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Description

Technical field

[0001] The present invention relates to management
of fluids used in a medical procedure and more specifi-
cally to pressure sensing in a biological fluid.

Background

[0002] There are a number of procedures in which bi-
ological fluids such as blood, blood components as well
as mixtures of blood or blood components with other flu-
ids as well as any other liquid comprising biological cells,
are managed. Examples of such procedures include
treatments where blood is taken out in an extracorporeal
blood circuit. Such treatments involve, for example, he-
modialysis, hemofiltration, hemodiafiltration, plas-
mapheresis, blood component separation, blood oxy-
genation, etc. Normally, blood is removed from a blood
vessel at a blood access and returned to the same blood
vessel. During these procedures it is often desirable and
also important to monitor the pressure in the biological
fluid system.
[0003] US Patent application 20020007137 describes
a prior art dialysis pressure sensing system wherein the
pressure in an extracorporeal blood circuit is measured
with an ordinary pressure transducer.
[0004] Typically, when performing pressure sensing
using arrangements according to prior art, the extracor-
poreal blood circuit is connected to a patient and a dial-
ysis machine. The pressure sensor is located within the
dialysis machine and operably and structurally connect-
ed to the extracorporeal blood circuit.
[0005] Even though the extracorporeal blood circuit
typically is in the form of a disposable arrangement there
is a risk of cross contamination between patients. Be-
tween the pressure sensor in the dialysis machine and
the blood in the disposable extracorporeal circuit is ar-
ranged an air column in a connector line/column. The air
column exerts a backpressure on the blood, thereby pre-
venting blood from getting in contact with the pressure
sensor/- machine. The dialysis machine normally com-
prises pumps of roller type creating a pulsating flow of
blood in such a way that blood is penetrating into the
connector line to some extent. In case the blood flow is
blocked there is a potential risk that the backpressure
exerted on the blood by the air column in the connector
line is overcome and that blood reach a protective filter,
protecting the pressure sensor. In such a case, cross
contamination could occur if this situation reoccurs with
another patient connected to the machine and the ma-
chine has not been cleaned properly. Also there is a po-
tential risk that bacteria could grow in blood residuals at
the protective filter.
[0006] Another problem is that of leakage, which may
occur due to operator mistakes during set-up of the sys-
tem. Needless to say, leakage could be of danger to an

operator of the system in case contaminated blood is
present in the system. Leakage may also lead to errone-
ous or less accurate pressure measurements.
[0007] International patent application with publication
number WO 02/22187 discloses a blood pump having a
disposable blood passage cartridge with integrated pres-
sure sensors. Signal wires convey information from pres-
sure transducers to a controller.
[0008] Hence, electrical contact problems may occur
due to presence of spillage (or contamination) of fluids
such as blood as well as contamination of particles such
as salt crystals and burrs. Moreover electric connector
means imply that there exist edges, indentations, protru-
sions etc. in the vicinity of means for transporting fluids,
which typically enhances the risk of spillage (or contam-
ination) of fluids as well as particles collecting in the area
of the connector means. Needless to say, electrical con-
nectors open to touch by operator, may also constitute
an added risk of an operator being subject to electric
shock.
[0009] Moreover, electric wiring and connectors that
are needed for transmission of pressure information from
pressure sensors according to prior art are unnecessarily
complicated and adds to the risk of mistakes during use.
[0010] Thus, there is a general problem of how to pro-
vide a disposable fluid arrangement which is electrically
safe, avoids risks relating to accumulation of spillage (or
contamination) of fluids as well as particles, is easy to
set-up, avoid leakage and which reduces the risk of cross
contamination between patients and/or operators of the
system. Document DE 20121938U discloses the most
relevant prior art.

Summary of the invention

[0011] An object of the present invention is to provide
a system capable of overcoming problems related to prior
art systems. The invention is defined in claim 1.
[0012] In an embodiment, the first and second alter-
nating electromagnetic fields are one and the same elec-
tromagnetic field and also in an embodiment, the first and
second alternating electromagnetic fields are in the radio
frequency range.
[0013] In an embodiment, the sensor comprises a com-
pressible container, the compression or expansion of
which is indicative of the pressure. Preferably, the con-
tainer is open, i.e. configured with an opening or passage
etc., to introduce atmospheric pressure into the contain-
er.
[0014] According to an embodiment of the present in-
vention the pressure sensor may include components in
the form of a capacitance and/or an inductance, of which
components at least one is a variable component which
varies with the relative compression and/or expansion of
the container, said capacitance and/or inductance being
part of a resonance circuit.
[0015] By having such a sensor it is possible to meas-
ure, in a wireless manner, the magnitude of the variable

1 2 



EP 1 713 383 B1

3

5

10

15

20

25

30

35

40

45

50

55

component by measuring the resonance frequency. This
is advantageous in that it avoids the drawbacks related
to prior art devices as discussed above. Thus, either the
variable capacitance or the variable inductance is meas-
ured. From earlier measurements, i.e. calibration meas-
urements, of the variable components dependence of
the pressure the pressure may be determined.
[0016] The sensor may be tailored to have any prede-
termined resonance frequency in an unaffected state.
This may be used in an identification procedure by way
of radio frequency measurements, in order to provide for
identifying between different disposables used in differ-
ent applications, such as dialyser, cassette, bloodline,
ultrafilter, tube, connector, container, chamber, fluid bag,
blood bag, collection bags, pump segment part of lineset,
oxygenator etc.
[0017] A system for managing biological fluids accord-
ing to the invention comprises a device with at least one
pressure sensor as discussed above, at least one trans-
mitter configured to transmit an alternating electromag-
netic field to the at least one sensor in the device, at least
one receiver configured to receive radio frequency infor-
mation from the device, wherein the received information
is indicative of at least one pressure sensed by the de-
vice, and a control unit configured to control the trans-
mitter and the receiver. In an embodiment, the at least
one sensor is located in close proximity, e.g. 5 to 40 mm,
to the at least one transmitter and the at least one receiv-
er.
[0018] An advantage of the invention is that, by dis-
posing with the need for structurally connecting a pres-
sure sensor to an extracorporeal blood circuit, thereby
minimizing the air-blood interface, risks of cross contam-
ination between patients and/or operators are avoided.
[0019] Another advantage is that it is easy to set-up
and thereby avoiding risks of leakage, which may be dan-
gerous to an operator of the system.
[0020] Yet another advantage of the present invention
is that it provides an integrated pressure sensor which is
sufficiently inexpensive to allow each device to be dis-
posed of after each use.
[0021] The above aspects may be separate or com-
bined in the same embodiment. Embodiments of the
present invention will now be described with reference
to the accompanying drawings.

Brief description of the drawings

[0022]

Figure 1 shows schematically an extracorporeal
blood circuit connected to a patient.
Figure 2 shows schematically an extracorporeal
blood circuit comprising a device according to an em-
bodiment of the present invention.
Figure 3 shows schematically a part of an extracor-
poreal blood circuit comprising a device with a sen-
sor according to an embodiment of the present in-

vention.
Figure 4 shows part of figure 3 in larger scale.
Figures 5a-5e show schematically a device compris-
ing a pressure sensor.
Figures 6a and 6b show a tube mounted pressure
sensor according to an embodiment of the present
invention.
Figure 6c shows a tube mounted pressure sensor
according to an embodiment of the present inven-
tion.
Figures 7a and 7b show a system according to the
present invention.
Figures 8a-8c show a respective system according
to the present invention.

Description of embodiments

[0023] The invention will be described initially by way
of illustration of an extracorporeal blood circuit during the
process of dialysis followed by a description of pressure
sensors and concluding with a description of a system
comprising a blood circuit, pressure sensors, a transmit-
ter and a receiver.
[0024] Figure 1 discloses a forearm 1 of a human pa-
tient. The forearm comprises an artery 2, in this case the
radial artery, and a vein 3, in this case the cephalic vein.
Openings are surgically created in the artery 2 and the
vein 3 and the openings are connected to form a fistula
4, in which the arterial blood flow is cross-circuited to the
vein. Due to the fistula, the blood flow through the artery
and vein is increased and the vein forms a thickened area
downstream of the connecting openings. When the fistula
has matured after a few months the vein is thicker and
may be punctured repeatedly. Normally, the thickened
vein area is called a fistula. As the skilled person will
realize, an artificial vein may also be used.
[0025] An arterial needle 5 is placed in the fistula, in
the enlarged vein close to the connected openings and
a venous needle 6 is placed downstream of the arterial
needle, normally at least five centimeters downstream
thereof.
[0026] The needles are connected to a tube system 7
shown in figure 2, forming an extracorporeal circuit com-
prising a blood pump 8, such as may be found in a dialysis
circuit. The blood pump transfers blood from the blood
vessel, through the arterial needle, the extracorporeal
circuit, the venous needle and back into the blood vessel.
[0027] The extracorporeal blood circuit 7 shown in fig-
ure 2 further comprises an arterial clamp 9 and a venous
clamp 10 for isolating the patient should an error occur.
[0028] Downstream of pump 8 is a dialyzer 11 com-
prising a blood compartment 12 and a dialysis fluid com-
partment 13 separated by a semi permeable membrane
14. Further downstream of the dialyzer is a drip chamber
15, separating air from the blood therein.
[0029] Blood passes from the arterial needle past the
arterial clamp 9 to the blood pump 8. The blood pump
drives the blood through the dialyzer 11 and further via
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the drip chamber 15 and past the venous clamp 10 back
to the patient via the venous needle. The drip chamber
may comprise air or air bubbles.
[0030] The dialysis compartment 13 of the dialyzer 11
is provided with dialysis fluid via a first pump 16, which
obtains dialysis fluid from a source of pure water, nor-
mally RO-water, and one or several concentrates of ions,
metering pumps 17 and 18 being shown for metering
such concentrates.
[0031] An exchange of substances between the blood
and the dialysis fluid takes place in the dialyzer through
the semi permeable membrane. Notably, urea is passed
from the blood, through the semi permeable membrane
and to the dialysis fluid present at the other side of the
membrane. The exchange may take place by diffusion
under the influence of a concentration gradient, so called
hemodialysis, and/or by convection due to a flow of liquid
from the blood to the dialysis fluid, so called ultrafiltration,
which is an important feature of hemodiafiltration or he-
mofiltration.
[0032] Figure 3 shows schematically a section of a part
of a blood circuit 30 with a pressure sensor 323 according
to the present invention. The sensor 323 may be attached
inside a tubing line such as line 70 in figure 2 after the
pump 8 leading to the dialyser, as indicated by reference
numeral 23" in figure 2. Alternatively the sensor 323 may
be arranged in a tubing line 70 before the pump 8, as
indicated by reference numeral 23’ in figure 2. As further
alternatives the sensor 23 may be arranged after the di-
alyzer at reference numeral 23’’’ or in a drip chamber
such as drip chamber 15 in figure 2.
[0033] The pressure sensor 323 comprises a container
25 with a compressible wall 24. A hole 35 in the wall 32
of the blood circuit ensures that the pressure within the
container 25 is equal to atmospheric pressure. A reso-
nance circuit is enclosed by the compressible container
and comprises a variable capacitor 26 and an inductor
27. Such a sensor is shown in even larger scale in figure
4. The variable capacitor may have in one embodiment
a number of interdigital conductors 28 in the form of fin-
gers arranged on two opposing metal electrodes. A first
of the electrodes 29 may be arranged on the compress-
ible wall 24 while a second of the electrodes 31 may be
fixed in relation to the wall 32 of the blood circuit, e.g.
may be affixed to an interior wall of a tubing line 70 or a
drip chamber 15. As the pressure in the extracorporeal
circuit varies, the compressible wall of the container will
move and accordingly the first electrode 29 and the sec-
ond electrode 31 will move in relation to each other and
thus the capacitance will vary. The resonance frequency
of the resonance circuit constituted by the capacitor and
the inductor will then vary in accordance with the capac-
itance of the capacitor.
[0034] Outside the blood circuit an exciter antenna 33
in figure 3 is arranged connected to a tunable oscillator
34 which may be controlled by a control unit 39. The
oscillator may drive the antenna to influence the electro-
magnetic field at one or more different frequencies. In

one embodiment the control unit 39 may use the grid-dip
oscillator technique according to which technique the os-
cillator frequency is swept over the resonance frequency
of the sensor, or other techniques for analyzing reso-
nance frequencies of LC circuits. The oscillator is induc-
tively coupled to the sensor and at the resonance fre-
quency the sensor will be energized and thereby drain
energy from the external circuit. A current-dip in the os-
cillator circuit may then be detected. The resonance fre-
quency of the oscillator circuit may then be detected and
may be transformed into a pressure by an established,
e.g. calibrated, relationship between the frequency of the
dip frequency and the fluid pressure, i.e. the difference
between blood pressure and atmospheric pressure.
[0035] A device comprising a pressure sensor 500 will
now be schematically described with reference to figures
5 a-d. Figure 5a shows the sensor 500 in perspective
view and figures 5b-d shows the sensor 500 in cross
section and forming part of a wall 530 of an extracorporeal
blood circuit having an inside surface 531, being in con-
tact with the blood, and an outside surface 532, being in
contact with the outside atmosphere.
[0036] The sensor 500 comprises a substrate 501 on
which a lid 502 is arranged. A cavity 503 is formed be-
tween the substrate 501 and the lid 502, whereby the
substrate 501 and the lid 502 form walls of the cavity 503,
defining a container. The substrate 501 and the lid 502
are made of an electrically isolating material and the cav-
ity 503 has been formed by way of, e.g., micro machining,
as is known in the art. The cavity 503 is in pressure com-
munication with the surroundings by means of a hole 535
in the substrate 501 in the sense that exchange of gas,
i.e. air, is possible between the cavity 503 and the outside
of the cavity 503. The container is also compressible,
where the term compressible is used in the meaning that
the volume of the container may increase as well as de-
crease depending on the pressure in the extracorporeal
circuit.
[0037] A first electrode 504 and a second electrode
505 are arranged on two opposing walls of the cavity 503
forming a capacitive arrangement. These electrodes
504,505 form, together with an inductor 506, a resonance
circuit similar to the one described above in connection
with figures 3 and 4.
[0038] Figure 5c illustrates a situation where the sen-
sor 500 is located in an environment in which the pressure
in the extracorporeal circuit is higher than the pressure
inside the cavity 503, i.e. higher than atmospheric pres-
sure. This leads to a net pressure force 510 acting on
the lid 502 resulting in a decrease of the volume of the
cavity 503. Consequently, the two electrodes 504,505
are brought closer to each other, changing the capaci-
tance of the electrode arrangement and thereby chang-
ing the resonance frequency of the resonance circuit.
[0039] Figure 5d illustrates a situation where the sen-
sor 500 is located in an environment in which the pressure
in the extracorporeal circuit is lower than the pressure
inside the cavity 503, i.e. lower than atmospheric pres-
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sure. This leads to a net pressure force 520 acting on
the lid 502 resulting in an increase of the volume of the
cavity 503. Consequently, the two electrodes 504,505
are brought further away from each other, changing the
capacitance of the electrode arrangement and thereby
changing the resonance frequency of the resonance cir-
cuit.
[0040] Figure 5e illustrates schematically an alterna-
tive embodiment of a device comprising a sensor config-
uration. A sensor 551 is mounted, e.g. glued or welded,
on the inside wall 550 of a container for a biological fluid,
for example a blood container with, e.g., rigid walls. Sim-
ilar to the embodiment described above, electrodes 554
and 565 and an inductor 566 are located on a sensor lid
554 and a substrate 561, respectively. A cavity 553 is
formed by the lid 552 and the substrate 561. As in the
previous embodiment, the cavity 553 is in pressure com-
munication with the outside of the container for biological
fluid by means of a hole 555. A pressure differences be-
tween the cavity and the inside of the container for bio-
logical fluid results in flexing of the lid 552 and consequent
relative displacement of the electrodes 554 and 565.
[0041] An alternative embodiment of a device accord-
ing to the invention is illustrated in a perspective view in
figure 6a and in a cross sectional view in figure 6b. A
pressure sensor 601, similar to the sensors described
above in connection with figures 5a-e, comprises a cavity
603 and a hole 635 for allowing the cavity 603 to obtain
atmospheric pressure. A part of an electrode pattern 605
is formed on the sensor 601. The sensor 601 is attached
to a tube 602, of which only a short section is shown, by
way of a housing 610. The difference between a pressure
of a fluid within the tube 602 and the atmospheric pres-
sure is sensed via a membrane 612 as described above
in connection with figures 5a-e.
[0042] The device, i.e. housing and sensor described
above in figures 6a and 6b, is manufactured, for example,
by way of techniques that employ insert molding.
[0043] Yet an alternative embodiment of a device ac-
cording to the invention is illustrated in a cross sectional
view in figure 6c. A pressure sensor 681, similar to the
sensors described above in connection with figures 5a-
e, comprises a cavity 683 and a hole 685 for allowing the
cavity 683 to obtain atmospheric pressure. A part of an
electrode pattern is formed on the sensor 681. The sen-
sor 681 is attached to a tube 682, of which only a short
section is shown, at a location where the tube 682 is
provided with a hole 690 as described, e.g., in the inter-
national patent application published with number WO
00/72747. The difference between a pressure of a fluid
within the tube 682 and the atmospheric pressure is
sensed as described above in connection with figures
5a-5e.
[0044] Turning now to figures 7a and 7b, a system 701
according to one embodiment of the present invention
will be briefly described. The system 701 comprises a
device 703, such as a cassette, which forms part of an
extracorporeal blood circuit 711, 712. Two pressure sen-

sors 702, such as the sensors described above, are ar-
ranged in a side wall of the device 703, the arrangement
being such that the sensor is mounted flush with both an
inside surface and an outside surface of the wall of the
device 703. It is to be noted, however, that it is not nec-
essary that the sensor is mounted flush with the surfaces.
[0045] In operation, the device 703 is arranged at a
dialysis apparatus 704, only a part of which is shown in
figures 7a and 7b, secured by means of mechanical cou-
pling devices 708, 709. Within the dialysis apparatus 704
is an electromagnetic wave transmitter and a receiver
located, schematically illustrated by a coil structure 705.
The transmitter and receiver is controlled by a control
unit (not shown) within the apparatus 704.
[0046] Figures 8a-c illustrate schematically, by way of
a respective block diagram, systems according to the
present invention. The systems may for example form
part, as described above, of a dialysis machine of which
only a respective side wall 806, 826 and 846 is illustrated.
Moreover, the systems are controlled by means of a re-
spective controller 801, 821 and 841.
[0047] In figure 8a, a first tunable oscillator 808 con-
nected to a first transmitting and receiving antenna 810
communicates by way of a first alternating electromag-
netic field with a first sensor 802. A second tunable os-
cillator 812 connected to a second transmitting and re-
ceiving antenna 814 communicates by way of a second
alternating electromagnetic field with a second sensor
804. The tunable oscillators 808, 812 thereby provide a
respective signal to the controller 801 indicative of the
conditions sensed by the sensors 802 and 804, respec-
tively.
[0048] In figure 8b, a transmitter 828 connected to a
transmitting antenna 830 generates, i.e. transmits, an
alternating electromagnetic field which interacts with a
sensor 822. A receiver 832 receives, via a receiving an-
tenna 834, the alternating electromagnetic field, as mod-
ified by interaction with the sensor 822, and thereby pro-
vides a signal to the controller 821 indicative of the con-
ditions sensed by the sensor 822.
[0049] In figure 8c, a transmitter 848 connected to an
antenna 850 generates, i.e. transmits, an alternating
electromagnetic field which interacts with a sensor 842.
A receiver 852 receives, via the same antenna 850, the
alternating electromagnetic field, as modified by interac-
tion with the sensor 842, and thereby provides a signal
to the controller 841 indicative of the conditions sensed
by the sensor 842.
[0050] After manufacture of a device comprising a
pressure sensor as described above, there might be a
wish to test the sensor so that one may be certain that it
functions properly. One way of doing this is to apply a
pressure to the sensor and measure the resonance fre-
quency of the sensor. The sensor is made to have a cer-
tain resonance frequency without any applied pressure.
If the pressure sensor has a different resonance frequen-
cy when a pressure is applied to the sensor this may be
taken as an indication that the pressure sensor is func-
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tioning. However, it may be that the pressure sensor has
a different resonance frequency without any applied
pressure and still is non-functioning. Thus, in order to be
more certain at least two different testing pressures may
be applied to the sensor while the resonance frequency
is measured.
[0051] The testing pressure may be applied in a
number of different ways, for example as a static pressure
in a pressure chamber.
[0052] By trimming during manufacturing of the pres-
sure sensor it may be given different resonance frequen-
cies which can thus be used to distinguish between dif-
ferent disposable sets. Thus, different tubing sets for use
on the same machine may be identified as different tubing
sets by discernment of the different resonance frequen-
cies. Moreover, different medical procedures may also
make use hereof.
[0053] As mentioned above the calibration at manu-
facturing and/or at the beginning of use at startup of a
dialysis session can also provide for ensuring that the
pressure sensor is working. This can be a function test
like process to see if a proper response to the application
of varying pressures by the blood pump or other mechan-
ical alteration. The mechanical alteration may be the ap-
pliance of a mechanical force to test the electronic re-
sponse frequency. The force for altering the sensor me-
chanically may be applied, e.g., by applying an ultra-
sound wave on the sensor.
[0054] The described embodiments are intended as
examples only and may be modified by the man skilled
in the art in a number of different ways without departing
from the scope of the invention which is defined by the
appending claims.
[0055] For example the resonant sensor described
above may be modified in that the inductance is made
variable while the capacitance is fixed.
[0056] Another example is that the device for trans-
porting biological fluid may be used in other extracorpor-
eal management and/or treatments of biological fluids
than specified above. Such other extracorporeal man-
agement and/or treatments may include: separation of
blood into blood components; treatment to reduce path-
ogens such as viruses in biological fluids; absorption of
specific cells or substances in blood; cell sorting and
treatment of selected cells.

Claims

1. A device for transporting biological fluid in at least a
part of an extracorporeal circuit, said at least part of
the extracorporeal circuit being comprised by said
device, being disposable, and comprising at least
one pressure sensor (500, 601) configured to be in
fluid communication with the biological fluid during
use, wherein the at least one pressure sensor com-
prises a container, which forms a cavity (503, 603),
the container having a hole in the wall of the container

such that the cavity is in pressure communication
with the surroundings by means of the hole, and in
that the at least one pressure sensor is configured
for sensing a difference between a pressure of the
biological fluid and the pressure of the cavity and
comprising an electric circuit that is configured to be
energized by an applied alternating first electromag-
netic field and configured to communicate informa-
tion indicative of a pressure from the pressure sensor
via a second alternating electromagnetic field.

2. A device according to claim 1, where the sensor com-
prises a compressible container, the compression or
expansion of which is indicative of the pressure in
the extracorporeal circuit.

3. A device according to claim 2, where the pressure
sensor comprises components in the form of a ca-
pacitance and an inductance, of which components
at least one is a variable component which varies
with the compression and/or expansion of the con-
tainer, said capacitance and inductance forming a
resonance circuit for the applied alternating electro-
magnetic field.

4. A device according to claim 3, wherein the capaci-
tance is variable.

5. A device according to any of claims 2 to 4, wherein
the container has the form of a substantially rigid box
with a membrane on one side.

6. A device according to any of claims 3 to 5, wherein
a part of the variable component is arranged on the
membrane.

7. A device according to any of claims 3 to 6, wherein
a part of the variable component varies with the
movement of the membrane.

8. A device according to any of claims 3 to 7, wherein
a part of the variable component is formed from or
by the membrane.

9. A device according to any of claims 3 to 8, wherein
the device is configured by way of its resonance fre-
quency to be indicative of the intended use of the
device.

10. A device according to any one of the preceding
claims, wherein the pressure sensor is arranged
within the device.

11. A device according to any one of the preceding
claims, wherein the first and second alternating elec-
tromagnetic fields are one and the same electromag-
netic field.
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12. A device according to any one of the preceding
claims, wherein the first and second alternating elec-
tromagnetic fields are in the radio frequency range.

13. A device according to any one of the preceding
claims, wherein the pressure sensor is connected to
the extracorporeal circuit such that it forms a portion
of the circuit.

14. A device according to any one of the preceding
claims, wherein the device is insert molded.

15. A device according to any one of claims 1 to 13,
wherein the sensor is glued or welded to a wall of
the extracorporeal circuit and thereby establishing a
seal between the sensor and the circuit.

16. A device according to any one of the preceding
claims, wherein at least a part of the extracorporeal
circuit is configured for dialysis, blood separation,
blood donation, hemofiltration or cardiopulmonary
bypass.

17. A device according to any one of the preceding
claims, wherein at least a part of the extracorporeal
circuit is selected from the group comprising dialyser,
cassette, ultrafilter, tube, connector, container,
chamber, fluid bag, blood container, collection bags,
pump segment part of lineset and oxygenator.

18. A system for managing biological fluids, comprising:

- a device according to any of claims.1 to 17;
- at least one transmitter configured to transmit
an alternating electromagnetic field to at least
one sensor in the device,
- at least one receiver configured to receive radio
frequency information from the device, wherein
the received information is indicative of at least
one pressure sensed by the device, and
- a control unit configured to control the trans-
mitter and the receiver.

19. A system according to claim 18, wherein the at least
one sensor is located in close proximity to the at least
one transmitter and the at least one receiver.

20. A system according to claim 18 or 19, wherein the
system forms part of a dialysis machine.

Patentansprüche

1. Vorrichtung zum Transportieren von biologischen
Flüssigkeiten in zumindest einem Teil eines extra-
korporalen Kreislaufs, wobei der mindestens eine
Teil des extrakorporalen Kreislaufs in der Vorrich-
tung enthalten ist, zum Einmalgebrauch bestimmt ist

und mindestens einen Drucksensor (500, 601) um-
fasst, der so eingerichtet ist, dass er während des
Gebrauchs mit der biologischen Flüssigkeit in einer
Flüssigkeitsverbindung steht, wobei der mindestens
eine Drucksensor einen Behälter umfasst, der einen
Hohlraum (503, 603) bildet, wobei der Behälter ein
Loch in der Wand des Behälters aufweist, sodass
der Hohlraum durch das Loch eine Druckverbindung
zur Umgebung aufweist, und dadurch, dass der min-
destens eine Drucksensor so eingerichtet ist, dass
er einen Unterschied zwischen einem Druck der bi-
ologischen Flüssigkeit und dem Druck des Hohl-
raums misst und eine elektrische Schaltung umfasst,
die so eingerichtet ist, dass ihr von einem angelegten
ersten elektromagnetischen Wechselfeld Energie
zugeführt wird und so eingerichtet ist, dass sie einen
Druck anzeigende Informationen von dem Druck-
sensor über ein zweites elektromagnetisches Wech-
selfeld überträgt.

2. Vorrichtung nach Anspruch 1, wo der Sensor einen
zusammendrückbaren Behälter umfasst, dessen
Zusammendrücken oder Ausdehnung den Druck in
dem extrakorporalen Kreislauf anzeigt.

3. Vorrichtung nach Anspruch 2, wo der Drucksensor
Bauteile in Form einer Kapazität und einer Indukti-
vität umfasst, wobei es sich bei mindestens einem
von den Bauteilen um ein einstellbares Bauteil han-
delt, das sich mit dem Zusammendrücken und/oder
Ausdehnen des Behälters verändert, wobei die Ka-
pazität und die Induktivität einen Schwingkreis für
das angelegte elektromagnetische Wechselfeld bil-
den.

4. Vorrichtung nach Anspruch 3, wobei die Kapazität
einstellbar ist.

5. Vorrichtung nach einem der Ansprüche 2 bis 4, wo-
bei der Behälter die Form eines im Wesentlichen
starren Kastens mit einer Membran auf einer Seite
aufweist.

6. Vorrichtung nach einem der Ansprüche 3 bis 5, wo-
bei ein Teil des einstellbaren Bauteils an der Mem-
bran angeordnet ist.

7. Vorrichtung nach einem der Ansprüche 3 bis 6, wo-
bei sich ein Teil des einstellbaren Bauteils mit der
Bewegung der Membran verändert.

8. Vorrichtung nach einem der Ansprüche 3 bis 7, wo-
bei ein Teil des einstellbaren Bauteils aus oder von
der Membran geformt ist.

9. Vorrichtung nach einem der Ansprüche 3 bis 8, wo-
bei die Vorrichtung mittels ihrer Resonanzfrequenz
so eingerichtet ist, dass sie die vorgesehene Ver-
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wendung der Vorrichtung anzeigt.

10. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Drucksensor in der Vorrichtung
angeordnet ist.

11. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei es sich bei dem ersten und zweiten
elektromagnetischen Wechselfeld um ein und das-
selbe elektromagnetische Feld handelt.

12. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei das erste und zweite elektromagne-
tische Wechselfeld im Hochfrequenzbereich liegen.

13. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei der Drucksensor so mit dem extra-
korporalen Kreislauf verbunden ist, dass er einen
Abschnitt des Kreislaufs bildet.

14. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Vorrichtung umspritzt ist.

15. Vorrichtung nach einem der Ansprüche 1 bis 13, wo-
bei der Sensor an einer Wand des extrakorporalen
Kreislaufs angeklebt oder angeschweißt ist und da-
durch eine Abdichtung zwischen dem Sensor und
dem Kreislauf herstellt.

16. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei zumindest ein Teil des extrakorpo-
ralen Kreislaufs für eine Dialyse, Blutauftrennung,
Blutspende, Hämofiltration oder einen kardiopulmo-
nalen Bypass ausgelegt ist.

17. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei zumindest ein Teil des extrakorpo-
ralen Kreislaufs aus der Gruppe ausgewählt ist, die
Dialysator, Kassette, Ultrafilter, Schlauch, Anschlus-
selement, Behälter, Kammer, Flüssigkeitsbeutel,
Blutbehälter, Auffangbeutel, Pumpensegmentteil
von Leitungssätzen und Oxygenator umfasst.

18. System zum Handhaben von biologischen Flüssig-
keiten, umfassend:

- eine Vorrichtung nach einem der Ansprüche 1
bis 17,
- mindestens einen Sender, der so eingerichtet
ist, dass er ein elektromagnetisches Wechsel-
feld an mindestens einen Sensor in der Vorrich-
tung überträgt,
- mindestens einen Empfänger, der so einge-
richtet ist, dass er Hochfrequenzinformationen
von der Vorrichtung empfängt, wobei die emp-
fangenen Informationen mindestens einen
Druck, der von der Vorrichtung gemessen wird,
anzeigen, und

- eine Steuereinheit, die so eingerichtet ist, dass
sie den Sender und den Empfänger steuert.

19. System nach Anspruch 18, wobei sich der mindes-
tens eine Sensor sehr nahe an dem mindestens ei-
nen Sender und dem mindestens einen Empfänger
befindet.

20. System nach Anspruch 18 oder 19, wobei das Sys-
tem einen Teil einer Dialysemaschine bildet.

Revendications

1. Dispositif de transport de fluide biologique dans au
moins une partie d’un circuit extracorporel, ladite au
moins une partie du circuit extracorporel étant com-
prise dans ledit dispositif, étant jetable, et compre-
nant au moins un détecteur de pression (500, 601)
configuré pour être en liaison fluidique avec le fluide
biologique pendant l’utilisation, dans lequel l’au
moins un détecteur de pression comprend un réser-
voir, qui forme une cavité (503, 603), le réservoir
comportant un trou dans la paroi du réservoir de sor-
te que la cavité est en liaison de pression avec l’en-
vironnement au moyen du trou, et en ce que l’au
moins un détecteur de pression est configuré pour
détecter une différence entre une pression du fluide
biologique et la pression de la cavité et comprenant
un circuit électrique qui est configuré pour être ali-
menté par un premier champ électromagnétique al-
ternatif appliqué et configuré pour transmettre des
informations indiquant une pression venant du dé-
tecteur de pression par l’intermédiaire d’un second
champ électro-magnétique alternatif.

2. Dispositif selon la revendication 1, dans lequel le dé-
tecteur comprend un réservoir compressible, dont la
compression ou l’expansion indique la pression
dans le circuit extracorporel.

3. Dispositif selon la revendication 2, dans lequel le dé-
tecteur de pression comprend des composants sous
la forme d’une capacité et d’une inductance, au
moins l’un de ces composants étant un composant
variable qui varie avec la compression et/ou l’expan-
sion du réservoir, lesdites capacité et inductance for-
mant un circuit résonant pour le champ électroma-
gnétique alternatif appliqué.

4. Dispositif selon la revendication 3, dans lequel la ca-
pacité est variable.

5. Dispositif selon l’une quelconque des revendications
2 à 4, dans lequel le réservoir présente la forme d’une
boîte essentiellement rigide avec une membrane sur
un côté.
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6. Dispositif selon l’une quelconque des revendications
3 à 5, dans lequel une partie du composant variable
est disposée sur la membrane.

7. Dispositif selon l’une quelconque des revendications
3 à 6, dans lequel une partie du composant variable
varie avec le mouvement de la membrane.

8. Dispositif selon l’une quelconque des revendications
3 à 7, dans lequel une partie du composant variable
est formée à partir de ou par la membrane.

9. Dispositif selon l’une quelconque des revendications
3 à 8, dans lequel le dispositif est configuré au moyen
de sa fréquence de résonance pour indiquer l’utili-
sation prévue du dispositif.

10. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le détecteur de pression
est disposé dans le dispositif.

11. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel les premier et second
champs électromagnétiques alternatifs sont un seul
et même champ électromagnétique.

12. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel les premier et second
champs électromagnétiques alternatifs sont dans le
domaine des radiofréquences.

13. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le détecteur de pression
est raccordé au circuit extracorporel de sorte qu’il
forme une section du circuit.

14. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le dispositif est moulé par
insertion.

15. Dispositif selon l’une quelconque des revendications
1 à 13, dans lequel le détecteur est collé ou soudé
à une paroi du circuit extracorporel et établit ainsi
une séparation étanche entre le détecteur et le cir-
cuit.

16. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel au moins une partie du
circuit extracorporel est configurée pour la dialyse,
la séparation du sang, le don de sang, l’hémofiltra-
tion ou la circulation extracorporelle.

17. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel au moins une partie du
circuit extracorporel est choisie dans le groupe com-
prenant dialyseur, cassette, ultrafiltre, tube, connec-
teur, réservoir, chambre, poche de fluide, récipient
pour sang, poche collectrice, partie de segment de

pompe d’un ensemble de conduites et oxygénateur.

18. Système de gestion de fluides biologiques,
comprenant :

- un dispositif selon l’une quelconque des reven-
dications 1 à 17,
- au moins un émetteur configuré pour transmet-
tre un champ électromagnétique alternatif à au
moins un détecteur dans le dispositif,
- au moins un récepteur configuré pour recevoir
des informations radiofréquences du dispositif,
les informations reçues indiquant au moins une
pression détectée par le dispositif, et
- une unité de commande configurée pour com-
mander l’émetteur et le récepteur.

19. Système selon la revendication 18, dans lequel l’au
moins un détecteur est situé à proximité étroite de
l’au moins un émetteur et de l’au moins un récepteur.

20. Système selon la revendication 18 ou 19, dans le-
quel le système forme une partie d’une machine de
dialyse.
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