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Description

Field of the invention

[0001] The present invention deals with an implantable
device, comprising a removable part, for retrievably se-
curing the device inside a body lumen, and a sensor, for
measuring, logging and/or transmitting relevant body pa-
rameters.

Description of related art

[0002] Implantable devices have long been applied, in
particular in conjunction with balloon angioplasty, to re-
store proper flow in constricted blood vessels. In this ap-
plication the blood vessel is expanded with an inflatable
balloon, guided into the desired section of the vessel by
means of a catheter. The intravascular device or stent is
then positioned inside the vessel to ensure that it main-
tains the enlarged diameter once the expanding balloon
is removed.
[0003] On the other hand it is known to use miniatur-
ized devices for performing diagnostic or research meas-
urement inside the body of a human or an animal. Such
devices are in general inserted inside a blood vessel or
another body lumen by a suitable catheter. This proce-
dure, even if it is only moderately invasive, must be per-
formed in a medical establishment and does not allow
prosecuting the measurement for an extended period of
time or during patient’s normal activities.
[0004] Moreover the known stenting devices are in
general suitable for definitive implantation only. While
safe and reliable procedures to position a stent into a
body lumen are well established, this is not generally true
for recovering or repositioning an already implanted de-
vice. Once a stent is deployed its emplacement is con-
sidered definitive and recovering or replacing it would
often require invasive surgery.
[0005] US patent US4886065 describes an in vivo
electrode at the distal end of a catheter, and an implanting
system thereof comprising a release tube, to which the
electrode can be connected by means of flexible fingers,
for positioning it into the patient’s body.US patent
US6442413 (closest prior art) discloses a sensor for im-
plantation within a bloody vessel to monitor an analyte
in blood. A signal indicative of glucose level is transmitted
to an external receiver.

Brief summary of the invention

[0006] An aim of the present invention is to provide a
practical and safe device for performing accurate inner
measurements for diagnostic, research or therapy, with-
out interfering with patient’s normal activities and in a
minimally invasive way.
[0007] Another object of the present invention is to pro-
vide a replaceable intravascular device, which can safely
and easily be recovered from its position inside the body,

or moved to a different position, without the necessity of
invasive techniques.
[0008] These objects are attained by the combination
of a device and an apparatus of the independent claim,
while the remaining claims deal with preferred and alter-
natives embodiment and examples. In particular said ob-
jects are attained by an implantable device, releasably
connectable to a positioning apparatus for placement in
a body lumen, preferably in a blood vessel, the implant-
able device comprising the features of independent claim
1; and by an apparatus for positioning an implantable
device according to claim 1.

Brief Description of the Drawings

[0009] The invention will be better comprised from the
study of the following description and claims and with
reference to the appended figures wherein:

- figure 1 shows an implantable device according to
the invention, connected to a delivery/recovery ap-
paratus according to the invention;

- figures 2a to 2d represent a sequence of actions de-
scribing the use of the device and the apparatus of
figure 1.

- figure 3 represent an alternative embodiment of the
implantable device according to the invention, com-
prising a flexible tether.

- figure 4a and 4b show another embodiment not com-
prised within the scope of the invention wherein the
implantable device comprises a tubular mesh;

- figures 5 and 6 illustrate two different fashions of
realizing the connexion between the implantable de-
vice and the positioning apparatus of the invention;

- figures 7, 8, 9, 10 and 11 shows other embodiments
of the implantable device according to the invention;

- figure 12 shows an application of the device of the
invention in conjunction with a vascular stent.

Detailed Description of the Invention

[0010] According to a first embodiment of the present
invention, the implantable device 2 comprises a core 10,
of elongated shape, on which are disposed at least a
plurality of elastic struts 6 which can assume all the po-
sitions between the fully released configuration visible in
figure 1, in which the struts 6 extend radially from the
body 10, and a compressed configuration, in which the
struts are almost in full contact with the core 10.
[0011] The transversal diameter of the device 2 is
therefore variable according to the configuration of the
flexible struts 6. In their fully released position the struts
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6 define the maximum expanded diameter De of the de-
vice, while the compressed diameter Dc is obtained when
the struts 6 are in full contact with the core 10.
[0012] In this particular example of the invention the
struts 6 are in number of 8, and disposed, as shown on
figure 1, in two levels, each comprising four radial struts.
The skilled person will understand however that the
number of struts and their disposition could easily be
modified, according to the circumstances and the desti-
nation of the implantable device 2.
[0013] The link section 20 is located at one extremity
of the core 10, and its function is to allow repeatable
engagement and connection with the grasp section
placed on the delivery/recovery apparatus 3, also visible
on figure 1. The link section comprises, in this embodi-
ment of the invention, a round/cylindrical head 21, joined
to the core by a relatively narrow neck 22.
[0014] The delivery/recovery apparatus 3 comprises a
flexible catheter 40, enclosed in a flexible sleeve 35. On
the tip of the catheter 40 is fixed a grasping device com-
posed by the four flexible fingers 45. According to the
relative position of the catheter 40 in the sleeve 45 the
fingers can be retracted inside the sleeve 45, in which
case they assume the closed configuration represented
in figure 1, or they can extend forward from the sleeve
45, in which case their elasticity forces them in the open
configuration shown on figure 2c.
[0015] The functioning of the implantable device 2 and
of the apparatus 3 will now be explained in relation with
figures 2a - 2d, showing a typical implantation sequence.
[0016] In figure 2a is visible the implantable device 2,
connected to the catheter 40 by the fingers 45 closed on
the neck 22 of the link section. The device 2 is fully re-
tracted inside the sleeve 35.
[0017] In this configuration the sleeve 35 is inserted
into the human or animal body, and guided until the tip
of the apparatus 3, now containing the device 2, is at the
place chosen for the implantation. The progress of the
device into the body can for example be monitored and
followed using conventional X-ray techniques. To this ef-
fect the device 2 and the delivery/recovery apparatus 3
may be equipped with radio-opaque marks.
[0018] Once the position of the device 2 is satisfactory,
the operator retracts the sleeve 35 (fig. 2b). The device
2 is still connected and axially maintained by the catheter
40. In this way the struts 6, now free from the sleeve 35,
open themselves and anchor the device 2 inside the
blood vessel 3.
[0019] By continuing the retraction of the sleeve 35 the
fingers 45 finally get free, and open themselves (fig, 2c).
The device 2 is now detached from the catheter 40.
[0020] Finally the catheter 35 is pulled back, and the
fingers 45 retracted inside the sleeve 35. In this config-
uration the apparatus 3 can be extracted from the body,
leaving the implantable device 2 in place in the body lu-
men 8.
[0021] A recovery sequence involves all the above
steps in reverse order. Initially the delivery/recovery ap-

paratus 3 is inserted in the body lumen 8, with the grasp
section fully retracted inside the sleeve 35 (Fig. 2d). The
catheter 45 is then pushed out of the sleeve 35 in order
to expose and open the fingers 45 (Fig. 2c). During this
phase the fingers 45 touch the walls of the body lumen
8, and align the tip the catheter 35 with the axis of the
body lumen, simplifying the connection between delivery/
recovery apparatus 3 and the implantable device 2. Once
the tip of the catheter 35 is in contact with the link section
of the implantable device, the sleeve 35 is advanced (fig.
2b), in order to close the fingers 45 on the neck 22, there-
by locking and aligning the catheter 35 and the implant-
able device 2. Finally the edge of the sleeve 35 enters in
contact with the struts 6 and forces them in the com-
pressed configuration. The device 2 is now released from
the lumen 8 and can be recovered inside the sleeve 35.
[0022] The grasp section of the delivery/recovery ap-
paratus 3 can of course take also other forms, different
from the hook-shaped fingers of figure 1. In a variant of
the present embodiment represented on figure 5, the
grasp section comprises two rectangular or oval loops 49.
[0023] The link section 20 of the device 2 can also take
other forms than the round head if figure 1. For example,
in the variant of figure 6, which will be explained in more
detail later, the head 21 has the shape of a ball. In the
example visible on figure 8 the link section comprises a
wire loop 221.
[0024] The present invention is however not limited to
the shapes described here by way of example for the join
section of the device 2 and the grasp section of the de-
livery/recovery apparatus 3, but comprises as well all the
many different shapes adapted to interoperate together
for the realization of the invention.
[0025] The device 2 further comprises at least a per-
manently attached sensor 70. For example the sensor
70 may measure a physical property, like blood pressure
sensor, fluid flow, temperature or electric heart or muscle
activity. The sensor 70 may also record a chemical blood
parameter, like pH, glycaemia, electrolytes or gas con-
centration.
[0026] Preferably the sensor 70 communicates with an
external readout unit (not shown) via a wireless connec-
tion. In this way the parameters acquired by the sensor
70 can be accessed whenever necessary, or automati-
cally logged on a periodical basis in the readout unit for
later analysis.
[0027] If requested, the readout unit may be arranged
to trigger an alarm signal in case an abnormal situation,
calling for urgent medical care is detected.
[0028] Advantageously the wireless link between the
external readout unit and the sensor 70 could also pro-
vide the necessary energy source for the sensor opera-
tion. The link could for example comprise a backscatter-
ing passive transponder.
[0029] In this variant of the invention, the sensor 70 is
only active when the readout unit sends an electromag-
netic flux toward the implanted device 2. In this case the
electrical signal picked up by the transponder antenna
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serves, after rectification and conversion, to supply the
sensor 70. The requested measurement is then sent
back to the readout unit by backscattering modulation or
other transmission techniques.
[0030] Other wireless communication techniques, like
for example HF, acousto-magnetic, electromagnetic,
swept-RF or Macro-wave or others are also possible and
comprised in the present invention.
[0031] By using a passive transponder, the need of an
energy source in the implantable device is avoided, thus
reducing the size of the device 2 and the hazard con-
nected with electrochemical batteries. Autonomous en-
ergy sources may however also be employed, according
to the circumstances.
[0032] In an alternative, not represented, variant of the
present invention, the data recorded by the sensor 70
are logged in a permanent memory included in the im-
plantable device 2. In this case no real-time telemetry
link is required. Instead the data are analyzed in a second
moment, when the implantable device 2 is removed from
the patient’s body.
[0033] According to this variant embodiment of the in-
vention, the implantable device 2 may comprise an au-
tonomous source of electrical energy, for example an
electrochemical battery. Alternately, the implantable de-
vice 2 may be alimented by an external source, via a
magnetic link or another wireless energy transmission
technique.
[0034] According to another embodiment of the
present invention, represented on figure 3, the sensor 70
is not rigidly joined to the device 2, but rather connected
to it by a flexible tether 50.
[0035] This embodiment of the invention allows mon-
itoring of body parameters in places that, due to their
conformation or for other reason, would not be suitable
for directly placing a device. An example of application
for this embodiment of the present invention would be
the monitoring of blood pressure in an aneurism.
[0036] According to another embodiment of the
present invention not represented in the figures, the de-
vice 2 includes a reservoir of a biologically active sub-
stance, which can be selectively put in fluid contact with
the body lumen 8 by an appropriate command from an
external unit in wireless communication with the implant-
able device 2. This embodiment of the invention com-
prises a hollow reservoir and an electrically actionable
valve realized with known micro-fluidic and MEMS (mi-
croelectromechanical systems) techniques, for example
by 2D or 3D photolithography, or by a LIGA process.
[0037] In another variant embodiment the device may
contain elements loaded with a biologically active sub-
stance, which is passively released in the body, until the
device is extracted, or the supply is used up.
[0038] According to the embodiment represented on
figures 4a and 4b, the body of the implantable device 2
comprises a tubular elastic mesh 150 of biocompatible
wire. The tubular mesh 150 has an expanded configura-
tion, allowing it to adhere closely to the inner walls of the

blood vessel 8, yet is sufficiently elastic to be compressed
inside the sleeve 35 of the delivery/recovery apparatus
3. The link section consists, in this embodiment of the
present invention, of a ball 21, connected to the mesh
150 by at least one wire 220, as it is visible on figure 6.
[0039] According to another embodiment of the
present invention represented on figure 7, the device 2
comprises a plurality of curved smooth membranes 170
joined together by a common central edge 175. The outer
edges 172 of the membranes 170 lie, in the deployed
extended configuration, on the inner walls of the blood
vessel 8, thereby securing the device 2 in place. To re-
cover the device 2 the membranes 170 are bent elasti-
cally and / or rolled one on each other, by the combined
action of the catheter 35 pulling on the ball 21 and of the
edge of the sleeve 35 pushing on the wires 220, until the
device 2 is fully retracted inside the sleeve 35. In this
particular embodiment, the exposed surfaces are smooth
and parallel to the fluid current, thereby opposing a low
flow resistance, without disturbing laminar flow.
[0040] According to another embodiment of the
present invention represented on figure 9, the device 2
comprises two flexible lateral plates 160, having a cylin-
drical surface, joined by the triangular or conical flexible
surfaces 163. In the expanded state the lateral surfaces
160 contact the inner wall of the body lumen 8 and main-
tain the device in the desired position. The creases be-
tween lateral plates 160 and the connecting surfaces 163
can bend, compressing the device 2 inside the sleeve
35, as in the other embodiments.
[0041] According to another embodiment of the
present invention represented on figure 10, the device 2
comprises an elongated core 10 and at least one flexible
wire 180 comprising straight and bent sections, whose
flexibility allows a compressed configuration for fitting in-
side the sleeve 35 and an expanded configuration for
anchoring inside the body lumen 3 having a lateral di-
mension larger than the lateral dimension of said com-
pressed configuration.
[0042] Figures 11 represents a further embodiment of
the present invention, in which the implantable device
comprises two flexible arms 66, joined as to form a flex-
ible "U", and the join section fixed on the curved section
of the "U"
[0043] Figure 12 shows an application of the present
invention in which the implantable device 2 is inserted in
a permanent or semipermanent angioplasty stent 15. In
this case the particular embodiment of figure 11 is shown,
inside a tubular stent 15. The skilled person will under-
stand, however, that all presented embodiment of the
invention may be adapted for use in this manner. In this
particular application, the device of the invention can for
example be placed for a limited time, after an angioplasty
operation, in the expanded body vessel. Thanks to this
aspect of the invention it is possible to monitor or log
blood pressure, flow constriction, or other clinical param-
eters, or deliver drugs in situ.
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Claims

1. A combination of: an implantable intravascular de-
vice (2), for placement in a body lumen, and a re-
leasably connectable apparatus (3) for positioning
said implantable device (2),
said implantable device (2) comprising:

an expandable section comprising a plurality of
elastic struts (6), having a variable dimension,
said variable dimension allowing a compressed
value (Dc) for delivery to said body lumen (8)
and an expanded value (Do), larger than said
compressed value (Dc), suitable for anchoring
the device (2) for implantation in said body lu-
men,
a link section (20), at one end of said device (2)
comprising a grip (21, 221), for joining said de-
vice (2) to a catheter (40), and for applying an
axial force on said device (2);
at least a sensor (70) permanently joined to said
device (2);

characterised in said apparatus comprising:

a flexible catheter (40), inserted into a flexible
sleeve (35);
a grasp section, fixed to the tip of said catheter
(40), for cooperating with said link section (20)
of said implantable device (2), said grasp section
comprising at least two opposed flexible fingers
(45); said flexible sleeve (35) interacting with
said flexible fingers (45) for opening and closing
them on said link section (20);

wherein said flexible sleeve (35) interacts with said
implantable device (2) by forcing it to assume said
compressed value (Dc) of said variable dimension,
when said device (2) is pulled by said flexible cath-
eter (40) into said flexible sleeve (35).

2. Combination according to claim 1, having a released
configuration, in which said elastic struts (6) radially
protrude from said elongated core (10), and a com-
pressed position, in which said elastic struts (6) are
closer to said elongated core (10).

3. Combination according to one of the claims from 1
to 2, wherein at least a part of said sensor (70) is
flexibly connected to said device, by a flexible tether
(50).

4. Combination according to claims from 1 to 3, wherein
said sensor (70), includes a communication device
to communicate with an external readout unit by a
wireless link.

5. Combination according to claim 4, wherein said wire-

less link also provides energy supply for said sensor
(70).

6. Combination according to claim 4, further comprising
a reservoir, which can selectively be put in fluid com-
munication with said body lumen upon a command
received on said wireless link.

7. Combination according to claims 1 further compris-
ing at least one release means, for releasing at least
one substance comprised in said release means.

8. Combination according to one of the preceding
claims, wherein said grip (21, 221) comprises a head
(21) having a transversal dimension, and a neck (22)
connecting said head (21) to said device (2), having
a dimension smaller than said transversal dimension
of said head (21).

9. Combination according to one of the preceding
claims, wherein said grip (21, 221) is connected to
said device (2) by at least one wire (220).

10. Combination according to one of the preceding
claims from, wherein said grip comprises a loop of
wire (221).

11. Combination according to one of the preceding
claims, wherein said sensor comprises at least one
of: a temperature sensor; a pressure sensor; a chem-
ical sensor, a fluid flow sensor, an ECG sensor, a
pH sensor, an electrolyte sensor, a wireless commu-
nication device.

Patentansprüche

1. Eine Kombination von einer einpflanzbaren intrava-
skulären Vorrichtung (2) zur Platzierung in einem
Körpergefäss und einem lösbar verbindbaren Appa-
rat (3) zur Positionierung in besagter einpflanzbarer
Vorrichtung (2),
besagte Vorrichtung (2) umfassend:

einen ausdehnbaren Abschnitt umfassend eine
Vielzahl von elastischen Streben (6) mit einer
variablen Dimension, besagte variable Dimen-
sion erlaubt einen komprimierten Wert (Dc) zur
Zuführung zu besagtem Bodygefäss (8) und ei-
nem expandierten Wert (Do), der grösser als be-
sagter komprimierten Wert (De) ist, geeignet,
um die Vorrichtung (2) in besagtem Körperge-
fäss zu implementieren,
einen Verbindungsabschnitt (20) an einem En-
de von besagter Vorrichtung (2) umfassend ei-
nen Griff (21, 221), um besagte Vorrichtung (2)
mit einem Katheter (40) zu verbinden, und eine
axiale Kraft auf besagte Vorrichtung (2) anzu-
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wenden;
mindestens einen Sensor (70), der permanent
mit besagter Vorrichtung (2) verbunden ist;

gekennzeichnet dadurch, dass besagter Apparat
umfasst:

einen flexiblen Katheter (40), der in eine flexible
Hülse (35) eingefügt ist;
einen Griffabschnitt, der an der Spitze des be-
sagten Katheters (40) befestigt ist, um mit dem
Verbindungsabschnitt (20) von besagter im-
plantierbarer Vorrichtung (2) zusammenzuar-
beiten, besagter Griffabschnitt umfasst minde-
stens zwei gegenüberliegende flexible Finger
(45); besagte flexible Hülse (35) interagiert mit
besagten flexiblen Fingern (45), um sie auf dem
besagten Verbindungsabschnitt (20) zu öffnen
und zu schliessen;

wobei besagte flexible Hülse (35) mit besagter im-
plementierbaren Vorrichtung (2) dadurch intera-
giert, dass es besagten komprimierten Wert (Dc) von
besagter variabler Dimension annimmt, wenn be-
sagte Vorrichtung (2) durch besagten flexiblen Ka-
theter (40) in besagte flexible Hülse (35) gezogen
wird.

2. Kombination gemäss Anspruch 1, mit einer freige-
lassenen Konfiguration, in welcher sich besagte ela-
stische Streben (6) radial von besagtem verlänger-
tem Kern (10) erstrecken, und eine zusammenge-
drückte Position, in welcher besagte elastische Stre-
ben (6) näher zu besagtem verlängertem Kern (10)
sind.

3. Kombination gemäss einem der Ansprüche von 1
bis 2, in welchem mindestens ein Teil des besagten
Sensors (70) flexibel mit der Vorrichtung durch eine
flexible Halteleine (50) verbunden ist.

4. Kombination gemäss einem der Ansprüche 1 bis 3,
in welchem besagter Sensor (70) eine Kommunika-
tionsvorrichtung enthält, um mit einer externen Aus-
leseeinheit durch eine drahtlose Verbindung zu kom-
munizieren.

5. Kombination gemäss Anspruch 4, in welchem be-
sagte drahtlose Verbindung auch die Energieversor-
gung für besagten Sensor (70) bereitstellt.

6. Kombination gemäss Anspruch 4, weiter umfassend
ein Reservoir, welches nach Empfang eines Befehls
durch besagte Drahtlosverbindung selektiv in flies-
sende Kommunikation mit besagtem Körpergefäss
bringbar ist.

7. Kombination gemäss Anspruch 1, umfassend min-

destens ein Freigabemittel, um mindestens eine
Substanz in besagten Freigabemittel freizugeben.

8. Kombination gemäss einem der vorherigen Ansprü-
che, in welchem besagter Griff (21, 221) einen Kopf
(21) mit einer transversalen Dimension und einen
Hals (22), der besagten Kopf (21) zu besagter Vor-
richtung (2) verbindet, mit einer Dimension kleiner
als besagte transversale Dimension von besagtem
Kopf (21) umfasst.

9. Kombination gemäss einem der vorherigen Ansprü-
che, in welchem besagter Griff (21, 221) mit besagter
Vorrichtung (2) durch mindestens einen Draht (220)
verbunden ist.

10. Kombination gemäss einem der vorherigen Ansprü-
che, in welchem besagter Griff eine Drahtschleife
(221) umfasst.

11. Kombination gemäss einem der vorherigen Ansprü-
che, in welchem besagter Sensor mindestens eines
von einem Temperatursensor, einem Drucksensor,
einem chemischen Sensor, einem Durchflusssen-
sor, einem EKG Sensor, einem pH-Sensor, einem
Elektrolytsensor, einem drahtloses Kommunikati-
onsgerät umfasst.

Revendications

1. Combinaison d’un appareil intra-vasculaire implan-
table (2) pour le placement dans un vaisseau corpo-
rel, et d’un dispositif (3) assemblable de manière re-
lâchée pour le positionnement dudit appareil implan-
table (2),
ledit appareil implantable (2) comprenant:

une section expansible comprenant une plura-
lité d’entretoises élastiques (6) d’une dimension
variable, ladite dimension variable permettant
une valeur comprimée (Dc) pour l’achemine-
ment audit canal intérieur corporel (8), et une
valeur expansée (Do), plus grande que ladite
valeur comprimée (De), adaptée pour ancrer le
dispositif (2) d’implantation dans ledit vaisseau
corporel,
une section de liaison (20) à une extrémité dudit
dispositif (2) comprenant une poignée (21,221)
pour relier ledit dispositif à un cathéter (40), et
pour appliquer une force axiale sur ledit dispo-
sitif (2);
au moins un capteur (70), relié de façon perma-
nente audit appareil (2);

caractérisé en ce que ledit dispositif comprend:

un cathéter (40) flexible inséré dans un man-

9 10 



EP 1 488 735 B1

7

5

10

15

20

25

30

35

40

45

50

55

chon flexible (35);
une section de préhension fixée au bout dudit
cathéter (40) pour coopérer avec ladite section
de liaison (20) dudit appareil implantable (2) ,
ladite section de préhension comprenant au
moins deux doigts (45) opposés flexibles; ledit
manchon flexible (35) interagissant avec lesdits
doigts (45) flexibles pour les ouvrir et les fermer
sur ladite section de liaison (20);

ledit manchon flexible (35) interagissant avec ledit
appareil implantable (2) en le forçant à prendre ladite
valeur compressée (Dc) de ladite dimension variable
lorsque ledit appareil est tiré à l’intérieur dudit man-
chon flexible (35) par ledit cathéter (40).

2. Combinaison selon la revendication 1, ayant une
configuration au repos, dans laquelle lesdites entre-
toises élastiques (6) s’étendent radialement depuis
la partie centrale allongée (10), et une position com-
pressée, dans laquelle lesdites entretoises élasti-
ques (6) sont plus proches de la partie centrale al-
longée (10).

3. Combinaison selon l’une des revendications 1 à 2,
dans laquelle au moins une partie dudit capteur est
connecté de manière flexible audit appareil par une
attache flexible (50).

4. Combinaison selon l’une des revendications 1 à 3,
dans laquelle ledit capteur (70) inclut un appareil de
communication pour communiquer avec une unité
de lecture externe par une liaison sans fil.

5. Combinaison selon la revendication 4, dans laquelle
la liaison sans fil fournit aussi l’approvisionnement
en énergie pour ledit capteur (70).

6. Combinaison selon la revendication 4, comprenant
de plus un réservoir qui peut être mis de manière
sélective en communication fluide avec ledit vais-
seau corporel suite à une commande reçue via la
liaison sans fil.

7. Combinaison selon la revendication 1, comprenant
de plus au moins un moyen de libération pour libérer
au moins une substance comprise dans ledit moyen
de libération.

8. Combinaison selon l’une des revendications précé-
dentes, dans laquelle ladite poignée (21, 221) com-
prend une tête (21) d’une dimension transversale,
et un cou (22), reliant ladite tête (21) audit appareil
(2), d’une dimension plus petite que ladite dimension
transversale de ladite tête (21).

9. Combinaison selon l’une des revendications précé-
dentes, dans laquelle ladite poignée (21, 221) est

reliée audit appareil (2) par au moins un fil (220).

10. Combinaison selon l’une des revendications précé-
dentes, dans laquelle ladite poignée comprend une
boucle de fil métallique (221).

11. Combinaison selon l’une des revendications précé-
dentes, dans laquelle ledit capteur comprend au
moins un capteur de température, un capteur de
pression, un capteur chimique, un capteur de flux,
un capteur ECG, un capteur de pH, un capteur
d’électrolytes, un appareil de communication.
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