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Description

[0001] The present invention relates to a device for the
direct detection of the endovascular pressure of a fluid
in a vessel, which can be used for example during the
haemodyalisis treatments.
[0002] Generally, such detection device has a needle,
constituting a vascular access to said fluid, and a duct
which is in fluid communication with a distal end of the
needle, as well as a disposable portion having a needle-
holding element including said needle. Furthermore, the
device comprises a pressure sensor.
[0003] Currently, the direct measurements of endovas-
cular pressure, that is inside a blood vessel, take place
by means of detection devices which are equipped with
a vascular access, for example a needle terminal or other
type of catheter with peripheral, cardiac or central ac-
cess; these devices substantially belong to two catego-
ries, which distinguish one from the other one due to the
position assumed by the pressure sensor: on the terminal
lumen of the vascular access in a first case or outside
thereof in a second case, however in any point connected
to the vascular system downwards a duct connecting
such point to the vascular access.
[0004] The devices belonging to the first one of said
typologies are usually equipped with a miniaturized pres-
sure sensor, suitable to be directly introduced into the
blood vessel and electrically wired for the related power
supply and transmission of the measurement signal to-
wards outside. Then, they perform a direct measurement
of the endovascular pressure.
[0005] US patent application No. 2010/0094143 A de-
scribes a cardiac catheter with a needle intended to be
inserted for example in the pericardial space; on the distal
end of the needle a pressure sensor is directly mounted
to measure the pressure inside the lumen wherein the
needle is inserted.
[0006] On the contrary, US patent No. 5,954,701 B de-
scribes a cannula needle on the distal end thereof a de-
vice is inserted for the pressure measurement.
[0007] However, it is to be noted that in none of these
examples the pressure of a blood flow, or a flow of a
saline, dialytic, etc. solution flowing into the catheter is
detected.
[0008] According to the second type, an auxiliary duct
branches from the lumen of the vascular access in use,
the duct being typically filled up with blood, saline solu-
tions or another liquid, ending with an elastic membrane,
the deformation thereof depending upon the pressure
applied thereto.
[0009] This deformation is measured by means of a
sensor, for example optical or of other type, and it allows
an indirect detection of the pressure in the vessel wherein
said vascular access insists. However, the indirect de-
tection could not have the required accuracy, in particular
as far as the measurement sensibility is concerned.
[0010] Examples of this second type are schematically
described in US patent No. 3,786,810 B, which however

describes even a possible insertion of a sensor for the
measurement of the pressure inside a cannula.
[0011] US patent No. 7,927,270 B describes several
examples of pressure sensors indirectly measuring the
pressure inside a catheter or a needle of any nature, or
even inside the beak of a syringe. Other examples are
described in US patent No. 3,807,389 B and in British
patent application No. GB 2,488,810 A.
[0012] At last, US patent No. 5,454,374 B describes a
system for measuring the blood pressure in a haemodi-
alysis device wherein the pressure is detected from the
height of a blood column directly by a needle for tests.
[0013] In an additional type of devices for the direct
detection of the endovascular pressure, the fluid inside
the vessel is in contact with an air column, formed in a
catheter or a capillary, and the pressure variations are
detected on the air column.
[0014] An example of this type of device is described
in International patent application No. WO 2014/054791,
wherein the air column branches from a needle-holding
element through a catheter connected directly to a pres-
sure sensor, without any caution related to the possible
pollution or infection in the air column which could be
transmitted to the fluid.
[0015] The same serious problem is detected even in
the device described in the European patent application
N. 2,301,610 A2.
[0016] The critical aspects of the first type of devices
to measure the pressure consist in the need for having
to insert a sensor inside a vessel or an element which
must have an inside volume sufficiently wide to receive
it, and in that for the pressure detection usually a specific
access is performed, then hardly usable for other medical
purposes such as the infusion of therapeutic liquids or
the extra-body circulation.
[0017] Furthermore, the need for using disposable de-
vices makes necessary the removal of transducers and
related wiring.
[0018] As far as the above-mentioned second type is
instead concerned, it is noted that the indirect nature of
detecting the endovascular pressure makes the meas-
urement not sufficiently accurate, the measurement ac-
curacy depending both from the membrane deformability
which, among other things, has a linear elastic constant
only if the shifting of the membrane centre does not ex-
ceed half thickness thereof, and for the presence of a
transmission chain of the pressure wave constituted by
the liquid inside the catheter which introduces a hydraulic
resistance due to the viscosity thereof, as well as a hy-
draulic inertia due to the mass thereof.
[0019] Furthermore, considering the blood nature, the
use of anticoagulant agents, such as heparin, can be
used, to avoid the formation of coagula in blood which
could invalidate the correct detection of the blood pres-
sure.
[0020] An additional critical aspect, common to the
above-illustrated solutions as determined by the struc-
tural features thereof, lies in the need for a wiring to con-
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nect the used sensors to outer devices for treating the
signal and/or for the power supply of the transducers,
which makes not possible to use them as medical devices
which can be worn.
[0021] The technical problem underlying the present
invention is to provide a device for the direct detection of
the endovascular pressure allowing to obviate the draw-
backs mentioned above with reference to the known art.
[0022] Such problem is solved by means of a device
for the direct detection of the endovascular pressure as
above specified and as defined in the enclosed claim 1.
[0023] The main advantage of the device for the direct
detection of the endovascular pressure according to the
present invention lies in the increase in the measurement
accuracy, related to both static and dynamic quantities,
detected through the air column which, inside said cap-
illary ducts, is in contact with the endovascular fluid which
exerts its pressure thereon, by separating at the same
time such air column from outside in each process phase,
and then by preventing that the fluid, the pressure thereof
is to be measured, is polluted or infected thereby.
[0024] Differently from what noted in the devices be-
longing to the above-mentioned first category, now it be-
comes possible to perform measurements continuously
on a flow of liquids from and towards a vessel, for example
during treatments wherein an exchange of fluids through
the same vessel takes place, as it happens in haemodi-
alysis.
[0025] Moreover, the measurement is possible even
in absence of liquids inside the duct for transmitting the
pressure wave, which makes unnecessary the use of an-
ticoagulants.
[0026] At last, the separation between the portion for
acquiring the treatment and transmitting the signal with
respect to the portion referred to the access to the vessel
is implemented, by allowing to make the latter disposa-
ble.
[0027] In fact, according to preferred examples of the
device according to the present invention, they are sub-
stantially constituted by two portions: the first one is a
disposable portion; it includes a needle, equipped with a
coaxial cannula with suitable geometry, which forms a
capillary duct hydraulically connected, through a flexible
duct, to a connector suitable to the connection to a sec-
ond portion which is a re-usable portion and which com-
prises the transducers, the electronics for managing and
controlling the related signals, a radiofrequency trans-
mission module and a battery electric source. Said re-
usable portion is mainly an element with small sizes
which often constitutes the handle of the device and
which is suitable to be placed and/or fastened to any
portion of the patient’s body, for example by means of
an adhesive patch.
[0028] In particular, the connector, which is present in
the first disposable portion, comprises a valve which is
usually closed, but made permeable to the passage of
fluids only upon the moment of connecting, for example
by screwing, to the mentioned second portion.

[0029] In this way, upon inserting the needle in the ves-
sel, the air column included in the connection line be-
tween the capillary duct and the connector itself is not
dispersed towards the environment and it remains com-
pressed inside the same line.
[0030] Such effect is determined only by the fact that
the diastolic and systolic pressures, in each case, are
higher than the environmental ones, then the lumen of
the needle, seat for detecting the endovascular pressure,
moves, upon the insertion in the vessel, from a lower
pressure to a growing pressure.
[0031] Subsequently, the connector and the re-usable
portion are connected, through two distinct phases, to a
suitably shaped seal which will put in hydraulic continuity
the terminal portions of the connector and of the re-usable
portion whereas, in the second phase, the opening of the
valve present on the connector will take place by means
of a suitable mechanical actuation. This makes that the
small volume inside the re-usable portion, which includes
the sensors and which is hermetically closed, is placed
in connection to the air column present in the disposable
portion without substantially altering the volume content
thereof and without putting it in communication to the
outer environment, thus by keeping the same level of
inside pressure.
[0032] Then, in close proximity to the lumen of the nee-
dle a separation surface between blood and air will form
which will oscillate around an equilibrium position only
due to the effect of the pressure variations localized
therein, the elastic wave thereof is transmitted in the air
present inside the line towards the sensors present on
the handle for a direct and continuous measurement.
[0033] The present invention will be described herein-
after according to a preferred embodiment thereof, pro-
vided by way of example and not with limitative purposes,
by referring to the enclosed drawings wherein:

• figure 1 shows an axonometric view of an embodi-
ment of device for the direct detection of the en-
dovascular pressure according to the present inven-
tion;

• figure 2 shows an axonometric view in longitudinal
section of a disposable portion of the device of figure
1;

• figure 3 shows a cross section of a detail of the device
of figure 1;

• figure 4 shows an enlarged partial view and in lon-
gitudinal section of the device of figure 1, in particular
of the disposable portion;

• figure 5 shows an enlarged partial view in longitudi-
nal section of another detail of the device of figure 1;

• figure 6 shows an axonometric view of a component
of the device of figure 1;
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• figure 7 shows an exploded axonometric view related
to a re-usable portion of the device of figure 1;

• figure 8 shows a view in longitudinal section of the
re-usable portion of figure 7;

• figure 9 shows an exploded partial view of a detail
of the re-usable portion of figure 7; and

• figure 10 shows a sequence A-B-C of views in lon-
gitudinal section of the device of figure 1, which il-
lustrates three respective connection phases of the
disposable portions and which can be re-used, of
the previous figures.

[0034] Referring to the figures, a device for the direct
detection of the endovascular pressure is designated as
a whole with 1. The embodiment which will be described
hereinafter has the shape of a catheterisation with a but-
terfly needle.
[0035] It is constituted (figure 1) by a reusable portion
2 which has the shape of a substantially cylindrical han-
dle, with longitudinal ribs, which will be described here-
inafter with greater detail, and by a disposable portion 3
comprising, in turn, a hollow metallic needle 4 with an
open tip 40, intended to be inserted in a site of the pa-
tient’s body.
[0036] The needle 4, typically made of metallic mate-
rial, has a distal end 41 coupling to the proximal end of
a catheter 7 (figure 4), coaxial to the needle 4, and it
further includes a cannula 10 implementing a fluid line
therewith with the hydraulic continuity for the passage
and/or collection of a physiologic liquid. To this purpose,
the cannula 10 extends in the catheter 7 at the proximal
end thereof 44.
[0037] The catheter 7, conventionally implemented by
a flexible duct, thus constitutes a fluid-connecting line
which is only partially represented in the figures, which
is suitable to be connected for the interconnection to other
therapeutic or diagnostic devices, in particular but not
exclusively medical machines for injecting or draining flu-
ids from the human body, such as for example it happens
in treatments with extrabody circulation.
[0038] At the connection between the needle 4 and the
catheter 7, the device 1 comprises a tubular support 8,
in the shape of one of a pair of bushings arranged on the
same axis, to form a common passage channel crossed
by the needle 4 and by the duct 7. The support 8 can be
made of plastic material.
[0039] The tubular support 8 is substantially constitut-
ed by two portions: the first one thereof is a first cylindrical
element which constitutes a needle-holding element 11
of the disposable portion 3, which is crossed by the nee-
dle 4, comprising a pair of small wings 9 with a typical
butterfly-like configuration. It has a shank 42 whereon a
second cylindrical element is inserted which constitutes
the catheter-holding element 80, having a coupling with
a forced or glued interlocking inside a proximal joint 12

of said catheter-holding element 80.
[0040] The small wings 9 allow to fasten the needle-
holding element 11 to the patient by means of patches
or other adhesives by allowing at the same time the ro-
tation of the support 8 of the needle 4 should it be nec-
essary to adjust the position of the needle inside the blood
vessel.
[0041] The catheter-holding element 80 also compris-
es a distal joint 43 opposite to the proximal joint 12. The
proximal end 44 of the catheter 7 is inserted inside the
distal joint 43, by means of a forced or glued interlocking.
[0042] The needle 4 and the catheter 7 are crossed
inside by a cannula 10 which has a proximal end arranged
at the tip 40 of the needle: in this way, it is wetted by the
body fluid upon inserting the needle 4 in the target site
thereof. The cannula 10 extends from the tip 40 of the
needle as far as the proximal end 44 of the catheter 7.
[0043] Considering that the duct inside the needle 4 is
cylindrical with a circular section, the cross section of the
cannula 10 provides a plurality of points 45 in contact
with the inner surface of the cavity of the needle 4 con-
nected by thin walls 46 which form, between them and
the inner surface of the cavity of the needle 4, a corre-
sponding plurality of capillary ducts 16.
[0044] It is to be meant that the cannula 10, coaxial to
the needle 4, can be implemented with several different
geometries, even in relation to the shape of the section
of the needle 4, which could be not circular but, for ex-
ample, oval, and in this case the cannula could have a
circular section. Generally, the section of the cannula 10
is shaped so as to form one or more capillary ducts 16
with the inner surface of the needle, branching from the
lumen of the needle 4 towards an intermediate catheter
17 which has an interstitial volume arranged inside the
tubular support 8, in particular the second cylindrical el-
ement 80, joining the needle 4 to the catheter 7, at the
terminal edge of the shank 42 of the place inside the
support 8 between the needle holder 11 and the flange
12.
[0045] At the distal end of the needle 41, the cannula
10, extending inside the catheter 7, forms outside a seal-
ing 47 at the distal joint 43.
[0046] Therefore, the inside of the needle 4 is put in
fluid connection with the catheter 7 through the inner sec-
tion of the cannula 10, whereas the capillary ducts 16 are
connected to said intermediate cavity 17 inside the tubu-
lar support 8. It extends radially between the needle-hold-
ing element 11 and the catheter-holding element 80 so
as to communicate with a door 48 which longitudinally
extends as far as the distal end 49 of the catheter-holding
element 8 and the tubular support 8.
[0047] The proximal end 61 of an auxiliary duct 6 is
inserted inside the opening 48, the duct extending out-
side the tubular support, from the needle-holding element
11 as far as a connector 5 which is useful to connect the
above-described disposable portion 3 to the above-men-
tioned reusable portion 2.
[0048] The auxiliary duct 6 is formed by a flexible cath-
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eter, similar to the main catheter 7.
[0049] The distal end 60 of the auxiliary duct 6 is fas-
tened to the connector 5 inside a suitable cylindrical hole
thereof 62 (figure 5) by means of forced and/or glued
interlocking, thereat a terminal cylindrical cavity 63 is
formed which has a larger diameter than the inner diam-
eter of the auxiliary duct 6.
[0050] The terminal cavity 63 has a pierced cover 13,
which closes it inside the connector 5, and also includes
a membrane 66 and a valve element 70.
[0051] Said valve element 70 is formed at the base
thereof by an annular base 71 therefrom an elastic arc
15 branches, at the top thereof there is a spherical pro-
jection which has the function of shutter 14. The cover
13, fixed to the connector 5 for example by welding, in
central position has a conical hole 64 which constitutes
a valve opening suitable to receive the shutter 14 with a
sealed complementary coupling. It is to be noted that
said shutter 14, connected to the elastic arc by means
of a joint 65, substantially is part of the elastic arc 15.
[0052] During the assembling, the membrane 66 and
the annular base 71 of the valve element 70 result to be
compressed by contrast between the cover 13 and the
bottom of the intermediate cavity 63 existing in the con-
nector 5.
[0053] In this configuration, the forced contact between
the shutter 14 and the conical hole 64 on the cover 13
generates a hydraulic sealing which, by acting as a
closed valve, insulates the flexible duct 6 from the envi-
ronment.
[0054] Furthermore, the membrane 66 separates the
hole 62 which receives the distal end of the auxiliary duct
6 and the terminal cavity 63 inside the connector 5.
[0055] Then, the membrane 66, thanks to the selective
porosity thereof, acts as anti-contamination barrier to-
wards the inside of the flexible duct 6 as it is of a type
commonly used in the medical field, that is permeable to
air but not to bacteria or other pathogens.
[0056] The connector 5 further has a connecting open-
ing 67, opposite to the hole 62 which receives the distal
end of the auxiliary duct 6, open on said cover 13 and on
the elastic projection 14 projecting from the through
opening 64 and formed by cylindrical walls 68 inside
thereof a nut 18 is formed suitable to receive a corre-
sponding screw profile placed at a connection end of the
re-usable portion 2 of the device 1.
[0057] The reusable portion 2, as it can be seen in the
exploded view of figure 6, is constituted by a tubular cas-
ing 19 extending between a proximal detection end 73
and a distal access end 74; internally it receives a group
20 formed by an electronic card 22, and it is closed on
the closing end 74 by a closing stopper 28.
[0058] In particular, the group 20, in turn, is formed by
an electronic card 22 and by a pick-up 21 made of plastic
material bearing at the ends thereof one or more pressure
sensors 25 (figure 7) and an electric connector 26 for the
coupling connection with the electronic card 22, respec-
tively. The sensor 25 is arranged in a suitable inner space

50 of the re-usable element 2, apt to be faced towards
the connector 5 of the disposable element 3.
[0059] Moreover, the pick-up 21 couples by mechani-
cal interference to the outer casing 19 by generating a
sealing and forming inside the volume wherein the pres-
sure measurement takes place.
[0060] The electronic card 22 then implements the
function of receiving the signal of sensors, the related
treatment by means of microprocessor and the radiofre-
quency transmission towards an outer receiving device.
[0061] The group 20 on the end of the card 22 opposite
to the pick-up 21 further includes a ferrule 23 which allows
to house conducting elements 24 made of conductive
plate which, fastened with a screw and a plastic bolt to
the card 22, allow the power supply of the same.
[0062] The ferrule 23 constitutes the bottom plate of a
compartment for housing a battery, not represented in
figures, inside the stopper 28, made of conductive ma-
terial, which also has the function of closing the casing
19 sealingly, by screwing 19; this configuration puts in
electric continuity the battery poles and the electronic
card 22 through the above-mentioned metal plates 24.
[0063] At the detection end 73, the reusable element
2, in proximity of the sensor 25, there is a leading seal
27 with toroidal shape made of medium-hard elastomer,
which surrounds said inner space 50. Such end 71 has
a screw profile 29 complementary to the above-men-
tioned nut 18 of the connector 5.
[0064] At last, such end has a projection 30 projecting
in the centre of the proximal end 73 and which, as it will
appear hereinafter, is intended to interfere with the shut-
ter 14 of the valve element 70, to cause the opening of
the valve associated thereto. The projection 30 further
comprises one or more axial through holes, intended to
put into communication the terminal cavity 63 of the con-
nector 5 with the inner space 50 which receives the pres-
sure sensor 25.
[0065] The proximal end 73 of the casing 19, that is of
the reusable element, and the opening 67 of the connec-
tor 5 constitute means for connecting the reusable ele-
ment with the disposable element 3, thereto the connec-
tor 5 belongs, which activates the valve, implemented by
the shutter 14 of the valve element 65, and by the cover
13 with its through opening which puts into communica-
tion the pressure sensor 25 and the cavity 63 wherein a
separation of its inner volume is implemented by means
of the membrane 66 with selective porosity, so as to allow
the air passage and to constitute a barrier for contami-
nating agents.
[0066] It is to be meant that, in alternative versions,
said membrane could be arranged directly on the support
including the above-mentioned needle-holding element,
without the need for arranging the auxiliary duct which
separates said support from the connector, which on the
contrary could be integrated therein.
[0067] Furthermore, the valve could assume other
shapes, activated upon connecting the reusable portion
with the disposable portion.
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[0068] The use of the device described sofar is outlined
hereinafter. Firstly, the needle 4 is inserted inside a body
vessel. This can take place for example in a haemodial-
ysis treatment, but in each case the inner cavity of the
needle 4, therefrom the capillary ducts 16 branch, is put
in contact with the blood bolus thereof one wants to know
the pressure. Since said capillary ducts 16 are in fluid
connection with the volume of the terminal cavity 63 in-
side the connector 5, which in this first phase A (figure
9) is closed by the valve formed by the elastic protrusion
14 and by the covers 13, therealong, in proximity of the
cavity of the needle 4, separation surfaces between blood
and air will form which will oscillate around an equilibrium
position due to the effect of the pressure action inside
the vessel e the elastic reaction of the air column included
inside the line formed by the capillary ducts 16, the inter-
stitial volume 17, the auxiliary duct 6 and the above-men-
tioned volume inside the connector 5.
[0069] It is to be noted that said air column will result
in overpressure with respect to the outer environment,
proportionally to the values of the systolic and diastolic
pressures which are characteristic of the blood vessels.
[0070] Then, in a second phase B, the reusable ele-
ment 2 is screwed to the connector 5 by inserting the
leading sealing 27 in the connector 5 by sealing the vol-
ume inside the connection opening.
[0071] Subsequently, by continuing the screwing pro-
cedure in a third phase C, the extruded profile 30 is in-
serted inside the opening 64 of the cover 13, by pushing
the projection 14 towards the internal portion of the cavity
63, by putting in fluid communication the volume inside
the reusable element, with the pressure sensor 25, with
the volume of the inner cavity 63 of the connector 5 and,
through the membrane 66, with the inner cavity of the
needle 4.
[0072] This last procedure takes place in insulation
from the outer environment and makes that there are
neither a perturbation of the pressure in the air column
inside the device nor a substantial variation in the position
of said separation surfaces between blood and air, which
remain confined inside the needle 4.
[0073] Then, in its final configuration, the device allows
to connect, through an elastic fluid such as air, the tip 40
of the needle 4 and the pressure sensors 25 placed in
the re-usable element 2, thus allowing an accurate and
continuous detection of the endovascular pressure.
[0074] To the above-described device for the direct de-
tection of the endovascular pressure a person skilled in
the art, in order to satisfy additional and contingent needs,
could bring additional modifications and variants, all how-
ever comprised within the protection scope of the present
invention, as defined by the enclosed claims.

Claims

1. A device (1) for the direct detection of the endovas-
cular pressure of a fluid in a vessel, which has a

disposable portion (3) comprising:

• a needle-holding element (11) including said
needle (4), with an open tip and inner duct, con-
stituting a vascular access to said fluid;
• one or more capillary ducts (16) arranged in
the duct inside the needle (4) so that they are
passed through by said fluid when the needle is
being used; and
• a connector (5) defining a connecting terminal
cavity (63) which is arranged outside said nee-
dle-holding element (11) and it is in fluid com-
munication with said one or more capillary duct
(16) through a duct (6) extending from said nee-
dle-holding element (11) to said connector (5);
and a re-usable element (2) including at least a
pressure sensor (25) and comprising means for
connecting to said connector (5) at said terminal
cavity (63) of the disposable portion (3), apt to
put into communication an inner space (50) of
said re-usable element (2), which receives said
at least a pressure sensor (25), with said termi-
nal cavity (63),

characterized in:
the connector (5) comprising a valve (13, 14), the
opening of said valve (13, 14) being determined by
the connection between the re-usable element (2)
and the connector (5) of said disposable portion (3),
thereby generating a hydraulic sealing which, by act-
ing as a closed valve, insulating said duct (6) from
the environment, so that, in a first phase wherein
said valve (13, 14) is closed, in said one or more
capillary ducts (16) respective separation surfaces
between said fluid and air are formed, the connector
(5) comprising a membrane (66) with selective po-
rosity, so as to allow the passage of air and to con-
stitute a barrier for contaminating agents, which sep-
arates a hole (62) receiving the distal end of the aux-
iliary duct (6) and the terminal cavity (63) inside the
connector (5).

2. The device (1) for the direct detection of the endovas-
cular pressure according to claim 1, wherein said
capillary ducts (16) are formed by a cannula (10)
inserted inside the needle (4), between the walls (46)
of the cannula (10) and the inner surface of the nee-
dle (4), the cannula (10) being arranged for the pas-
sage of the endovascular fluid and having a proximal
end near the tip (40) of the needle (4).

3. The device (1) for the direct detection of the endovas-
cular pressure according to claim 2, wherein a distal
end (41) of the needle (4) is connected to a catheter
(7), the cannula (10) extending in said catheter (7)
in a proximal end thereof (44) by forming a sealing
(47) therewith to insulate the catheter (7) from said
capillary ducts (16).

9 10 



EP 3 416 545 B1

7

5

10

15

20

25

30

35

40

45

50

55

4. The device (1) for the direct detection of the endovas-
cular pressure according to claim 3, wherein the nee-
dle-holding element (11) includes an intermediate
catheter (17) which has a volume arranged in fluid
communication with said capillary ducts (16), at the
distal end (41) of the needle (40), and with said duct
(6) connecting the intermediate cavity (41) to said
connector (5) of the disposable element (3).

5. The device (1) for the direct detection of the endovas-
cular pressure according to claim 1, wherein said
duct (6) is a flexible catheter.

6. The device (1) for the direct detection of the endovas-
cular pressure according to claim 2, wherein the can-
nula (10) has a section which is shaped so as to form
one or more capillary ducts (16) with the inner sur-
face of the needle (4), said cross section having
points (45) in contact with the inner surface of the
needle (4).

7. The device (1) for the direct detection of the endovas-
cular pressure according to claim 1, wherein said
valve in said connector (5) has:

• a pierced cover (13), so as to obstruct internally
said inner cavity (63), which comprises a
through opening (64); and
• a valve element (70) which comprises an elas-
tic support (15) and a shutter (14), formed in the
elastic support (15), apt to sealingly couple with
said through opening (64).

8. The device (1) for the direct detection of the endovas-
cular pressure according to claims 6 and 7, wherein
said valve element (70) comprises an annular base
(71) and wherein said elastic support (15) has an
arc-like shape, which deforms when said shutter (14)
is pressed outside by said pierced cover (13).

9. The device (1) for the direct detection of the endovas-
cular pressure according to claims 1 and 7, wherein
said elastic element is comprised between said
membrane (66) and said pierced cover (13).

10. The device (1) for the direct detection of the endovas-
cular pressure according to claim 8, wherein the con-
nector (5) has a connecting opening (67) apt to re-
ceive a connection end of the re-usable portion (2)
of the device (1) which comprises a projection (30)
which, once the insertion is performed, presses on
said shutter (14) through the valve opening (64)
formed in said pierced cover (13), by determining
the opening of the valve (13, 14).

11. The device (1) for the direct detection of the endovas-
cular pressure according to claim 1, wherein said re-
usable element (5) comprises a leading seal (27)

which, in an intermediate phase preceding the open-
ing of the valve (13, 14) during the connection be-
tween connector (5) and re-usable element (3) insu-
lates said inner cavity (63).

Patentansprüche

1. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks eines Fluids in einem Gefäß, die ei-
nen Einwegabschnitt (3) aufweist, aufweisend:

• ein Nadelhalteelement (11), welches die Nadel
(4) enthält, mit einer offenen Spitze und einem
inneren Kanal, bildend einen vaskulären Zu-
gang zu dem Fluid;
• einen oder mehrere Kapillarkanäle (16), die in
dem Kanal innerhalb der Nadel (4) so angeord-
net sind, dass sie von dem Fluid durchströmt
werden, wenn die Nadel verwendet wird; und
• einen Verbinder (5), der einen verbindenden
Endhohlraum (63) definiert, der außerhalb des
Nadelhalteelements (11) angeordnet ist und in
Fluidverbindung mit dem einen oder den meh-
reren Kapillarkanälen steht (16) durch einen Ka-
nal (6), der sich von dem Nadelhalteelement
(11) zu dem Verbinder (5) erstreckt; und
• ein wiederverwendbares Element (2), welches
mindestens einen Drucksensor (25) enthält und
Mittel zum Verbinden mit dem Verbinder (5) an
dem Endhohlraum (63) des Einwegabschnitts
(3) aufweist, geeignet, um einen Innenraum (50)
des wiederverwendbaren Elements (2), wel-
ches den mindestens einen Drucksensor (25)
aufnimmt, mit dem Endhohlraum (63) in Kom-
munikation zu bringen,

gekennzeichnet durch:
der Verbinder (5) weist ein Ventil (13, 14) auf, wobei
die Öffnung des Ventils (13, 14) durch die Verbin-
dung zwischen dem wiederverwendbaren Element
(2) und dem Verbinder (5) des Einwegabschnitts (3)
bestimmt wird, wodurch eine hydraulische Dichtung
erzeugt wird die, durch Agieren als ein geschlosse-
nes Ventil, den Kanals (6) von der Umgebung iso-
liert, so dass, in einer ersten Phase, in der das Ventil
(13, 14) geschlossen ist, in dem einen oder den meh-
reren Kapillarkanälen (16) jeweilige Trennflächen
zwischen dem Fluid und der Luft gebildet werden,
wobei der Verbinder (5) eine Membran (66) mit se-
lektiver Porosität aufweist, um den Durchgang von
Luft zu gestatten und um eine Barriere für kontami-
nierende Mittel zu bilden, die ein Loch (62), welches
das distale Ende des Hilfskanals (6) aufnimmt, und
den Endhohlraum (63) innerhalb des Verbinders (5)
separiert.

2. Vorrichtung (1) zur direkten Erfassung des endovas-
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kulären Drucks nach Anspruch 1, wobei die Kapil-
larkanäle (16) durch eine Kanüle (10) gebildet sind,
die innerhalb der Nadel (4) eingefügt ist, zwischen
den Wänden (46) der Kanüle (10) und die Innenflä-
che der Nadel (4), wobei die Kanüle (10) für den
Durchgang des endovaskulären Fluids angeordnet
ist und ein proximales Ende nahe der Spitze (40) der
Nadel (4) aufweist.

3. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 2, wobei ein distales
Ende (41) der Nadel (4) mit einem Katheter (7) ver-
bunden ist, wobei sich die Kanüle (10) in den Kathe-
ter (7) erstreckt in einem proximalen Ende davon
(44), indem eine Dichtung (47) damit gebildet wird,
um den Katheter (7) von den Kapillarkanälen (16)
zu isolieren.

4. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 3, wobei das Nadel-
halteelement (11) einen Zwischenkatheter (17) um-
fasst, der ein Volumen aufweist, das in Fluidverbin-
dung mit den Kapillarkanälen (16) angeordnet ist,
am distalen Ende (41) der Nadel (40) und mit dem
Kanal (6), der den Zwischenhohlraum (41) mit dem
Verbinder (5) des Einwegelements (3) verbindet.

5. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 1, wobei der Kanal
(6) ein flexibler Katheter ist.

6. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 2, wobei die Kanüle
(10) einen Abschnitt aufweist, der so geformt ist,
dass er mit der Innenfläche der Nadel (4) einen oder
mehrere Kapillarkanäle (16) bildet, wobei der Quer-
schnitt Punkte (45) in Kontakt mit der Innenfläche
der Nadel (4) aufweist.

7. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 1, wobei das Ventil
in dem Verbinder (5) aufweist:

• eine durchbrochene Abdeckung (13), um den
inneren Hohlraum (63) innen zu blockieren, der
eine Durchgangsöffnung (64) aufweist und
• ein Ventilelement (70), welches eine elastische
Stütze (15) und einen Verschluss (14) aufweist,
der in der elastischen Stütze (15) ausgebildet
ist und geeignet ist, sich abdichtend mit der
Durchgangsöffnung (64) zu verbinden.

8. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach den Ansprüchen 6 und 7, wobei
das Ventilelement (70) eine ringförmige Basis (71)
aufweist und wobei die elastische Stütze (15) eine
bogenartige Form hat, die sich verformt, wenn der
Verschluss (14) durch die durchbohrte Abdeckung

(13) nach außen gedrückt wird.

9. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach den Ansprüchen 1 und 7, wobei
das elastische Element zwischen der Membran (66)
und der durchbohrten Abdeckung (13) angeordnet
ist.

10. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 8, wobei der Verbin-
der (5) eine Verbindungsöffnung (67) aufweist, die
geeignet ist, ein Verbindungsende des wiederver-
wendbaren Teils (2) der Vorrichtung (1) aufzuneh-
men, aufweisend einen Vorsprung (30), der, sobald
das Einsetzen durchgeführt ist, durch die Ventilöff-
nung (64), die in der durchbohrten Abdeckung (13)
ausgebildet ist, auf den Verschluss (14) drückt,
durch Bestimmen der Öffnung des Ventils (13, 14).

11. Vorrichtung (1) zur direkten Erfassung des endovas-
kulären Drucks nach Anspruch 1, wobei das wieder-
verwendbare Element (5) eine führende Dichtung
(27) aufweist, die, in einer Zwischenphase vor dem
Öffnen des Ventils (13, 14) während der Verbindung
zwischen dem Verbinder (5) und dem wiederver-
wendbaren Element (3), den inneren Hohlraum (63)
isoliert.

Revendications

1. Dispositif (1) pour la détection directe de la pression
endovasculaire d’un fluide dans un vaisseau, qui a
une partie jetable (3) comprenant :

- un élément porte-aiguille (11) comportant la-
dite aiguille (4), avec une pointe ouverte et un
conduit interne, constituant un accès vasculaire
audit fluide ;
- un ou plusieurs conduits capillaires (16) agen-
cés dans le conduit à l’intérieur de l’aiguille (4)
de manière à être traversés par ledit fluide lors-
que l’aiguille est utilisée ; et
- un connecteur (5) définissant une cavité termi-
nale de connexion (63) qui est agencée à l’ex-
térieur dudit élément porte-aiguille (11) et est en
communication fluidique avec ledit un ou plu-
sieurs conduits capillaires (16) par l’intermédiai-
re d’un conduit (6) s’étendant dudit élément por-
te-aiguille (11) audit connecteur (5) ; et
- un élément réutilisable (2) comportant au
moins un capteur de pression (25) et compre-
nant des moyens pour être relié audit connec-
teur (5) au niveau de ladite cavité terminale (63)
de la partie jetable (3), aptes à mettre en com-
munication un espace interne (50) dudit élément
réutilisable (2), qui reçoit ledit au moins un cap-
teur de pression (25), avec ladite cavité termi-
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nale (63),

caractérisé en ce que :

le connecteur (5) comprend une valve (13, 14),
l’ouverture de ladite valve (13, 14) étant déter-
minée par la connexion entre l’élément réutili-
sable (2) et le connecteur (5) de ladite partie
jetable (3), générant ainsi une étanchéité hy-
draulique qui, en agissant comme une valve fer-
mée, isole ledit conduit (6) de l’environnement,
de sorte que, dans une première phase dans
laquelle ladite valve (13, 14) est fermée, dans
lesdits un ou plusieurs conduits capillaires (16),
des surfaces de séparation respectives entre le-
dit fluide et l’air soient formées,
le connecteur (5) comprend une membrane (66)
à porosité sélective, de manière à permettre le
passage de l’air et à constituer une barrière pour
les agents contaminants, qui sépare un trou (62)
recevant l’extrémité distale du conduit auxiliaire
(6) et la cavité terminale (63) à l’intérieur du con-
necteur (5).

2. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 1, dans lequel
lesdits conduits capillaires (16) sont formés par une
canule (10) insérée à l’intérieur de l’aiguille (4), entre
les parois (46) de la canule (10) et la surface interne
de l’aiguille (4), la canule (10) étant agencée pour le
passage du fluide endovasculaire et ayant une ex-
trémité proximale proche de la pointe (40) de
l’aiguille (4).

3. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 2, dans lequel
une extrémité distale (41) de l’aiguille (4) est reliée
à un cathéter (7), la canule (10) s’étendant dans ledit
cathéter (7) dans une extrémité proximale (44) de
celui-ci en formant un joint (47) avec celui-ci pour
isoler le cathéter (7) desdits conduits capillaires (16).

4. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 3, dans lequel
l’élément porte-aiguille (11) comporte un cathéter in-
termédiaire (17) qui a un volume agencé en commu-
nication fluidique avec lesdits conduits capillaires
(16), à l’extrémité distale (41) de l’aiguille (40), et
avec ledit conduit (6) reliant la cavité intermédiaire
(41) audit connecteur (5) de l’élément jetable (3).

5. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 1, dans lequel
ledit conduit (6) est un cathéter souple.

6. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 2, dans lequel
la canule (10) a une section qui est façonnée de ma-

nière à former un ou plusieurs conduits capillaires
(16) avec la surface interne de l’aiguille (4), ladite
section transversale ayant des points (45) en contact
avec la surface interne de l’aiguille (4).

7. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 1, dans lequel
ladite valve dans ledit connecteur (5) possède :

- un couvercle percé (13), de manière à obstruer
intérieurement ladite cavité interne (63), qui
comprend une ouverture traversante (64) ; et
- un élément de valve (70) qui comprend un sup-
port élastique (15) et un obturateur (14), formé
dans le support élastique (15), apte à se coupler
de manière étanche avec ladite ouverture tra-
versante (64).

8. Dispositif (1) pour la détection directe de la pression
endovasculaire selon les revendications 6 et 7, dans
lequel ledit élément de valve (70) comprend une ba-
se annulaire (71) et dans lequel ledit support élasti-
que (15) a une forme ressemblant à un arc, qui se
déforme lorsque ledit obturateur (14) est pressé à
l’extérieur par ledit couvercle percé (13).

9. Dispositif (1) pour la détection directe de la pression
endovasculaire selon les revendications 1 et 7, dans
lequel ledit élément élastique est compris entre ladite
membrane (66) et ledit couvercle percé (13).

10. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 8, dans lequel
le connecteur (5) a une ouverture de connexion (67)
apte à recevoir une extrémité de connexion de la
partie réutilisable (2) du dispositif (1) qui comprend
une projection (30) qui, une fois l’insertion effectuée,
appuie sur ledit obturateur (14) à travers l’ouverture
de valve (64) formée dans ledit couvercle percé (13),
en déterminant l’ouverture de la valve (13, 14).

11. Dispositif (1) pour la détection directe de la pression
endovasculaire selon la revendication 1, dans lequel
ledit élément réutilisable (5) comprend un joint
d’étanchéité principal (27) qui, dans une phase in-
termédiaire précédant l’ouverture de la valve (13,
14) pendant la connexion entre le connecteur (5) et
l’élément réutilisable (3), isole ladite cavité interne
(63).
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