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ABSTRACT

An injection system for injecting an injectate ?uid into a
blood Vessel of the patient and for carrying out a blood
pressure measurement of a patient. The injection system
includes a catheter tube having a ?rst end for penetrating the
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blood Vessel of the patient, and a pressure sensor Which is
arranged close to a second end of the catheter tube and can
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indication of the blood pressure of the patient.

sense a pressure of a liquid in the catheter tube as an
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BLOOD VESSEL CATHETER AND INJECTION
SYSTEM FOR CARRYING OUT A BLOOD
PRESSURE MEASUREMENT OF A PATIENT

[0001] This claims priority to German application DE 10
2005 060 079.4, ?led Dec. 15, 2005, the entire disclosure of
Which is incorporated by reference herein.
[0002] The present invention relates to blood vessel cath
eter located proximate to a patient’s body for measuring
blood pressure, drawing blood samples or injecting ?uids
into a blood vessel of the patient. The present invention
further relates to a system for draWing blood samples or
injecting ?uids into the blood vessel of the patient and for
carrying out a blood pressure measurement of a patient.

BACKGROUND

[0003] Measurement systems for measuring blood pres
sure of a patient’s body are Well knoWn in clinical appli

ances. They usually comprise a rinsing ?uid reservoir Which
is connected using a ?uid ?oW tube to a catheter tube, Which

in use penetrates a patient’s body such that the rinsing ?uid
is supplied as a continuous rinsing ?uid stream. Along the
rinsing channel one or more valves can be arranged to

manually stop the rinsing of the ?uid into the patient’s body.
[0004] The continuous measurement of a blood pressure
of a patient is important to monitor the condition of ill
patients. It is common that the measurement of the blood
pressure is carried out using a single use pressure sensor and

a rinsing system both mounted on an organiZer plate. This
organiZer plate With the sensors is Well accessible on heart
level for the operator. The pressure sensor on this organiZer
plate is then connected to the patient via a long tube Which

is ?lled With liquid. Thus, the pressure signal is hydraulically
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proximity to a patient’s body and for injecting an injectate
?uid into a blood vessel of the patient or draWing blood

samples from the patient. The blood vessel catheter includes
a catheter tube having a ?rst end for penetrating the blood
vessel of the patient and a pressure sensor Which is arranged
at a second end of the catheter tube outside of the patient,
Wherein the pressure sensor is adapted to sense a pressure of

the liquid in the catheter tube as an indication of the blood
pressure of a patient.

[0010] The catheter has an advantage that the pressure
sensor for sensing the blood pressure of the patient is located
close to the blood vessel of the patient such that a damping
or a resonance of the detected pressure is reduced or

eliminated. Furthermore, the pressure sensor is located out

side of the patient’s body such that a Zeroing of the pressure
sensor can be carried out even if the catheter is in use.

[0011]

Preferably, the pressure sensor is further adapted to

supply an electric pressure signal, Wherein an electric inter
face is provided to releasably couple the pressure sensor to
a reusable measurement unit. Thereby, the catheter is pro
vided as a disposable item Which can be further coupled to
a disposable ?uid transfer unit.

[0012] According to another embodiment of the present
invention, a valve, especially a control valve, is provided
Which is arranged betWeen the end of the catheter tube and
the pressure sensor Wherein the valve is adapted to be
operated depending on a valve activation signal. A valve

control interface may be provided to couple the valve With
a remote valve control element.

[0013] Advantageously, the valve includes a squeeZable
tube portion having an adaptable lumen Wherein the squeeZ

transmitted via the transfer tube. Typically there is a 3 Way

able tube is provided in such a Way to adapt the siZe of the
lumen depending on a pneumatic or hydraulic valve activa

stop cock betWeen patient and pressure sensor for draWing
blood samples or injecting ?uids.

tion signal.

[0005] The disadvantage of this system is that the pressure
signal is falsi?ed by the transfer characteristic of the long

[0014] According to a further embodiment, the valve may
be coupled to the electric interface for receiving an electric

valve activation signal.

transfer tube system due to damping or resonance as a result

of the length of the transfer tube.

[0006] As another possibility for measuring the blood
pressure the use of a tip manometer is knoWn. The tip
manometer is located at the tip of the catheter tube such that
in use the manometer is located inside the patient’s body.

Although such an arrangement provides a very good signal
transmission it is very expensive and a larger diameter of the
catheter tube is needed. Furthermore, controlling and adjust
ing the Zero point pressure of the tip manometer is no longer
possible after the catheter tube is placed inside the patient’s

body.

[0015] Preferably, a connector is provided for coupling the
catheter tube to a unit for rinsing, injection or draWing blood
samples. This alloWs for the catheter to be provided as a
disposable item Which can be releasably coupled to a ?uid
transfer unit. Unlike the previous art this connector is close

to the patient and preferably arranged upstream to the
pressure sensor

[0016]

The present invention may further provide a shut

off valve arranged upstream to the pressure sensor Which is

adapted to be manually operated for controlling a liquid ?oW
through the catheter tube. This alloWs an instant manual

control of the ?uid ?oW into the patient’s body. For this
SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide a
blood vessel catheter and a ?uid transfer system Which
avoids the drawbacks of the prior art and alloWs for an
accurate and continuous measurement of the blood pressure

of the patient.
[0008]

The present invention provides a blood vessel

catheter and a ?uid transfer system.

[0009] According to a ?rst aspect of the present invention,
a blood vessel catheter is provided for locating in close

valve also a 3 Way stop cock could be used. This can alloW

convenient application of a guide Wire to the catheter eg for

a Seldinger catheter placement technique.
[0017] According to another aspect of the present inven
tion a ?uid transfer system is provided for rinsing the
catheter or injecting an injectate ?uid into a blood vessel of

the patient or draWing blood samples from the patient and
for carrying out a blood pressure measurement on a patient.

The ?uid transfer system includes a catheter tube having a
?rst end for penetrating the blood vessel of a patient and a
pressure sensor Which is arranged close to a second end of
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the catheter tube, Wherein the pressure sensor is adapted to

Will reduce the pressure acting at the sensor position. Alter

sense a pressure of liquid in the catheter tube as an indication

natively other pressure limiting means could be applied.

of the blood pressure of the patient.

[0028] According to a preferred embodiment, a syringe is

[0018] The ?uid transfer system according to present

provided Which is connected to the ?uid ?oW means

invention alloWs a continuous measurement of a blood

betWeen the stop cock and the ?oW control unit for supply

pressure of a patient While the blood pressure is sensed close
to the patient’s body. A damping or a resonance of the
pressure signal thus advantageously can be avoided.

a bolus into the ?uid ?oW means, eg for ?ush rinsing.
Similar to state of the art blood sampling systems Which are

[0019] According to an embodiment of the present inven
tion, a measurement unit is provided Which is electrically
coupled to the pressure sensor for determining a pressure
value.

[0020]

Preferably, a control valve is arranged betWeen the

end of the catheter tube and the pressure sensor, Wherein the
control valve is adapted to be operated depending on a valve

activation signal. Furthermore, the ?uid transfer system

applied before the pressure sensor, blood samples could be
draWn through the pressure sensor eg by:

[0029] Positioning the stopcock in sampling position.
[0030] Pulling the piston out of the syringe thereby remov
ing rinsing ?uid from the doWnstream ?uid system.
[0031]

Applying a needleless vacuum blood collection

system to a blood sampling port, thereby draWing blood
from the patient.

includes a remote valve control element for providing the

valve activation signal. The valve permits remote control of
the ?uid ?oW through the catheter tube.

[0032]

[0021] Advantageously, a pneumatic signal activation line

[0033] Pushing back the piston to the syringe, thereby
re?lling the rinsing ?uid and cleaning the system.

is provided to couple the valve to the valve control element
Wherein the remote valve control element provides a pneu

matic or hydraulic valve activation signal.

Removing the needleless vacuum blood collection

system.

[0034] Positioning the stopcock in rinsing position.

[0022] Furthermore, it may be provided that the control

BRIEF DESCRIPTION OF THE DRAWINGS

valve includes a squeeZable tube portion having a ?exible
lumen Wherein the squeeZable tube is provided in such a Way
to adapt the ?exible lumen depending on the pneumatic or

noW described in more detail With respect to the accompa

hydraulic valve activation signal.

nying draWings in Which:

[0023] According to a preferred embodiment of the

[0036]

present invention the ?uid transfer system includes a reser
voir for a rinsing medium, a ?uid ?oW means coupled to the

a ?uid transfer system according to the present invention;

catheter tube, and a stop cock Which is adapted to couple the
reservoir to the catheter tube in a rinsing position.

[0035]

[0037]

Preferred embodiments of the present invention are

FIG. 1 is a schematic vieW of one embodiment of
FIG. 2 is a more detailed schematic vieW of a ?uid

transfer system according to the present invention;

[0024] Furthermore, the stop cock may be adapted to

[0038]

couple a reference pressure to the ?uid ?oW means in a

nulling position.

control unit arranged in the ?uid ?oW path of the ?uid
transfer system according to a preferred embodiment; and

[0025] Moreover, the stop cock may be coupled to the

[0039]

valve control element in such a Way that in the nulling

control unit arranged in the ?uid ?oW path of the ?uid
transfer system according to a another preferred embodi
ment; and

position the valve is closed.

[0026]

Preferably, the stop cock is adapted to cut off the

?uid ?oW in the ?uid ?oW means in a sampling position.

FIG. 3a-d shoW a cross-sectional vieW of a ?oW

FIG. 3e-f shoW a cross-sectional vieW of a ?oW

[0040] FIGS. 4a and 4b shoW a cross sectional vieW of
another embodiment of a ?oW control unit for use in the ?uid

[0027] A ?uid transfer system can be provided With a ?oW
control unit having an upstream end Which is coupled to a
stop cock and a doWnstream end. The ?oW control unit

transfer system according to the present invention in a ?rst
and a second operational condition.

includes a rinsing capillary for providing a predetermined
?oW of liquid through the ?uid ?oW means, a ?rst check

[0041]

valve adapted to open if a pressure difference betWeen the
upstream end and the doWnstream end of the ?oW control
unit exceeds a predetermined ?rst pressure value, and a
second check valve adapted to open if a pressure difference
betWeen the doWnstream end and the upstream end of the
?oW control unit exceeds a predetermined second pressure

tion;

FIG. 5 is a schematic vieW of another embodiment

of the ?uid transfer system according to the present inven
[0042]

FIG. 6 is a schematic vieW of another embodiment

of the ?uid transfer system according to the present inven

tion;
[0043]

FIG. 7 is a more detailed schematic vieW of another

value. Preferably the check valves are arranged in order that
all ?uid paths are reached by the rinsing streams through the

?uid transfer system according to the present invention;

capillary or the doWnstream check valve. In case the pres
sure sensor could not Withstand the pressure generated

[0044] FIG. 8a and 8b are a cross-sectional vieW from tWo
sides of a catheter as shoWn in FIG. 7; and

during manual injection, the smallest cross section of the
?uid path in the ?oW control unit is chosen smaller than the
smallest cross section doWnstream the pressure sensor. This

[0045] FIG. 9 is a more detailed vieW of the interface as
shoWn in FIG. 7.
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[0052]

The ?uid transfer unit 2 includes a ?uid ?oW means

or section 24 on Which from upstream to doWnstream a stop

[0046]

FIG. 1 shows a schematic vieW of a ?uid transfer

system for supplying an injected ?uid into a patient’s body.
The ?uid transfer system includes a blood vessel catheter
unit 1, a ?uid transfer unit 2, an operational unit 3, and a
reservoir 4 for supplying a rinsing ?uid. The blood vessel
catheter unit 1 and the ?uid transfer unit 2 may be coupled
by a ?rst interface 15 and the blood vessel catheter unit and
the operational unit 3 are coupled by a second interface 19.
Furthermore, the ?uid transfer unit 2 may include a third
interface 29 for coupling With the reservoir 4.

[0047] The blood vessel catheter unit 1 includes a catheter
tube 11 having a tip end for penetrating a blood vessel of the
patient’s body. At another end of the catheter tube 11 a
control valve 12 is arranged to cut off the ?oW of the injected
?uid through the catheter tube 11 depending on an activation
signal. The activation signal can be applied as a pneumatic,
hydraulic or electrical signal. In the illustrated embodiment

the activation signal is supplied to the control valve by
means of a pneumatic valve activation line 19 Which is
coupled by means of the second interface 19 With a valve
control element 31. The valve control element 31 can be
designed as a belloW to provide a pressure for controlling the
control valve.

[0048] The catheter tube 11 can be provided With a tem
perature sensor 10. Temperature sensor signal lines 16 are

cock 28, a syringe 27, a blood sample port 26, and a ?oW
control unit 20 are arranged. On the up stream end of the ?uid
?oW means 24 as the third interface a reservoir connector

port 29 is provided Which serves for applying the reservoir
4 including the rinsing ?uid to be supplied to the patient.

[0053]

The stop cock 28 can be placed into three positions:

[0054] In a ?rst rinsing position the reservoir 4 is con
nected to the ?uid ?oW means 24 such that the injectate ?uid
?oWs via the ?uid ?oW means and the connector 15 to the
blood vessel catheter unit 1 to supply the injectate ?uid to

the patient.
[0055]

In a nulling position the stop cock 28 applies on the

?uid in the ?uid ?oW means 24 a predetermined pressure
reference, preferably an atmospheric pressure of an outer
environment. Via the ?uid ?oW means 24 the predetermined

pressure reference is applied to the catheter unit 1. Therein,
the predetermined pressure reference is used to calibrate the
pressure sensor 13.

[0056]

In a sampling position the stop cock 28 is closed to

cut off the ?uid ?oW means 24 from the reservoir 4 as Well

as from the pressure reference. This position may be used to

draW a blood sample via the blood sample port 26. The
syringe 27 could be used to remove the rinsing ?uid from the
catheter unit 1 and the ?uid transfer unit 2 and release it back

coupled to the second interface 19. The operational unit 3
Which may be coupled to the second interface 19 is designed
for measuring the temperature. The temperature sensor 10 is
preferably located at a portion of the catheter tube 11, eg
the tip, Which is located inside the patient’s body While in

using the syringe 27.

use.

sensor 13 of the catheter unit 1 it is necessary that the control
valve 12 is closed such that no ?uid can ?oW through the

[0049] Upstream to the control valve 12 a pressure sensor
13 is coupled to the lumen of the ?uid channel Within the
catheter unit 1. The pressure sensor 13 supplies an electrical

catheter tube 11. This is achieved by applying the activation
signal on the pneumatic valve activation line 18. Further
more, a calibration signal can be generated by the stop cock

pressure signal via electrical pressure signal lines 17 to the
second interface 19 such that the electric pressure signal can
be received by the operational unit 3 for detection. The
pressure sensor 13 determines the pressure of the liquid

28 Which is applied to the operation unit 3 such that a
calibration measurement of the pressure in the catheter unit
1 can be initiated automatically.

Within the lumen of the ?uid channel as an indication of the

blood pressure of the patient. Usually, the pressure of the
liquid in the ?uid channel substantially corresponds to the
blood pressure of the patient. Thus, the second interface 19

includes ports for connecting the temperature signal lines
16, the pressure signal lines 17 as Well as the pneumatic
valve activation line 18.
[0050]

The blood vessel catheter unit 1 may further com

prise a cut-off valve 14 for manually cutting off the ?uid
stream through the catheter tube 11.

[0051] Upstream to the cut-off valve 14, the ?rst interface
15 is located Which is provided as a connector 15. The
connector 15 serves for a releasably coupling the ?uid
transfer unit 2 to the blood vessel catheter unit 1 such that
the rinsing ?uid can ?oW from the ?uid transfer unit 2 to the

catheter unit 1. By providing the second interface 19 and the
connector 15, the blood vessel catheter unit 1 can be

completely released from the operational unit 3 and the ?uid
transfer unit 2. This alloWs that the catheter unit 1 and the
?uid transfer unit 2 can be designed as a disposable item

after the blood sample is draWn. In the sampling position
also for ?ush rinsing a bolus can be applied to the patient

[0057]

[0058]

To apply the pressure reference onto the pressure

The ?oW control unit 20 is designed to permanently

alloW a rinsing ?uid ?oW though a capillary 21 Which has a
predetermined ?oW rate eg of 3 ml/h. To alloW that the

rinsing ?uid could be removed and blood samples could be
taken via the connector 15 the ?oW control unit 20 has to
provide a bypass Which is formed by a ?rst check valve 23.
The ?rst check valve 23 opens if a pressure betWeen a

doWnstream end, eg at the connector 15, and an upstream
end excites a predetermined ?rst threshold pressure. This
threshold is chosen at a loW negative value eg 10 mmHg in
order not to damage blood cells. The pressure difference can

for example be achieved by the syringe 27 or by connecting
a syringe 26 to the blood sample port 26 and by applying an
underpressure onto the ?uid ?oW means 24. The ?oW control
unit 20 includes a second check valve 22 Which opens if at
least a second threshold pressure is applied from upstream to
doWnstream for example if a bolus is injected into the ?uid
?oW means 24 Which shall be dispensed to the patient. This
threshold is chosen at a positive value greater than the

pressure usually applied to the ?uid reservoir 4 eg 500

mmHg.

While the operational unit 3 may eg be designed for

[0059]

repeated use.

system is illustrated. With regard to the blood vessel catheter

In FIG. 2 a more detailed vieW of the ?uid transfer
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unit 1 it is shown that the catheter unit 1 is integrally formed
as the interface 19, the connector 15 and the pneumatic valve
activation line 18 Which are releasably connectable to the
?uid transfer unit 2 and the operation unit 3.
[0060] In the detailed vieW, it can be seen that the control
valve 12 of the catheter unit 1 is designed as a squeeze valve
Which can be controlled by means of a pneumatic activation
signal that is applied onto a ?exible tube 32. An increasing

pressure Within the pneumatic signal activation line 18
results in that the lumen of the ?exible tube 32 is reduced
and ?nally cut off such that a main ?oW path 33 Within the

control valve 12 is closed. By releasing the overpressure
Within the pneumatic signal activation line 18 the blood
pressure of the patient Within the main ?oW path 33 results
in that the ?exible tube 32 opens such that the rinsing ?uid
is able to ?oW again through the catheter tube 11 into the
patients body. In a preferred embodiment of the present
invention, a loW or even negative pressure gradient is

applied to the pneumatic signal activation line 18 in order to
force the ?exible tube 32 to be extended and forced at the

inner Wall of the main ?oW path 33. Thus, it is ensured that
the ?exible tube is not even partly blocking the Way of the

main ?oW path and thus the control valve 12 is fully opened
again.

[0061]

Generally, the control valve 12 can be remote
controlled via the pneumatic signal activation line 18 and
may be coupled to the stop cock 28 such that the overpres
sure is applied to the control valve 12 if the stop cock 28 is

positioned in the nulling position.
[0062] In one embodiment, the stop cock 28 may comprise
a pivotable inner member Which provides a cutting off of the
?uid ?oW connection betWeen the reservoir 4 and the ?uid
?oW means 24 and a connection betWeen the ?uid ?oW
means 24 and the pressure reference depending on the

position of the inner member. The pivotable inner member
is provided With a lever 34 Which activates the valve control
element 31 in form of the belloW such that the belloW is

squeezed and an overpressure in the pneumatic signal acti
vation line 18 is obtained. In other positions the lever 34
releases the belloW 31 such that the pressure Within the

pneumatic signal line relieves resulting in the control valve

opening again.
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a small ?oW path from an upstream port 52 to a doWnstream

port 53 of the ?oW control unit 20. The ?oW path has a small
lumen adapted to maintain a constant predetermined rinsing
?oW rate of eg 3 ml/h. The ?rst check valve 23 (FIG. 2)
includes a ?rst ?exible member 54 a ?rst end of Which is

?xedly attached at a support element 55. A second end of the
?rst ?exible member 54 abuts a stop area 56 of the capillary
body 59 if no additional pressure is applied. If an increased

pressure betWeen the upstream and the doWnstream port 52,
53 of the ?oW control unit 20 is applied the overpressure also
acts on the ?rst ?exible member 54 Which opens if a ?rst

threshold pressure is exceeded.

[0067] The ?rst ?exible member 54 is usually closed and
may be provided having an “umbrella behavior”, i.e. if the
?rst threshold pressure is exceeded the ?rst ?exible member
54 ?aps such that the second end of the ?rst ?exible member
54 is instantly removed from the stop area 56 and a ?uid
channel is established betWeen the upstream and the doWn
stream port 52, 53 of the ?oW control unit 20. The lumen of
the established ?uid channel has a siZe Which alloWs a ?oW

rate Which is essentially larger than the rinsing ?oW rate

through the capillary 51.
[0068]

Similarly, a second check valve 22 (FIG. 2) is

arranged Which includes a second ?exible member 58 Which
is attached With a ?rst end to the support element 55 and
Which abuts With a second end on an inner stop area 60 of

the housing 50. Therefore, the second check valve 22 is
usually closed. It remains closed if a positive pressure
difference betWeen the upstream and the doWnstream port
52, 53 of the ?oW control unit 20 is applied. If a positive
pressure difference betWeen the doWnstream port 53 and the
upstream port 52 is applied the second ?exible member 58
may ?ap. The second ?exible member 58 is adapted that it
?aps if a pressure betWeen the doWnstream port 53 and the
upstream port 52 excites a second threshold pressure. Thus,
one exemplary embodiment of a ?oW control unit 20 having
the aforementioned functionality can be realiZed.
[0069] In FIG. 3b to 3d the mechanism is illustrated for
these three basic situations. In FIG. 3b ?oW through the
capillary 21 takes place Whereas a threshold pressure is not
exceeded.

[0064] In the nulling position the control valve 12 is

[0070] In FIG. 30 the situation is illustrated Where the ?rst
threshold pressure is exceeded and the ?rst ?exible member
54 ?aps such that the second end of the ?rst ?exible member
54 is instantly removed from the stop area 56. This is the
situation When a pressure difference exists Where the higher

closed and the ?uid ?oW means 24 is opened to the pressure

pressure is applied from the doWnstream port 53.

[0063] According to other embodiments the control valve
12 can be electrically or mechanically activated and deac
tivated in a remote manner.

reference such that the pressure sensor 13 can be calibrated

even if the catheter tube 11 penetrates the blood vessel of the

patient. Furthermore, the close coupling of the pressure
sensor 13 With the catheter tube 11 alloWs for a continuous

measuring of the blood pressure While the damping and
resonance effects are reduced.

[0065] The second interface 19 is adapted to be coupled to
the operational unit 3 via an appropriate plug such that an
electronic monitoring unit 35 can continuously monitor the
blood temperature and the blood pressure of the patient.

[0071]

The other situation is illustrated in FIG. 3d. Herein,

a pressure from the upstream port is applied Which causes a

pressure difference betWeen the upstream port and the
doWnstream port in favor of the upstream port Which
exceeds the threshold. Thus, the second ?exible member 58
?aps to give Way Whereas the ?rst ?exible member 54 is

pressed against the Wall.
[0072]

In FIGS. 3e and 3], two situations for another

embodiment of the ?oW control unit 20 are illustrated. In this

[0066] In FIGS. 3a to d, a preferred embodiment of the
?oW control unit 20 is shoWn. The ?oW control unit 20
includes a housing 50 in Which a rinsing capillary 51

embodiment, ?exible member 55 in form of a ring is
provided in the circumference of the housing 50. This
?exible member 55 is adapted to close the lumen betWeen
the doWnstream port 53 and the upstream port 52. This is

included in a capillary body 59 is arranged Which provides

accomplished by ?exible member 55 being pressed against

US 2007/0142729 Al
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the outer Wall of the member With capillary 21. Thus, in the
situation of FIG. 3e ?oW betWeen the upstream port 52 and

remote disposable unit 2 (?uid transfer unit) and a remote
reusable unit 3 (operational or measurement unit). Since the

the downstream port 53 is only possible via the capillary 21.

catheter is usually accessible for maintenance only With
di?iculty, the necessary operations after placing the catheter
like rinsing, draWing blood samples and Zeroing the pressure

In order to ensure that the ?exible member 55 closes the
lumen, a pressure is applied onto a medium through inlet 57.

By means of this pressure applied, the ?exible member 55

is pressed against the member comprising the capillary 21.
[0073] In FIG. 3fa second situation is shoWn as in FIG. 3e
Whereas noW negative pressure is applied to the inlet 57.

Thus, the ?exible member 55 is de?ated and thereby gives
path for ?oW betWeen the upstream port 52 and the doWn
stream port 53. The actuation of the ?exible member 55 to

sensor are remotely operated. Preferred this is achieved by
a preferably pneumatically operated control valve 12 and/or
pressure dependent check valves 22, 23. For measuring and
adjusting the Zero point pressure a remotely controlled valve
12 is arranged before the pressure sensor 13. This is pref
erably a pneumatically activated stop cock or a squeeze
valve. For practical reasons a hand operated shut-off valve

give free this path can be controlled remotely by applying

14 can be attached after the pressure sensor 13.

the respective negative pressure. Thus, in both cases of ?oW

[0080] The pressure sensor 13 and the valves 12, 14 and
the connector 15, are preferably arranged in a single rigid
housing at the end of the catheter tube 11 and located outside
of the patient. For catheter placement the pressure sensor 13
and all ?rmly connected valves 12, 14 preferably possess a
straight free passage, by Which a guide Wire can be intro
duced through the catheter lumen 11. Frequently also a
blood temperature sensor 10 is needed. Therefore, prefer
ably a thermistor is located at the tip of the catheter I and is
in thermal contact to the streaming blood of the patient. The
thermistor Wires (temperature sensor signal lines) 16 are

from upstream port 52 to doWnstream port 53 or ?oW from
doWnstream port 53 to upstream port 52 the ?exible member
55 can be sWitched from the situation in FIG. 3e (closed) to

the situation in FIG. 3f (open). The opening activation signal
could be derived from the nulling and sampling position of
stop cock 28.

[0074] In FIGS. 4a and 4b, another embodiment of the
?oW control unit is illustrated. The ?oW control unit includes
a housing 70 having an upstream port 72 and a doWnstream

port 73. Inside the housing 70 a rinsing capillary 75 is
arranged in a capillary body 74 to provide a rinsing ?oW
channel Which is permanently opened. Neighboured to the
capillary body 74 a ?rst ?oW path or channel 76 is arranged
Which leads to a ?rst check valve 77 having ?rst ?exible

placed in the same catheter tube hoWever in a separate

lumen. Preferably the thermistor Wires 16, the pressure
transducer Wires (electrical pressure signal lines) 17 and the
pneumatic valve activation line 18 are connected by an

members 78 Which are adapted to ?ap if the pressure
betWeen the upstream port 72 and the doWnstream port 73

interface, preferably a single plug 19 Which is integrated in
the mentioned rigid housing.

exceeds a ?rst threshold pressure. FIG. 4a shoWs a condition

[0081]

Wherein the ?rst threshold pressure is exceeded by the
applied pressure such that the ?rst ?exible members 78 are
?apped such that a ?uid channel betWeen the ?rst ?oW path
76 and the doWnstream port 73 is established.

(3 ml/h) of a rinsing solution. In order that this rinsing
system 2 does not damp the pressure signal, preferably

[0075] Furthermore, a second ?oW path 71 is provided
Which leads from the doWnstream port 73 to a second check
valve 79 Which includes second ?exible members 80 one
and of Which in a closed condition abut the stop area 81

Which is integrally formed With the housing 70. If a pressure
difference betWeen the up stream port 72 and the doWnstream
port 73 exceeds a predetermined second threshold pressure
the second ?exible members 80 ?ap such that the free ends
of the second ?exible members 80 are removed from the
stop area 81 such that a ?oW channel betWeen the second

?oW path 71 and the upstream port 72 is established. This
condition is shoWn in FIG. 4b.

[0076] The ?rst and second ?exible members are prefer
ably arranged such that they snap if a pressure to Which they
are subjected exceeds a threshold pressure. The snapping of
a valve is also knoWn as an umbrella e?fect.

[0077] The ?rst and second ?exible members 78, 80 are
preferably included in an integral element 81 Which is
formed as a ?exible part and can be introduced in the

housing 70. The integral element 81 may comprise an
engagement member 83 Which engages in a recess 84 of the

Usually, such catheters need a constant small ?oW

immediately after the catheter connection 15 a capillary 21
is attached. Because at the same connection also blood

samples could be taken or ?ush rinsing could be performed,
the capillary 21 could be bypassed dependent on the differ
ential pressure by check valves 22, 23. Check valve 22 opens
if the pressure in the rinsing system is 500 mmHg above the
blood pressure in the catheter 1. Check valve 23 opens if the

pressure in the rinsing system is 10 mmHg beloW than blood
pressure in the catheter 1. The capillary 21 and the check
valves 22, 23 are preferably arranged in a single housing 20
and the functions are preferably performed in a single part.
In a further embodiment, a ?exible tube 24 of appropriate

length extends from the housing 20 to a blood sample port
26, a syringe 27 and a hand operated stop cock 28. All of
them are preferably located on a bedbox at a convenient

place for the operator. The stop cock 28 is preferably at the
level of the heart.

[0082] The stop cock 28 is preferably adapted to be placed

in three positions: Rinsing positioniby connecting ?uid
reservoir 4 to catheter 1. Nulling positioniby connecting
atmosphere to catheter 1. Sampling positioniby closing all

ports. Forcing stop cock 28 in nulling position preferably
also mechanically activates a belloW 30 Which activates the

housing 70 When inserted.

valve 12 simultaneously via a pneumatic signal line 32.

[0078]

[0083]

As a result, a pressure measuring system With an

improved signal transfer behavior and a simple handling is

provided.
[0079]

The present invention includes a disposable cath

eter I With integrated pressure sensor 13 connected to a

Preferably, the interface plug 19 is connected to the

sensor electronic 33 by electric signal lines 25. As usual the
?uid reservoir 4 is held at 300 mmHg using a Wristband.
[0084] In FIG. 5 another schematic vieW of one embodi
ment of an injection system according to the present inven

