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Description

SUMMARY

[0001] The present invention provides a cortical stim-
ulating and recording electrode according to claim 1 and
a method for making such an electrode according to claim
7. Further aspects and preferred embodiments are de-
fined in the dependent claims. Aspects, embodiments,
examples, and methods of the present disclosure that do
not fall within the scope of the appended claims do not
form part of the invention and are merely provided for
illustrative purposes.
[0002] The present invention relates to a cortical stim-
ulating and recording electrode comprising a flexible sup-
port element for at least one conductive element, which
flexible support element has a head end and a tail end.
[0003] The conductive element has at least one head
contact and at least one tail contact, arranged at the head
end and at the tail end of the flexible support element
respectively, such that the conductive element transmits
signals from the head end to the tail end and vice versa.
[0004] The invention particularly relates to intracranial
electrodes and to the use thereof, both for recording sig-
nals and for brain stimulation.
[0005] Particularly the electrode is inserted into the
skull of a patient in contact with the cortical surface, such
to detect the brain activity of the patient.
[0006] The head contact detects such activity and,
through the conductive element, transmits it to the tail
contact that generally is connected, directly or by the use
of further devices, to a connector of a signal reading,
processing and displaying device.
[0007] Prior art known electrodes therefore are com-
posed of a support made of silicone or similar material,
on which metal plates are fastened which are the head
contacts.
[0008] A conductive element is welded to each metal
plate, composed of a metal wire covered by an insulating
sheath whose end is welded to the tail contact.
[0009] An example of such an electrode is described
in documents US 4,903,702 and WO 2013/148637. US
2015/0099959 A1 discloses an electrode array config-
ured for implantation into a subject.
[0010] From the above it is clear how the process for
making prior art known electrodes is complicated and
difficult and it requires considerable manual working to
assemble the several components.
[0011] Such aspect affects not only production costs
and time, but also the risk of breaking one or more com-
ponents.
[0012] Moreover the use of metal wires for conducting
signals limits the flexibility of the support element: an ex-
cessive deformation of the electrode upon insertion into
the skullcap may affect the integrity of wires or of con-
nections of wires with head and tail contacts.
[0013] The effectiveness of prior art known electrodes
therefore is limited and it necessarily requires large holes

to be made in the skullcap of the patient to insert the
electrodes.
[0014] Therefore there is the unsatisfied need in prior
art known devices to provide a cortical stimulating and
recording electrode overcoming the above mentioned
drawbacks.
[0015] The present invention achieves the above ob-
jects by providing a cortical stimulating and recording
electrode as described hereinbefore, wherein the con-
ductive element is composed of a conductive track com-
posed of a layer of conductive ink deposited on the flex-
ible support element.
[0016] The use of conductive ink allows a flexible elec-
trode to be provided: the flexibility of the support element
is not limited, while maintaining the electric conductivity
of the conductive element.
[0017] A preferred embodiment provides a plurality of
conductive elements.
[0018] Each conductive element particularly is com-
posed of a conductive track and between each conduc-
tive track an insulating track is interposed which is com-
posed of a layer of insulating flexible material.
[0019] Such configuration provides an electrode hav-
ing the same functions of prior art known electrodes, but
being made as a single piece and therefore, as it will be
described below, can be produced automatically without
the need of assembling different components.
[0020] Moreover according to a variant embodiment,
the head and tail contacts are each one composed of a
plate composed of a first layer of conductive ink.
[0021] By such improvement merely metal parts are
completely eliminated from the electrode of the present
invention, therefore is exhibits a complete flexibility with
no constructional limits related to the assembling of com-
ponents or possible breaking of wires.
[0022] In order to improve the conductivity of the elec-
trode of the present invention, it is possible to provide
the head end to have a second layer of metal material.
[0023] The provision of a second layer of metal mate-
rial, allows not only conductivity to be improved.
[0024] The choice of providing a second layer of metal
material is not a mere constructional choice, but it has
advantageous aspects related to the field of application
of the electrode of the present invention.
[0025] As said above, it is essential for electrodes used
in direct contact with the brain to have small dimensions
such to make easier to insert them in the skull, while
limiting dimensions of the holes to be perforated in the
bones of the skull.
[0026] The need of limiting the dimensions of the elec-
trode is in conflict with the need related to signal record-
ing, that provides to increase to the highest extent the
recording region of the electrode, that is the head contact,
in order to obtain a better signal recording.
[0027] As it will be more clear from the disclosure of
some embodiments, the particular configuration of the
electrode of the present invention provides a layer of flex-
ible material, a layer of conductive ink deposition and a
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layer of insulating material.
[0028] The layer of insulating material preferably cov-
ers the conductive ink except for the head and tail con-
tacts.
[0029] In order to increase the recording region, a sec-
ond layer of metal material is deposited in contact with
each head contact, such to enlarge the size of the re-
cording region.
[0030] A further advantage of the provision of the sec-
ond layer of metal material is the possibility of changing
also the shape of the recording region, which can be se-
lected depending on operational needs and can be ob-
tained by a process depositing the second layer of metal
material.
[0031] Finally besides the possibility of changing the
dimension and shape of the recording region it is possible
to change also the type of metal material used, such to
give to the electrode of the present invention a high adapt-
ability to operational needs, for example by selecting the
most appropriate metal should the electrode be used for
stimulation, recording etc.
[0032] Advantageously the second layer of metal ma-
terial consists in binding a plurality of particles of metal
material by depositing said metal material on the head
end.
[0033] Due to the use of the electrode of the present
invention, i.e. the direct contact with the brain of the pa-
tient, the metal material preferably is composed of inert
material, such as gold or the like.
[0034] The stimulation activity provides an interaction
between metal ions of the head contact and the brain of
the patient, for such reason the use of an inert material
guarantees non-toxic ions to be deposited at cortical lev-
el.
[0035] Such guarantee is not assured by the use of a
simple conductive ink, that provides to use metal pow-
ders whose ions can be deposited on the cortical surface
of the patient.
[0036] In addition of the above advantages, the fact
that the second layer is composed of particles being de-
posited allows flexibility properties to be maintained un-
changed.
[0037] The plates formed after depositing metal parti-
cles are not rigid since the metal particles are not rigidly
connected to one another: when bending the support el-
ement they move away from each other and then they
return back in their starting condition once the electrode
is placed such to be used, guaranteeing a proper con-
ductivity of the electrode.
[0038] Due to the above advantages, the present in-
vention relates also to a cortical stimulating and recording
kit comprising an electrode and a tubular element such
as a cannula or the like.
[0039] Particularly the electrode of the kit of the present
invention can be made according to one or more of the
characteristics described above.
[0040] It is clear how such kit can have important ad-
vantages as regards the operating perspective.

[0041] Due to flexibility properties of the electrode, in
order to place it in contact with the patient brain, it will be
enough to insert the cannula inside the patient skull, to
bend the electrode and to fit it into the cannula, till reach-
ing the region of interest of the patient brain.
[0042] In this case the positioning of the electrodes will
not require, unlike prior art known electrodes, to form
large holes in the patient skull.
[0043] It is clear how the minimally invasive method
for inserting the electrode described above, is a possi-
bility advantageously obtained due to the particular char-
acteristics of the electrode and of the kit of the present
invention.
[0044] However such method can be selected on the
basis of operating needs, namely if it is not clinically re-
quired to make a large hole on the patient skull, for in-
stance if it necessary to insert complex arrays of elec-
trodes, that can even require to operate on "exposed
skull".
[0045] Obviously the kit of the present invention has
all the advantages and characteristics of the electrode
of the present invention.
[0046] The present invention finally relates to a method
for making a cortical stimulating and recording electrode.
[0047] The method particularly comprises the following
steps:

a) depositing a conductive ink on a layer of flexible
material such to form one or more conductive tracks,
b) depositing a layer of insulating material such to
form one or more insulating tracks interposed be-
tween said conductive tracks.

[0048] It is clear how such process can be completely
automatic: once obtaining a film of flexible material, it is
possible, by means of prior art known devices, to print
the conductive tracks and the insulating tracks on the
flexible material.
[0049] The film of flexible material can be made ac-
cording to methods known in prior art and can be com-
posed of any biocompatible flexible material, such as for
example polyurethane, silicone or the like.
[0050] Therefore all the procedures for assembling
and connecting the several metal parts of prior art known
electrodes are avoided, which necessarily require a man-
ual operating support.
[0051] Moreover all methods commonly used in prior
art known devices are avoided, which are particularly dif-
ficult to automatize, such as for example the removal of
material to obtain seats within which conductive ink has
to be deposited (so called etching).
[0052] The method of the present invention allows a
more productive approach on large scale for the elec-
trode of the present invention to be obtained, which is
easy to be industrialized, since it provides to directly de-
posit the conductive ink on the layer of flexible material.
[0053] It is further clear how, by a simple user interface,
it is possible to set the printing of tracks such to obtain
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several shapes of the electrodes on the sheet of flexible
material.
[0054] The sheet then can be cut such to obtain the
individual electrodes.
[0055] Based on the characteristics described up to
now and those described below, it is clear that one of the
most important advantages is the possibility of obtaining
various shapes, with a number of head contacts, tail con-
tacts and conductive tracks as one desires.
[0056] There are no constructional obstacles that
oblige to be limited to a specific shape and, regardless
of the selected shape, the electrode maintains its flexi-
bility properties unchanged.
[0057] Some shapes that can be created by the meth-
od of the present invention will be shown below.
[0058] Advantageously the method of the present in-
vention can provide a step c) relating to the deposition
of a first layer of conductive ink, so as to form a head
contact and a tail contact positioned at the ends of the
conductive tracks.
[0059] Even such step can be automatized and pro-
vided in combination with step a), such that conductive
tracks and head and tail contacts can be obtained by a
single deposition of conductive ink.
[0060] According to an improvement of the method of
the present invention there is provided a step d) relating
to the deposition of a second layer of metal material at
the head contact and/or tail contact.
[0061] As said above the second layer of metal mate-
rial can consist in depositing a plurality of particles of inert
material such as gold or the like.
[0062] According to a preferred variant embodiment,
the step d) takes place through a galvanic coating.

DRAWINGS

[0063] These and other characteristics and advantag-
es of the present invention will be more clear from the
following description of some embodiments shown in an-
nexed drawings wherein:

Fig.1 and 2a are two views of the cortical stimulating
and recording electrode of the present invention ac-
cording to a possible embodiment;
Fig.2b is a detail of the head end of the electrode of
the present invention according to one embodiment;
Figs. 3a to 3d are steps of the method for making
the electrode of the present invention;
Figs 4a to 4f are some possible arrangements of the
head end of the electrode of the present invention;
Figs. 5a and 5b are a diagram of a possible embod-
iment of the kit of the present invention.

[0064] It has to be noted that figures annexed to the
present patent application show some embodiments of
the electrode and of the method of the present invention,
to better understand the described advantages and char-
acteristics.

[0065] Therefore such embodiments have to be con-
sidered merely for illustration purposes and not as a lim-
itation to the inventive concept of the present invention
described above.

DESCRIPTION

[0066] With particularly reference to figures 1 and 2a,
the cortical stimulating and recording electrode compris-
es a flexible support element having a head end 11, an
intermediate part 12 and a tail end 13.
[0067] The support element is intended to support at
least one conductive element 22 providing a head contact
21 and a tail contact 23, arranged at the head end 11
and tail end 13 respectively of the flexible support ele-
ment.
[0068] In use, the head contact 21 is placed in contact
with the cortical surface of the patient, such that the con-
ductive element 22 can transmit signals from the head
contact 21 to the tail contact 23.
[0069] According to the shown embodiment, the con-
ductive element 22 is composed of a conductive track
formed by a layer of conductive ink deposited on the flex-
ible support element.
[0070] The flexible support element preferably is com-
posed of a biocompatible plastic material such as poly-
urethane, silicone or the like.
[0071] Moreover with particular reference to figures,
the electrode of the present invention provides a plurality
of conductive elements 22 each one having a head con-
tact 21 and a tail contact 23.
[0072] Moreover between each conductive element 22
an insulating material track 24 is interposed which is com-
posed of a layer of flexible insulating material.
[0073] According to the shown embodiment, the head
contact 21 and tail contact are each one composed of a
plate composed of a layer of conductive ink.
[0074] As it will be clear below with reference to the
description of the method of the present invention, the
head contact 21, the conductive track 22 and the tail con-
tact 23 can be obtained by a single deposition of conduc-
tive ink, such to form a single element for transmitting/re-
ceiving signals.
[0075] As in prior art known electrodes, the tail contacts
23 can be connected to devices intended to process or
display information deriving from detected signals.
[0076] Particularly in figure 1, the head end 11 is shown
in due different shapes.
[0077] In the variant on the right, the head end 11 has
the head contact 21 composed of a first layer of conduc-
tive ink.
[0078] In the variant on the left, the head contact 21,
in addition to the first layer of conductive ink comprises
a second layer of metal material 31.
[0079] A specific embodiment of such layer of metal
material 31 is described below with reference to figure 2b.
[0080] Preferably the second layer of metal material
31 is composed by binding a plurality of metal material
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particles obtained by depositing said metal material on
the first layer of conductive ink.
[0081] The structure of the electrode of the present in-
vention shown in figures 1 and 2a therefore provides a
flexible support element supporting six tail contacts 23
communicating with six corresponding head contacts 21
through six conductive tracks 22.
[0082] Each conductive track 22 is separated by an
insulating material track 24.
[0083] Therefore the electrode is completely flexible
and foldable without affecting the conductivity of the sev-
eral components: thus it can be bent along its longitudinal
axis such to be fitted into a cannula and then placed in
contact with the patient brain.
[0084] Figure 2b shows a detail of the head end 11 of
the electrode of the present invention according to a pre-
ferred embodiment.
[0085] Particularly such embodiment provides the use
of the second layer of metal material.
[0086] According to such configuration, each head
contact is composed of a first layer of conductive ink,
particularly a conductive ink plate 211 and a second layer
of metal material, such as for example a conductive con-
tact element 212 overlapping the plate 211.
[0087] The head end 11 therefore is composed of a
layer of flexible material, a layer of conductive ink being
deposited thereon.
[0088] The deposition of conductive ink allows conduc-
tive tracks 22 and plates 211 to be formed, as well as tail
ends 23 to be formed, not shown in the figure.
[0089] After depositing the conductive ink, a layer of
insulating material 24 is deposited which preferably cov-
ers and insulates the conductive tracks 22, leaving the
plates 211 free from it.
[0090] Then a second layer of metal material is depos-
ited, in the form of conductive contact elements 212.
[0091] The conductive contact elements will be placed
in contact with the patient brain and will allow EEG signals
to be recorded.
[0092] Each conductive contact element 212 overlaps
a corresponding plate 211, with which it is in contact.
[0093] As it is clear from figures, the conductive contact
elements 211 have a recording area greater than plates
211: this allows EEG signals to be best recorded which
anyway will be transmitted to the plate 211, by means of
the overlapping interface between conductive contact el-
ements 212 and plates 211.
[0094] The provision of the insulating material layer 24
allows conductive tracks 22 to be insulated from conduc-
tive contact elements 212, allowing the latter to use most
of the available surface to obtain particularly large re-
cording areas with respect to the reduced dimensions of
the head end 11, required by the specific application of
the electrode of the present invention.
[0095] It is clear how such configuration can be used
to obtain various head contact shapes, still while maxi-
mizing the recording area with respect to the dimension
of the head contact.

[0096] The electrode obviously can provide any
number of conductive tracks 22, as well as of head con-
tacts 21 and tail contacts 23, on the basis of operating
needs.
[0097] In addition to the number of head contacts 21
and tail contacts 23 it is possible to provide different
shapes of the head ends 11 and tail ends 13, as well as
it is possible to provide different shapes of the interme-
diate part 12.
[0098] Based on the use, generally the intermediate
part 12 and the tail end 13 have shapes completely similar
to those shown in figures 1 and 2.
[0099] However it is particularly important from a func-
tional perspective, the possibility of modifying the shape
of the head end 11: figures 4a to 4f show some of the
possible embodiments for such head end 11 of the elec-
trode of the present invention.
[0100] The possibility of providing any shape and any
number of contacts is guaranteed by the lack of construc-
tional constraints, obtained by the method for making the
electrode.
[0101] Figures 3a to 3d schematically show the steps
of such method.
[0102] Starting from a layer of flexible material 101,
such as for example a sheet of biocompatible material,
conductive ink 102 is provided to be deposited on said
sheet, figures 3a, such to form one or more conductive
tracks.
[0103] In the variant shown in figure 3a, the conductive
ink 102 is deposited to form both conductive tracks 22
and tail contacts 23, but it is possible to form conductive
tracks 22 and tail contacts 23 is different moments, as
well as it is possible to provide the conductive ink to be
deposited in a single moment to form conductive tracks
22, tail contacts 23 and head contacts 21.
[0104] After depositing conductive ink 102 a layer of
insulating material 103 is provided to be deposited such
to form one or more insulating tracks interposed between
conductive tracks, such as shown in figure 3b.
[0105] Preferably the layer of insulating material com-
pletely covers the electrodes, expect for head contacts
21 and tail contacts 23.
[0106] Figure 3c shows head contacts being formed,
by depositing a first layer of conductive ink 104 at the
head end of the electrode.
[0107] As said above such step can be provided at the
same time with the step described for figure 3a.
[0108] Then, figure 3d, a second layer of metal material
105 is deposited, at the head contact.
[0109] Advantageously the step just described of de-
positing the second layer of metal material takes place
by galvanic coating.
[0110] Finally it has to be noted that in the figures show-
ing the method of the present invention, the layer of flex-
ible material 101 is shown already cut with the final shape
of the electrode.
[0111] However it is possible to start from a rectangular
sheet, to carry out all the deposition steps, and then to
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cut the several electrodes in the desired shapes.
[0112] As an alternative it is possible to start from a
rectangular sheet, to deposit the conductive ink to form
the tail contacts, head contacts and conductive tracks,
to cut the electrodes and then to subject them to galvanic
coating.
[0113] Figures 5a and 5b schematically show a possi-
ble embodiment of the kit of the present invention.
[0114] The kit comprises an electrode 4 and a support
element to allow the electrode 4 to be inserted into the
patient skull, where a hole is perforated.
[0115] The electrode 4 preferably is made according
to one or more of the characteristics described above.
[0116] The support element on the contrary is com-
posed of a cannula 5, two longitudinal sections thereof
being shown in figures 5a and 5b.
[0117] The cannula 5 has at least one end 52 allowing
the cannula 5 to be connected to any suction system, for
example a syringe.
[0118] The cannula 5 is composed of a tubular element
having holes 52 perforated on side walls of the cannula
5, in any number and with any size.
[0119] Such as shown in figures, the electrode 4 is
placed on the side walls of the cannula 5 to cover the
holes 52.
[0120] Figure 5a shows the suction step: after placing
the electrode 4 air is drawn (arrows denote the motion
direction of air) such that the electrode is perfectly ad-
herent to walls of the cannula 5: the electrode 4 approach-
es the cannula 5 in the direction denoted by the arrow.
[0121] Thus the cannula 5 maintains the electrode 4
in place, the cannula 5 is inserted in the patient skull and
then, figure 5b, air is fed into the cannula (arrows show
the motion direction of air) to release the electrode, in
the direction denoted by the arrow, at the region of the
brain where the stimulation and/or recording have to take
place, while maintaining the electrode 4 adherent to the
brain.

Claims

1. Cortical stimulating and recording electrode com-
prising a flexible support element for at least one
conductive element, which flexible support element
has a head end (11) and a tail end (13),
the conductive element having at least one head
contact (21) and at least one tail contact (23), ar-
ranged at the head end (11) and tail end (13) respec-
tively of the flexible support element, such that said
conductive element transmits signals from said head
contact (21) to said tail contact (23) and vice versa,
said conductive element being composed of a con-
ductive track (22) formed of a layer of conductive ink
deposited on said flexible support element,
said head contact (21) and tail contact (23) being
composed each one of a plate (21, 23) composed
of a first layer of conductive ink,

characterized in that
said head contact (21) comprises a second layer of
metal material (31).

2. Electrode according to claim 1, wherein there is pro-
vided a plurality of conductive elements (22), each
conductive element (22) being composed of a con-
ductive track (22) and an insulating track (24) com-
posed of a layer of flexible insulating material being
interposed between each conductive track (22).

3. Electrode according to claim 1, wherein said layer
of metal material (31) is composed by binding a plu-
rality of particles of metal material obtained by de-
positing said metal material on said first layer of con-
ductive ink.

4. Electrode according to any of the preceding claims,
wherein said head contact (21) comprises a plate
(211) composed of a layer of conductive ink in con-
tact with a conductive contact element (212) com-
posed of a layer of metal material.

5. Electrode according to any of the preceding claims,
wherein said head end has a flexible support element
on which a layer of conductive ink is deposited in-
tended to form at least said plate (211),
a layer of insulating material being provided intended
to cover partially said head end expect for at least a
part of said plate (211),
and a layer of metal material being deposited at said
plate (211) intended to completely cover said plate
(211).

6. Cortical stimulating and recording kit comprising an
electrode according to any of the preceding claims
and a tubular element such as a cannula or the like.

7. Method for making a cortical stimulating and record-
ing electrode according to any of claims 1 to 5 com-
prising the following steps:

a) depositing conductive ink on a layer of flexible
material such to form one or more conductive
tracks (22),
b) depositing a layer of insulating material such
to form at least one or more insulating tracks
(24) interposed between said conductive tracks,
c) deposition of a first layer of conductive ink,
such to form a head contact (21) and/or a tail
contact (23) placed at the ends of said conduc-
tive tracks (22),
d) deposition of a second layer of metal material
(31) at the head contact (21).

8. Method according to claim 7, wherein step d) takes
place through a galvanic coating.
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Patentansprüche

1. Kortikale Stimulations- und Aufzeichnungselektro-
de, die ein flexibles Stützelement für mindestens ein
leitfähiges Element umfasst, wobei das flexible Stüt-
zelement ein vorderes Ende (11) und ein hinteres
Ende (13) aufweist, wobei das leitfähige Element
mindestens einen vorderen Kontakt (21) und min-
destens einen hinteren Kontakt (23) aufweist, die am
vorderen Ende (11) bzw. am hinteren Ende (13) des
flexiblen Stützelements angeordnet sind, derart,
dass das leitfähige Element Signale vom vorderen
Kontakt (21) zum hinteren Kontakt (23) und umge-
kehrt überträgt,
wobei das leitfähige Element aus einer Leiterbahn
(22) besteht, die aus einer Schicht leitfähiger Tinte
gebildet ist, die auf das flexible Stützelement aufge-
bracht ist,
dadurch gekennzeichnet, dass
wobei der vordere Kontakt (21) und der hintere Kon-
takt (23) jeweils aus einer Platte (21, 23) bestehen,
die aus einer ersten Schicht leitfähiger Tinte besteht,
dadurch gekennzeichnet, dass der vordere Kon-
takt (21) eine zweite Schicht Metallmaterial (31) um-
fasst.

2. Elektrode nach Anspruch 1, wobei eine Vielzahl von
leitfähigen Elementen (22) bereitgestellt ist, wobei
jedes leitfähige Element (22) aus einer Leiterbahn
(22) und einer Isolierbahn (24), die aus einer Schicht
von flexiblem Isoliermaterial besteht, das zwischen
jede Leiterbahn (22) eingefügt ist, besteht.

3. Elektrode nach Anspruch 1, wobei die Schicht Me-
tallmaterial (31) durch Binden einer Vielzahl von Par-
tikeln von Metallmaterial, die durch Aufbringen des
Metallmaterials auf die erste Schicht leitfähiger Tinte
erhalten werden, zusammengesetzt wird.

4. Elektrode nach einem der vorhergehenden Ansprü-
che, wobei der vordere Kontakt (21) eine Platte (211)
umfasst, die aus einer Schicht leitfähiger Tinte be-
steht, die mit einem leitfähigen Kontaktelement (212)
in Kontakt ist, das aus einer Schicht Metallmaterial
besteht.

5. Elektrode nach einem der vorhergehenden Ansprü-
che, wobei der vordere Kontakt ein flexibles Stütze-
lement aufweist, auf das eine Schicht leitfähiger Tin-
te aufgebracht ist, die mindestens die Platte (211)
bilden soll,
wobei eine Schicht Isoliermaterial bereitgestellt ist,
die das vordere Ende teilweise abdecken soll, er-
warten für mindestens einen Teil der Platte (211),
und wobei eine Schicht Metallmaterial auf die Platte
(211) aufgebracht ist und die Platte (211) vollständig
abdecken soll.

6. Kortikaler Stimulations- und Aufzeichnungssatz, der
eine Elektrode nach einem der vorhergehenden An-
sprüche sowie ein Rohrelement, wie etwa eine Ka-
nüle oder Ähnliches, umfasst.

7. Verfahren zum Herstellen einer kortikalen Stimula-
tions- und Aufzeichnungselektrode nach einem der
Ansprüche 1 bis 5, das die folgenden Schritte um-
fasst:

a) Aufbringen einer leitfähigen Tinte auf eine
Schicht von flexiblem Material, um eine oder
mehrere Leiterbahnen (22) zu bilden,
b) Aufbringen einer Schicht Isoliermaterial, um
mindestens eine oder mehrere Isolierbahnen
(24), die zwischen die Leiterbahnen eingefügt
sind, zu bilden,
c) Aufbringung einer ersten Schicht leitfähiger
Tinte, um einen vorderen Kontakt (21) und/oder
einen hinteren Kontakt (23), die sich an den En-
den der Leiterbahnen (22) befinden, zu bilden,
d) Aufbringung einer zweiten Schicht Metallm-
aterial (31) am vorderen Kontakt (21).

8. Verfahren nach Anspruch 7, wobei Schritt d) mittels
galvanischer Beschichtung erfolgt.

Revendications

1. Électrode de stimulation et d’enregistrement cortica-
le comprenant un élément de support flexible pour
au moins un élément conducteur, lequel élément de
support flexible a une extrémité de tête (11) et une
extrémité de queue (13),
l’élément conducteur ayant au moins un contact de
tête (21) et au moins un contact de queue (23), dis-
posés respectivement à l’extrémité de tête (11) et à
l’extrémité de queue (13) de l’élément de support
flexible, de sorte que ledit élément conducteur trans-
met des signaux dudit contact de tête (21) audit con-
tact de queue (23) et vice versa,
ledit élément conducteur étant composé d’une piste
conductrice (22) formée d’une couche d’encre con-
ductrice déposée sur ledit élément de support flexi-
ble,
caractérisée en ce que
ledit contact de tête (21) et le contact de queue (23)
étant composés chacun d’une plaque (21, 23) com-
posée d’une première couche d’encre conductrice,
caractérisé en ce que ledit contact de tête (21) com-
prend une seconde couche de matériau métallique
31) .

2. Électrode selon la revendication 1, où il est prévu
une pluralité d’éléments conducteurs (22), chaque
élément conducteur (22) étant composé d’une piste
conductrice (22) et d’une piste isolante (24) compo-
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sée d’une couche de matériau isolant flexible étant
interposé entre chaque piste conductrice (22).

3. Électrode selon la revendication 1, où ladite couche
de matériau métallique (31) est composée en liant
une pluralité de particules de matériau métallique
obtenues en déposant ledit matériau métallique sur
ladite première couche d’encre conductrice.

4. Électrode selon l’une quelconque des revendica-
tions précédentes, où ledit contact de tête (21) com-
prend une plaque (211) composée d’une couche
d’encre conductrice en contact avec un élément de
contact conducteur (212) composé d’une couche de
matériau métallique.

5. Électrode selon l’une quelconque des revendica-
tions précédentes, où ladite extrémité de tête a un
élément de support flexible sur lequel est déposée
une couche d’encre conductrice destinée à former
au moins ladite plaque (211),
une couche de matériau isolant étant prévue pour
recouvrir partiellement ladite extrémité de tête atten-
due pour au moins une partie de ladite plaque (211) ,
et une couche de matériau métallique étant déposée
sur ladite plaque (211) destinée à recouvrir complè-
tement ladite plaque (211).

6. Kit de stimulation et d’enregistrement cortical com-
prenant une électrode selon l’une quelconque des
revendications précédentes et un élément tubulaire
tel qu’une canule ou similaire.

7. Procédé de fabrication d’une électrode de stimula-
tion et d’enregistrement corticale selon l’une quel-
conque des revendications 1 à 5, comprenant les
étapes suivantes :

a) déposer de l’encre conductrice sur une cou-
che de matériau flexible de manière à former
une ou plusieurs pistes conductrices (22),
b) déposer une couche de matériau isolant de
manière à former au moins une ou plusieurs pis-
tes isolantes (24) interposées entre lesdites pis-
tes conductrices,
c) dépôt d’une première couche d’encre conduc-
trice, de manière à former un contact de tête
(21) et/ou un contact de queue (23) placé aux
extrémités desdites pistes conductrices (22),
d) dépôt d’une seconde couche de matériau mé-
tallique (31) au niveau du contact de tête (21).

8. Procédé selon la revendication 7, où l’étape d) a lieu
à travers un revêtement galvanique.
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