pumpen von Flüssigkeit in die Flüssigkeits-
kammer (6) zu steuern, wodurch die Flüssigkeits-
kammer (6) mit Flüssigkeit gefüllt wird und in der
Flüssigkeitskammer (6) eingeschlossene Luft über
den Luftweg (36a) und das Luftlumen (36b) zu dem
Ablaufschlauch (18) entleert wird.

11. System (1) nach Anspruch 10, wobei die Steuerein-
heit (29) dazu ausgelegt ist, eine Füllbedingung für
die Flüssigkeitskammer (6) zu überwachen und den
Füllvorgang zu stoppen, wenn die Bedingung erfüllt
ist.

12. System (1) nach Anspruch 11, wobei die Füllbedin-
gung Folgendes umfasst: eine vorgegebene zeitli-
che Begrenzung für die Zeitdauer zum Füllen der
Flüssigkeitskammer (6) und/oder einen vorgegebe-
nen Druckgrenzwert für den Druck in dem Ablauf-
schlauch (18) oder dem Anschlussschlauch (32)
und/oder einen vorgegebenen Grenzwert für den
Flüssigkeitsstand in einer an dem Ablaufschlauch
(18) angeordneten Flüssigkeitssammelvorrichtung
und/oder ein Vorhandensein von Luft und/oder ein
Vorhandensein von Flüssigkeit in dem Ablauf-
schlauch (18) oder dem Anschlussschlauch (32).

13. Verfahren zum Vorbereiten einer Flüssigkeitskam-
mer (6) einer Blutbehandlungseinheit (4) eines Sys-
tems (1) nach einem der Ansprüche 9 bis 12, wobei
die Verbindervorrichtung (11) an dem ersten Flüs-
sigkeitsanschluss (8A) angebracht ist, wobei das
Verfahren Folgendes umfasst:

- Verhindern (A2), dass Flüssigkeit über den
zweiten Flüssigkeitsanschluss (8B) aus der
Flüssigkeitskammer (6) entweicht;
- Füllen (A3) der Flüssigkeitskammer (6) mit
über den Flüssigkeitsschlauch (16), das Flüs-
sigkeitslumen (35b) und den Flüssigkeitsweg
(35a) geleiteter Flüssigkeit, wobei zwischenzeit-
lich in der Flüssigkeitskammer (6) eingeschlos-
sene Luft über den Luftweg (36a) und das Luft-
lumen (36b) entweicht.

14. Verfahren nach Anspruch 13, wobei die Blutbehand-
lungseinheit (4) auf eine solche Weise in einer Be-
triebsstellung an der Maschine (50) des Systems (1)
angeordnet ist, dass sich der erste Flüssigkeitsan-
schluss (8A) über dem zweiten Flüssigkeitsan-
schluss (8B) befindet, bevor der Füllvorgang be-
ginnt, wodurch der Füllvorgang (A3) das Füllen der
Flüssigkeitskammer (6) von dem Boden der Flüssig-
keitskammer (6) aus nach oben umfasst.

15. Verfahren nach Anspruch 13 oder 14, umfassend
das Stoppen (A5) des Füllvorgangs, wenn eine Füll-
bedingung erfüllt ist.

16. Verfahren nach einem der Ansprüche 13 bis 15, wo-
bei das System (1) einen Blutschlauch (20, 24), der
mit der Blutkammer (7) verbunden ist, umfasst und
das Vorbereiten der Flüssigkeitskammer (6) Teil ei-
nes Vorbereitungsvorgangs der Blutbehandlungs-
einheit (4) ist, der das Vorbereiten der Blutkammer
(7) umfasst.

17. Verfahren nach Anspruch 16, wobei das Füllen (A3)
der Flüssigkeitskammer (6) und das Vorbereiten der
Blutkammer (7) durchgeführt werden, wenn die Blut-
behandlungseinheit (4) in im Wesentlichen der glei-
chen Ausrichtung gehalten ist.
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18. Verfahren nach einem der Ansprüche 13 bis 17, um-
fassend das Leiten der entwichenen Luft zu einem
Ablaufschlauch (18) des Flüssigkeitskreislaufs.

19. Verfahren nach einem der Ansprüche 13 bis 18, um-
fassend das Verhindern (A2), dass Flüssigkeit aus
der Flüssigkeitskammer (6) entweicht, indem eine
Ventileinheit (19) geschlossen wird, die an einem an
dem zweiten Flüssigkeitsanschluss (8B) angeord-
neten Ablaufschlauch (18) angeordnet ist.

20. Rechnerprogramm, das dazu ausgelegt ist, ein Sys-
tem (1) zur extrakorporalen Blutbehandlung zu be-
treiben, wobei das Rechnerprogramm Rechnerbe-
fehle umfasst, wobei das Rechnerprogramm, wenn
es heruntergeladen ist und von einem Prozessor
(30) einer Steuereinheit (29) eines Systems (1) zur
extrakorporalen Blutbehandlung nach einem der An-
sprüche 9 bis 12 ausgeführt wird, bewirkt, dass die
Steuereinheit (29) das Verfahren nach einem der An-
sprüche 13 bis 19 durchführt.

21. Rechnerlesbares Medium, umfassend Rechnerbe-
fehle, die, wenn sie von dem Prozessor (3) einer
Steuereinheit (29) eines Systems (1) zur extrakor-
poralen Blutbehandlung nach einem der Ansprüche
9 bis 12 ausgeführt werden, bewirken, dass die Steu-
ereinheit (29) das Verfahren nach einem der Ansprü-
che 13 bis 19 durchführt.

Revendications

1. Agencement raccord (10) destiné à être raccordé à
une chambre à fluide (6) d’une unité de traitement
du sang (4) pour des traitements extracorporels du
sang, l’unité de traitement du sang (4) comprenant
une chambre à sang (7), une chambre à fluide (6)
et une membrane semi-perméable (5) qui sépare les
chambres (6, 7) l’une de l’autre, la chambre à sang
(7) étant pourvue d’un premier port à sang (9A) et
d’un deuxième port à sang (9B) et la chambre à fluide
(6) étant pourvue d’un premier port à fluide (8A) et
d’un deuxième port à fluide (8B),
l’agencement raccord (10) étant caractérisé en ce
qu’il comporte un dispositif raccord (11) doté d’un
corps raccord (47) comprenant une ouverture (43)
de port et une paroi intérieure (50) définissant un
espace (39) de port conçu pour recevoir le premier
port à fluide (8A) de la chambre à fluide (6), le dis-
positif raccord (11) incorporant en outre un chemin
de fluide (35a) s’étendant depuis l’espace (39) de
port jusqu’à une première ouverture d’extrémité (51)
du dispositif raccord (11) et un chemin d’air (36a)
s’étendant depuis l’espace (39) de port jusqu’à une
deuxième ouverture d’extrémité (52) du dispositif
raccord (11), le chemin de fluide (35a) et le chemin
d’air (36a) étant des chemins distincts.

2. Agencement raccord (10) selon la revendication 1,
comportant un agencement de guidage (12) incor-
porant une lumière à fluide (35b) et une lumière à
air (36b), la lumière à fluide (35b) étant raccordée
au chemin de fluide (35a) au niveau de la première
ouverture d’extrémité (51) et la lumière à air (36b)
étant raccordée au chemin d’air (36a) au niveau de
la deuxième ouverture d’extrémité (52).

3. Agencement raccord (10) selon la revendication 2,
dans lequel le corps raccord (47) définit une premiè-
re partie (37) de corps raccordée à l’agencement de
guidage (12) et une deuxième partie (38) de corps
incorporant l’ouverture (43) de port et un espace (39)
de port.

4. Agencement raccord (10) selon la revendication 3,
dans lequel la première partie (37) de corps et la
deuxième partie (38) de corps sont agencées avec
un angle intermédiaire α compris entre 70° et 160°.

5. Agencement raccord (10) selon l’une quelconque
des revendications précédentes, comportant un
agencement de verrouillage (40) agencé de manière
à verrouiller de manière détachable le dispositif rac-
cord (11) sur le premier port à fluide (8A) de la cham-
bre à fluide (6).

6. Système (1) de traitement extracorporel du sang,
comportant une unité de traitement du sang (4) dotée
d’une chambre à sang (7), d’une chambre à fluide
(6) et d’une membrane semi-perméable (5) qui sé-
pare les chambres (6, 7) l’une de l’autre, la chambre
à sang (7) étant pourvue d’un premier port à sang
(9A) et d’un deuxième port à sang (9B) et la chambre
à fluide (6) étant pourvue d’un premier port à fluide
(8A) et d’un deuxième port à fluide (8B) ; le système
(1) étant caractérisé en ce qu’il comporte en outre
un circuit de fluide (2) comportant la chambre à fluide
(6) et un agencement raccord (10), raccordé à la
chambre à fluide (6), selon l’une quelconque des re-
vendications précédentes.

7. Système (1) selon la revendication 6, dans lequel le
premier port à fluide (8A) est situé au-dessus du
deuxième port à fluide (8B) lorsque l’unité de traite-
ment du sang (4) est agencée dans une position
fonctionnelle sur une paroi (13) d’armoire d’une ma-
chine de traitement du sang (50) comprise dans le
système (1), et dans lequel le dispositif raccord (11)
est raccordé au premier port à fluide (8A).

8. Système (1) selon la revendication 7, dans lequel le
circuit de fluide (2) comporte un conduit de drainage
(18) raccordé au deuxième port à fluide (8B) pour le
passage de fluide usé provenant de la chambre à
fluide (6), la lumière à air (36b) étant raccordée au
conduit de drainage (18) pour le passage d’air depuis

21 22 



EP 3 548 111 B1

13

5

10

15

20

25

30

35

40

45

50

55

l’agencement raccord (10) jusqu’au conduit de drai-
nage (18) .

9. Système (1) selon l’une quelconque des revendica-
tions 6 à 8, dans lequel le circuit de fluide (2) com-
porte un conduit à fluide (16) raccordé à une lumière
à fluide (35b), la lumière à fluide (35b) étant raccor-
dée au chemin de fluide (35a) au niveau de la pre-
mière ouverture d’extrémité (51).

10. Système (1) selon la revendication 9, comportant
une pompe à fluide (15) pour le pompage de fluide
dans le circuit de fluide (2) et une unité de commande
(29) configurée pour commander à la pompe à fluide
(15) de pomper du fluide dans la chambre à fluide
(6), moyennant quoi la chambre à fluide (6) est rem-
plie de fluide et l’air piégé dans la chambre à fluide
(6) est évacué par le chemin d’air (36a) et la lumière
à air (36b) jusqu’au conduit de drainage (18).

11. Système (1) selon la revendication 10, dans lequel
l’unité de commande (29) est configurée pour sur-
veiller un critère de remplissage pour la chambre à
fluide (6) et pour interrompre le remplissage lorsque
le critère a été rempli.

12. Système (1) selon la revendication 11, dans lequel
le critère de remplissage comporte : une limite de
temps prédéterminée pour la période de temps de
remplissage de la chambre à fluide (6), et/ou une
limite de pression prédéterminée sur la pression
dans un conduit quelconque parmi le conduit de drai-
nage (18) ou le conduit de raccordement (32) et/ou
une limite de niveau de fluide prédéterminée dans
un accumulateur de fluide agencé sur le conduit de
drainage (18) et/ou une présence d’air et/ou une pré-
sence de liquide dans un conduit quelconque parmi
le conduit de drainage (18) ou le conduit de raccor-
dement (32).

13. Procédé d’amorçage d’une chambre à fluide (6)
d’une unité de traitement du sang (4) d’un système
(1) selon l’une quelconque des revendications 9 à
12, le dispositif raccord (11) étant rattaché au pre-
mier port à fluide (8A), le procédé comportant :

- le blocage (A2) du fluide pour qu’il ne s’échap-
pe pas de la chambre à fluide (6) par le deuxième
port à fluide (8B) ;
- le remplissage (A3) de la chambre à fluide (6)
avec du fluide qui est passé par le conduit à
fluide (16), la lumière à fluide (35b) et le chemin
de fluide (35a), tandis que l’air piégé dans la
chambre à fluide (6) s’échappe par le chemin
d’air (36a) et la lumière à air (36b).

14. Procédé selon la revendication 13, dans lequel l’uni-
té de traitement du sang (4) est agencée dans une

position fonctionnelle sur une machine (50) du sys-
tème (1) de telle sorte que le premier port à fluide
(8A) se situe au-dessus du deuxième port à fluide
(8B) avant le début du remplissage, moyennant quoi
le remplissage (A3) comporte le remplissage de la
chambre à fluide (6) du bas de la chambre à fluide
(6) vers le haut.

15. Procédé selon la revendication 13 ou 14, comportant
l’interruption (A5) du remplissage lorsqu’un critère
de remplissage a été rempli.

16. Procédé selon l’une quelconque des revendications
13 à 15, dans lequel le système (1) comporte un
conduit à sang (20, 24) raccordé à la chambre à sang
(7) et l’amorçage de la chambre à fluide (6) fait partie
d’une procédure d’amorçage de l’unité de traitement
du sang (4) comportant l’amorçage de la chambre à
sang (7).

17. Procédé selon la revendication 16, dans lequel le
remplissage (A3) de la chambre à fluide (6) et l’amor-
çage de la chambre à sang (7) s’effectuent lorsque
l’unité de traitement du sang (4) est maintenue sen-
siblement dans la même orientation.

18. Procédé selon l’une quelconque des revendications
13 à 17, comportant le passage de l’air qui s’est
échappé jusqu’à un conduit de drainage (18) du cir-
cuit de fluide.

19. Procédé selon l’une quelconque des revendications
13 à 18, comportant le blocage (A2) du fluide pour
qu’il ne s’échappe pas de la chambre à fluide (6) par
fermeture d’une unité valve (19) agencée sur un con-
duit de drainage (18) agencé sur le deuxième port à
fluide (8B).

20. Programme d’ordinateur configuré pour fonctionner
sur un système (1) de traitement extracorporel du
sang, le programme d’ordinateur comportant des
instructions d’ordinateur, lequel programme d’ordi-
nateur, lorsqu’il est téléchargé et exécuté par un pro-
cesseur (30) d’une unité de commande (29) d’un
système (1) de traitement extracorporel du sang se-
lon l’une quelconque des revendications 9 à 12,
amène l’unité de commande (29) à réaliser le pro-
cédé selon l’une quelconque des revendications 13
à 19.

21. Support lisible par ordinateur comportant des ins-
tructions d’ordinateur qui, lorsqu’elles sont exécu-
tées par le processeur (3) d’une unité de commande
(29) d’un système (1) de traitement extracorporel du
sang selon l’une quelconque des revendications 9 à
12, amènent l’unité de commande (29) à réaliser le
procédé selon l’une quelconque des revendications
13 à 19.
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