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Description
BACKGROUND

[0001] US-A-6868289discloses methods and appara-
tuses for treating tumors using an electric field with par-
ticular characteristics. It also discloses various ways to
modifying the electric field intensity at desired locations
(see, e.g., FIGS. 21-26).

[0002] This application discloses additional ways for
modifying the field so as to significantly increase or de-
crease it at desired locations in a patient’s body. These
modifications can improve the quality and selectivity of
treatment of lesions and tumors and improve selective
tissue ablation or destruction.

[0003] FIG 1A shows an arrangementwhere two elec-
trodes 11, 11’ are placed on the patient’s skin 15 above
the underlying tissue 10 (e.g., muscle) in an environment
of air 16. FIG. 1B depicts the results of a finite element
simulation of the electric field generated in the air and in
the muscle tissue, when the insulated electrodes 11, 11’
are positioned on the skin 15 as shown in FIG. 1A, and
a 100 kHz AC signal is applied to the electrodes. Prefer-
ably, the insulated electrodes have a conductive core
and an insulating layer with a high dielectric constant as
described in US-A-6868289, and they are configured to
contact the surface of the body with the insulating layer
disposed between the conductive core and the surface
of the body.

[0004] FIG. 1B, (like all the other field intensity maps
included herein) shows the field intensity in mV/cm when
1 Volt AC (measured zero-to-peak) is induced between
the proximal side of the tissue just beneath the first elec-
trode and the proximal side of the tissue just beneath the
second electrode (by applying a sufficiently large voltage
between the electrodes’ terminals). The numbers along
the x and y axes in the main section of FIG. 1B (and in
the other field intensity maps included herein) represent
distance measured in cm. Each contour line represents
a constant step size down from the 1 V peak, and the
units are given in mV/cm. Note, however, that because
the voltage changes so rapidly at the higher values, the
contour lines run together to form what appears to be a
solid black region.

[0005] Itis seen in FIG. 1B that, both in the air above
the skin 15 and the tissue below the skin 15, the field
intensity is maximal in regions that are close to the edges
of the electrodes 11, 11’ and that the field intensity is
attenuated rapidly with distance. As a result, if a tumor
lies relatively deep below the skin 15, it may be difficult
to deliver the desired field strength that is needed for
effective treatment to that tumor to the target region.
[0006] A similar situation exists in the human head.
FIG. 2 is a schematic representation of a human head in
which all tissue components are given their correspond-
ing electric properties. The head includes skin 1, bone
2, gray matter 3 and white matter 4. FIG. 3A is a sche-
matic representation of the positioning of the electrodes
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11, 11’ on the skin surface on the same side of the head,
and FIG. 3B shows the electric field that is generated
underthose conditions whena 100 kHz AC field is applied
between the electrodes. (The field calculation was done
by a finite element simulation based on the schematic
representation of the head shown in FIG. 2.) The field
intensity is highest in the vicinity of the electrodes in the
skin and the superficial areas of the brain and drops rap-
idly. Notably, the field strength near the middle of the
head is very weak (i.e., less than 20 mV/cm).

[0007] FIG. 4A is a schematic representation of the
positioning of the electrodes 11, 11’ on opposite sides of
a human head, and FIG. 4B shows the electric field that
is generated under those conditions when a 100 kHz AC
field is applied between the electrodes. Once again, the
field calculation was done by a finite element simulation,
and once again, the field strength near the middle of the
head is very weak (i.e., less than 24 mV/cm). The field
intensity is highest in the vicinity of the electrodes in the
skin and the superficial areas of the brain and drops rap-
idly, so thatthe field intensity is relatively low atthe center
of the head. Thus, the treatment efficacy of the field for
any tumor or lesion at a distance from the surface or
electrodes would be correspondingly diminished.

SUMMARY

[0008] A biocompatible field guide is positioned be-
tween the surface of the body and the target region be-
neath the surface. Electrodes are positioned on either
side of the field guide, and an AC voltage with an appro-
priate frequency and amplitude is applied between the
electrodes so that the field guide routes the electric field
to the target region. In an alternative embodiment, one
of the electrodes is positioned directly on top of the field
guide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
FIG 1A is a schematic representation of two elec-
trodes placed on a patient’s skin above a target re-

gion.

FIG. 1B shows the electric field that results from the
FIG. 1A arrangement.

FIG. 2 is a schematic representation of a human
head.

FIG.3Aisaschematicrepresentation two electrodes
positioned on the same side of the head.

FIG. 3B shows the electric field that results from the
FIG. 3A arrangement.

FIG.4Aisaschematicrepresentation two electrodes
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positioned on opposite sides of the head.

FIG. 4B shows the electric field that results from the
FIG. 4A arrangement.

FIGS. 5A and 5B are section and plan views, respec-
tively, of a first embodiment of the invention using a

solid insulated rod.

FIG. 6A shows the electric field that results from the
FIG. 5 arrangement.

FIG. 6B is a magnified view of the center of FIG. 6A.

FIG. 7A shows the electric field for a second embod-
iment using a hollow insulated rod.

FIG. 7B is a magnified view of the center of FIG. 7A.

FIG. 8A shows the electric field for the third embod-
iment when a conductive gel is added.

FIG. 8B is a magnified view of the center of FIG. 8A.

FIG. 9A shows the electric field for a third embodi-
ment using a hollow conducting rod.

FIG. 9B is a magnified view of the center of FIG. 9A.

FIG. 9C depicts a set of field strength plots for six
hollow metal tube field guides.

FIG. 10A shows the electric field that results from
using a solid conducting rod.

FIG. 10B is a magnified view of the center of FIG.
10A.

FIGS. 11A and 11B are section and plan views, re-
spectively, of a fourth embodiment of the invention
using a solid insulated bead.

FIG. 12A shows the electric field that results from
the FIG. 11 arrangement

FIG. 12B is a magnified view of the center of FIG.
12A.

FIG. 13A shows the electric field for a fifth embodi-
ment using a hollow conducting bead.

FIG. 13B is a magnified view of the center of FIG.
13A.

FIG. 14 shows the electric field for a sixth embodi-
ment in which a conductive gel is placed on the sur-
face of the skin between the electrodes.
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FIG. 15 shows the electric field for an alternative ar-
rangement in which a rod-shaped field guide is
placed directly beneath one of the electrodes.

FIG. 16 shows a curved field guide that guides the
field to a target area without passing through a vital
organ.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0010] The inventor has recognized that the field can
be guided to the desired location in the patient’s body
using appropriate field guides.

[0011] In some embodiments of the invention, an in-
sulating member is introduced into the medium or tissue
in a position that enables the member to act als a Field
Guide (FG) in thegiven medium. While elongated shapes
such asrods, tubes, bars, or threads are preferred, other
shapes (e.g., sheets or plates) may also be used. Inthese
embodiments, the electric impedance of the FG, Zgg is
significantly higher than that of the medium Zgg (Zgg>>
Zyy). For example, the FG may be made of a dielectric
insulating material such as plastic (e.g. polystyrene,
PVC, Teflon), silicone, rubber, etc., while the medium is
tissue (e.g., muscle). Insulators with a very high dielectric
constant (see the electrode insulations of the 289 patent)
may be preferable to those with low dielectric properties.
For use in medical application, the FG should preferably
be made of a biocompatible material. Optionally, the FG
may be made of a biodegradable material, as long as the
electrical properties remain as described herein.

[0012] FIGS. 5A and 5B are section and plan views of
afirstembodimentinwhich an insulatedrod 12 is inserted
into tissue 10 between a pair of insulated electrodes 11,
11°. The upper end of the FG rod 12 is positioned just
under the skin 15. The preferred diameter for the rod is
between about 0.5 mm and about 10 mm, but diameters
outside of that range may also be used.

[0013] FIG. 6A shows afinite element simulation of the
electric field that is generated in the tissue when a 5 cm
long, 3 mm diameter, insulated FG rod 12 made of solid
plastic with an impedance between 4-6 orders of magni-
tude higher than the impedance of the tissue and a die-
lectric constant of about 2-3 is inserted into the tissue 10
between the pair of insulated electrodes 11, 11°. The up-
per (proximal) ends of the electrodes are located on the
skin surface, and a 100 kHz AC voltage is applied be-
tween the electrodes. FIG. 6B is a magnified portion of
the center of FIG. BA, to show the field in greater detail.
As seen in FIGS. 6A and 6B, the strength of the field is
much higher just below the rod 12. Thus, by inserting the
FG so that it sits right above the desired target location,
the field is directed to the desired location, along with the
corresponding beneficial effects of that field (as de-
scribed in the "289 patent).

[0014] The second embodiment is similar to the first
embodiment, except that a hollow insulated rod 12 is
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used in place of the solid insulated rod 12 of the first
embodiment. The rod in this example has an outer diam-
eter of 3 mm and an inner diameter on 2.5 mm, and is
also 5 cmlong. FIG. 7A shows a finite element simulation
of the electric field for this second embodiment, and FIG.
7B shows a magnified view of the center of FIG. 7A. Here
again, the strength of the field is much higher just below
the rod. We therefore see that a hollow insulating FG can
also be used to direct the field to a desired location.
[0015] Optionally, conductive gelmay be placed on the
surface of the skin in the region between the insulated
electrodes. FIG. 8A shows a finite element simulation of
the electric field for the second embodiment (using the
hollow insulated rod 12) when conductive gel is spread
on the skin between the electrodes 11, 11, and FIG. 8B
shows a magnified view of the center of FIG. 8A. Here
again, the strength of the field is much higher just below
the rod. In addition, the field is also stronger in the region
between the electrodes just below the surface of the skin
15 beneath the gel. Note that the conductive gel de-
scribed in connection with this embodiment may also be
used in the other embodiments described herein, with
similar results.

[0016] In a third embodiment, a hollow conducting rod
is used instead of the hollow insulating rod of the second
embodiment. In this third embodiment, the electric im-
pedance of the FG, Zg is significantly lower than that of
the medium Zy; (Zgg << Zyy). For example, FG may be
made of metal such as gold, stainless steel, titanium,
etc., while the medium is tissue (e.g., muscle). FIGS. 9A
shows a finite element simulation of the electric field for
this third embodiment using a hollow conducting rod 12,
and FIG. 9B shows a magnified view of the center of FIG.
9B. Here again, the strength of the field is much higher
just below the rod 12. We therefore see that a hollow
conducting FG can also be used to direct the field to a
desired location.

[0017] FIG. 9C depicts a set of field strength plots for
six hollow metal tube FGs with six different diameters
(each having a length of 5 cm) plus a seventh, flat, field
strength plot for the case when no FG is used. Each plot
depicts how the field strength at the depth of the tube
varies as a function of horizontal distance from the center
of the tip of the tube. As seen in FIG. 9C, the widest plot
corresponds to the tube with the 5 mm inner diameter,
and successively narrower plots correspond to tubes with
inner diameters of 4, 3, 2, 1, and 0.5 5 mm, respectively.
As between the depicted plots, the maximum field
strength at the center of the tip of the FG occurs for the
2 mm diameter tube.

[0018] Inalternative embodiments (notshown),the FG
can be of compound construction, such as a hollow metal
rod that is coated with insulation or a layer of biocompat-
ible material. In other alternative embodiments, instead
of sinking the rod into the tissue to a depth where the top
of the rod is just beneath the surface of the patient’s skin,
a rod that protrudes through the skin may be used with
a similar level of effectiveness. In those embodiments, it
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is advisable to take suitable precautions to reduce the
risk of infection.

[0019] In the above-describe embodiments, the FGs
are seen to be effective in carrying the field into deep
parts of the tissue. In contrast, if a solid conducting rod
12 were to be used, the field would not be directed to
below the bottom of the rod, as shown in the finite element
simulation of FIGS. 10A and 10B.

[0020] FIGS. 11A and 11B are section and plan views
of a fourth embodiment of the invention. In this embodi-
ment, a short insulated solid FG bead 22 is inserted just
below the skin 15 between two insulated electrodes 11,
11°. The same materials that are suitable for the insulated
FG rod 12 described above in connection with the first
embodiment are also suitable for this insulated bead 22.
The bead in the illustrated example of this embodiment
is cylindrical with a 1 cm length and an outer diameter of
1 cm. Other shapes for the bead (e.g., a cube) may be
used as well.

[0021] FIG. 12A shows a finite element simulation of
the electric field that is generated in the tissue when the
insulated bead 22 is inserted beneath the skin into the
tissue 10 between the pair of insulated electrodes 11,
11’. The electrodes are located on the skin surface, and
a 100 kHz AC voltage is applied between the electrodes.
FIG. 12B is a magnified portion of the center of FIG. 12A,
to show the field in greater detail. As seen in FIGS. 12A
and 12B, the strength of the field is higher beneath the
surface of the skin as compared to when there is no FG,
as shownin FIGS. 1A and 1B. This embodiment is there-
fore useful for directing the field into shallow tumors such
as malignant melanoma skin lesions or skin metastases
from breast cancer, etc.

[0022] FIG. 13A and 13B show the normal and mag-
nified views of a finite element simulation of the electric
field that is generated in the tissue in a fifth embodiment
in which the insulated bead 22 of the previous embodi-
ment is replaced with a hollow conductive bead. The field
strength in this embodiment is also higher beneath the
surface of the skin as compared to when there is no FG,
as shown in FIGS. 1A and 1B. This fifth embodiment is
therefore also useful for directing the field into shallow
tumors.

[0023] FIG 14 illustrates a sixth embodiment, in which
a conductive FG is placed on the skin between the insu-
lated electrodes 11, 11’, in parallel with the skin surface.
In the illustrated embodiment, the conductive FG is a
conductive gel that is spread on the skin in a continuous
layer in the region beneath and between the electrodes.
Preferably, the gel has high conductivity and is biocom-
patible for extended periods of time. One suitable gel is
AG603 Hydrogel, which is available from AmGel Tech-
nologies, 1667 S. Mission Road, Fallbrook, CA
92028-4115, USA. In comparison to the case with no
conductive gel (as seen in FIG. 1B), there is a marked
intensification ofthe field in the skin 15 and subcutaneous
tissues 10 in the region between the two electrodes 11,
11°.
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[0024] In a variation of the above-describe embodi-
ments, instead of placing the FG between the electrodes
as it is in FIGS. 5-9, an FG rod or bead (which may be
either solid insulating, hollow insulating, or hollow con-
ductive, as described above) is placed directly beneath
one of the insulated electrodes 11. FIG. 15 shows a finite
element simulation of the electric field for this configura-
tion. Once again, the strength of the field is much higher
just beneath the FG than it is at a corresponding depth
when no FG is used, as shown in FIG. 1B.

[0025] Although straight FGs are depicted in FIGS.
1-10, other shapes may be used in alternative implemen-
tations, as appropriate for the anatomy in the vicinity of
the tumor. In FIG. 16, for example, a curved FG 52 is
used to circumnavigate a vital organ 13 (to avoid piercing
the organ 13 with a straight FG) on its way to a target
area 14. A thin flexible FG that resembles monofilament
fishing line may also be used, in which case it can be
threaded into the desired location using a guiding device
that is appropriate for the anatomical region.

[0026] Superficial FGs may be positioned on the skin
surface, under the surface, passing through the skin, or
a combination thereof The superficial conducting FG can
be a gel sheet, metal sheet, rod tube, etc. The FG can
be inserted and maneuvered into position by means of
a hypodermic needle, a guided catheter-like device, an
incision, etc. Optionally, a combination of active elec-
trodes, superficial FGs, and internal FGs may be used
as required to obtain the desired field.

[0027] Although the above-described embodiments
are explained in the context of increasing the field
strength at certain locations in the tissue, a side effect of
the FGs is that the field strength is decreased in other
areas. This situation can be exploited by using FGs to
create areas with lower field intensities so as to avoid
effecting, stimulating, or heating sensitive areas within
the body or tissue. This provides the ability to protect a
sensitive region without depending on the shielding ef-
fects of closed or partially closed conductors surrounding
an element (such as the conductive net that surrounds
a sensitive organ, as described in the 289 patent). Ex-
amples of the creation of a reduced-field region in the
form of aring or doughnut can be envisioned by extending
the cross sections of FIGS. 6, 7, and 9 out to three di-
mensions, in which case it becomes clear that a low field
area surrounds the FG (as compared to the higher field
intensities when there is no FG, as shown in FIG. 1B).
[0028] The described use of FGs can increase the ef-
ficacy of treating tumors or lesions in many deeply located
body locations including, for example, the brain, lung,
colon, liver, pancreas, breast, prostate, ovaries, etc. The
optimum frequency and field strength will vary depending
on the particular problem being treated. For many types
of cancers, frequencies between 100 kHz and 300 kHz
at field strengths between 1 and 10 V/cm have been
shown to be helpful. Examples include B16F1 melano-
ma, which is susceptible to 120 kHz fields; and F-98 gli-
oma, which is susceptible to fields between 150 and 250
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kHz. See E. D. Kirson et al., Disruption of Cancer Cell
Replication by Alternating Electric Fields, Cancer Re-
search 64, 3288-3295, May 1, 2004. The present inven-
tion is set out in the claims that follow:

Claims

1. An apparatus for inhibiting growth of rapidly dividing
cells located in a target region beneath the surface
of a body (10), comprising:

an elongate biocompatible field guide having a
proximal end and a distal end, and being a die-
lectric insulator having an impedance that is sig-
nificantly higher than the impedance of the body
(10) or a metal having an impedance that is sig-
nificantly lower than the impedance of the body
(10), wherein the proximal end is configured to
be positioned near or above the surface of the
body (10) when the distal end is positioned be-
neath the surface of the body (10) adjacent to
the target region and deeper beneath the sur-
face of the body (10) than the proximal end;

a first electrode (11) configured to be positioned
on the surface of the body (10) on a first side of
the field guide;

a second electrode (11’) configured to be posi-
tioned on the surface of the body (10) on a sec-
ond side of the field guide and the same side of
the body (10) as the first electrode (11’); and
an AC voltage source configured to generate an
AC voltage having afrequency between 100 kHz
and 300 kHz between the first electrode (11) and
the second electrode (11°), wherein the AC volt-
age and the impedance of the field guide have
values that result in the formation of an electric
field in the target region that inhibits the growth
of the rapidly dividing cells.

2. The apparatus of claim 1, wherein the field guide is
curved.

3. The apparatus of claim 1, wherein the field guide is
straight.

4. The apparatus of claim 1, wherein the field guide is
a rod, bar or thread.

5. The apparatus of claim 1, wherein the field guide is
a flexible monofilament.

6. The apparatus of claim 1, wherein the field guide is
a solid insulating rod (12).

7. The apparatus of claim 1, wherein the field guide is
a hollow insulating rod (12).
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The apparatus of claim 1, wherein the field guide is
a bead (22).

The apparatus of claim 1, wherein the field guide is
a solid insulating bead (22).

The apparatus of claim 1, wherein the field guide is
a hollow insulating bead (22).

The apparatus of claim 8, wherein the bead (22) is
cylindrical.

The apparatus of claim 1, wherein the field guide is
a 5¢cm long, 3 mm diameter insulated rod made of
solid plastic and has an impedance between 4 to 6
orders of magnitude higher than the impedance of
the body (10) and a dielectric constant of about 2-3.

The apparatus of claim 1, wherein the field guide is
made of plastic, polystyrene, PVC, Teflon (RTM),
silicone or rubber.

The apparatus of claim 1, wherein the field guide is
a hollow conducting rod (12).

The apparatus of claim 1, wherein the field guide is
a hollow conducting bead (22).

The apparatus of claim 1, wherein the field guide is
made of gold, stainless steel or titanium.

The apparatus of claim 1, wherein the field guide is
made of a biodegradable material.

The apparatus of claim 1, wherein the first and sec-
ond electrodes (11, 11’) each have a conductive core
and aninsulating layer with a high dielectric constant,
and the first and second electrodes (11, 11°) are
adapted to contact the surface of the body (10) with
the insulating layer disposed between the conduc-
tive core and the surface of the body (10).

The apparatus of claim 1, wherein the electric field
in the target region has a field strength greater than
1 V/iem.

Patentanspriiche

1.

Vorrichtung zur Inhibierung des Wachstums schnell
wachsender Zellen, die sich in einem Zielbereich un-
ter der Oberflache eines Korpers (10) befinden, wel-
che umfasst:

eine langliche biokompatible Feldfiihrung, wel-
che ein proximales Ende und ein distales Ende
aufweist, und ein dielektrischer Isolator miteiner
Impedanz darstellt, die wesentlich hoher ist als
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10.

1.

die Impedanz des Kérpers (10), oder ein Metall
mit einer Impedanz, die wesentlich geringer ist
als die Impedanz des Kérpers (10), worin das
proximale Ende ausgestaltetist, nahe oder tber
der Oberflache des Kdrpers (10) angeordnet zu
werden, wenn das distale Ende unter der Ober-
flache des Korpers (10) neben der Zielregion
und tiefer unter der Oberflache des Kérpers (10)
angeordnet wird, als das proximale Ende;

eine erste Elektrode (11), die ausgestaltet ist,
auf der Oberflache des Korpers (10) auf einer
ersten Seite der Feldfihrung angeordnet zu
werden;

eine zweite Elektrode (11°), die ausgestaltet ist,
auf der Oberflache des Korpers (10) auf einer
zweiten Seite der Feldfiihrung und der gleichen
Seite des Korpers (10) angeordnet zu werden,
wie die erste Elektrode (11°); und

eine AC-Spannungsquelle, die ausgestaltet ist,
eine AC-Spannung mit einer Frequenz von zwi-
schen 100 kHz und 300 kHz zwischen der ersten
Elektrode (11) und der zweiten Elektrode (11°)
zu erzeugen, worin die AC-Spannung und die
Impedanz der Feldfiihrung Werte aufweist, die
zur Bildung eines elektrischen Feldes inder Ziel-
region fUhrt, welches das Wachstum der schnell
wachsenden Zellen inhibiert.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
gekrimmt ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
gerade ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein Stabchen ist, ein Stab oder ein Faden.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein flexibles Monofilament ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein fester, nicht leitender Stab (12) ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein hohler nicht-leitender Stab (12) ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein Kugelchen (22) ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein festes nicht-leitendes Kiigelchen (22) ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein hohles nicht-leitendes Kiuigelchen (22) ist.

Vorrichtung nach Anspruch 8, worin das Kiigelchen
(22) ist zylindrisch ist.
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Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein 5cm langer, nicht-leitender Stab mit einem
Durchmesser von 3 mm aus festem Kunststoff und
mit einer Impedanz von zwischen 4 bis 6 GroRen-
ordnungen gréRer als die Impedanz des Korpers
(10) und einer Dielektrizitatskonstante von etwa 2-3
ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
aus Kunststoff, Polystyrol, PVC, Teflon (RTM), Sili-
kon oder Kunststoff ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein hohler leitender Stab ist (12).

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
ein hohles leitendes Kigelchen (22) ist.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
aus Gold, rostfreiem Stahl oder Titan besteht.

Vorrichtung nach Anspruch 1, worin die Feldfiihrung
aus einem bioabbaubarem Material besteht.

Vorrichtung nach Anspruch 1, worin die erste und
zweite Elektrode (11, 11°) jeweils einen leitenden
Kern und eine nichtleitende Schicht mit einer hohen
Dielektrizitatskonstante aufweist, und worin die erste
und zweite Elektrode (11, 11’) angepasst sind mit
der Oberflache des Korpers (10) in Kontakt zu treten
wobei die nicht-leitende Schicht zwischen dem lei-
tenden Kern und der Oberflache des Korpers (10)
angeordnet ist.

Vorrichtung nach Anspruch 1, worin das elektrische
Feld in der Zielregion eine Feldstérke von mehr als
1 V/cm aufweist.

Revendications

1.

Appareil pour I'inhibition de la croissance de cellules
a division rapide situées dans une région cible en
dessous de la surface d’un corps (10), comprenant :

un guide de champ biocompatible allongé ayant
une extrémité proximale et une extrémité dista-
le, et étant un isolateur diélectrique ayant une
impédance qui est significativement supérieure
a I'impédance du corps (10) ou un métal ayant
une impédance qui est significativement infé-
rieure a 'impédance du corps (10), dans lequel
lextrémité proximale est configurée pour étre
positionnée a proximité ou au-dessus de la sur-
face du corps (10) lorsque I'extrémité distale est
positionnée en dessous de la surface du corps
(10) adjacente a la région cible et plus profon-
dément en dessous de la surface du corps (10)
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12.

13.

que 'extrémité proximale ;

une premiére électrode (11) configurée pour
étre positionnée sur la surface du corps (10) sur
un premier c6té du guide de champ ;

une seconde électrode (11’) configurée pour
étre positionnée sur la surface du corps (10) sur
un second c6té du guide de champ et sur le mé-
me cbté du corps (10) que la premiére électrode
(11); et

une source de tension CA configurée pour gé-
nérer une tension CA ayant une fréquence com-
prise entre 100 kHz et 300 kHz entre la premiére
électrode (11) et la seconde électrode (11’),
dans lequel latension CA etI'impédance du gui-
de de champ ont des valeurs qui résultenten la
formation d’un champ électrique dans la région
cible qui inhibe la croissance des cellules a di-
vision rapide.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est incurvé.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est droit.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une tige, une barre ou un filetage.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est un monofilament flexible.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une tige isolante solide (12).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une tige isolante creuse (12).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une bille (22).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une bille isolante solide (22).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une bille isolante creuse (22).

Appareil selon larevendication 8, dans lequel la bille
(22) est cylindrique.

Appareil selon la revendication 1, dans lequel le gui-
de de champ estd’une tige isolée d’une longueur de
5 cm et d’'un diameétre de 3 mm en plastique solide
et a une impédance comprise entre 4 a 6 ordres de
grandeur de plus que I'impédance du corps (10) et
une constante diélectrique d’environ 2 a 3.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est en plastique, en polystyréne, en
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PVC, en Teflon®, en silicone ou en caoutchouc.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une tige conductrice creuse (12).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est une bille conductrice creuse (22).

Appareil selon la revendication 1, dans lequel le gui-
de de champ est en or, en acier inoxydable ou en
titane.

Appareil selon la revendication 1, dans lequel le gui-
de de champ est en un matériau biodégradable.

Appareil selon la revendication 1, dans lequel les
premiere et seconde électrodes (11, 11°) ont chacu-
ne une ame conductrice et une couche isolante avec
une constante diélectrique élevée, et les premiere
et seconde électrodes (11, 11°) sont adaptées pour
étre en contact avec la surface du corps (10) avec
la couche isolante disposée entre 'ame conductrice
et la surface du corps (10).

Appareil selon la revendication 1, dans lequel le
champ électrique dans larégion cible a une intensité
de champ supérieure a 1 V/cm.
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Szabadalmt igsnyoontek
1. Barenderds gyorsan osetddd sailek vdvekaddsdnek gatldsdea egy test (1)
elszing alotil ofl teetilaten, amely tartalmas

sy hosszikas i\m%\\\m;mi;bs 18 bdrveratdt, amolinek kst vége & tavoll vags van, &

distekiromos soigatald anyagd, amelyvnsk imped emt‘,m}a ISnvegesen nagyobb, mint @ est
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10} inpadanoidia vagy fdmn, amalyoek Impedanciais ISnvagesen Kisahb, mint s est (1)
A 3 R ¥

inpedancidla, ahol & Roell vdg Ggy van Rig §a§§§§€ve§,. Nogy & best (10}
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& FOINLE hishrarhetd of, mikioben & tdvoll vig & test {10} felsin olatt van albelyesve o ol
terlifat hazsleban, mélvebban » tast (107 folozhy alat, mint & kizel vay;

aay olsd elabirdddt (11), amelhy & tost {10) felszinen halvarhotd ol & Wrverad aisd
oldaldng

gy masodik alekivddat {11, amely @ tegt {10) folszingn halyerhetd of o tdrvezatd

madsodik oldalan 88 & test {10) alsd slekirddaval {117) szunos olddaldn; és

P

gy AC fesziltsegforrast, amaly AC fosziitadget S ol 100 KMy &3 300 kM2 kdzdtu
frebvancidval gz olsd alekirdds (11) &8 & mdsodik elekirdds {117 k&L, ahol az AC
fegriiitetg de & tdrvesetd impedanaiy dridkelk sradményekant ar alekiromos (8r g ¢l

tertiatan iy latve, du Qdtolla & gyorssn osetddd seitek ndvakeddsdt,

pre

2 Az L. igdnypont szetnt berendezds, amelyndl @ térvasatd healt,

3 Az 1. lgdnypont szevintl berendezds, amabngl & tdrvesetd sgvenes.

4, Az 1, igdnypont szenntl berendesds, amelynd! o Wovenetd gy ad, pdlca vagy
sEal
3 Az 1, igenypont sterintl berendezds, amuivngl & tdrverstd agy hyjidkony monoiil

&. Az i, gsovoont srerinti berendezds, amelynd! a térvazstd egy tEmdr szigateld rid

slisvinhay kdvat vagy

st
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&, A L. gdnypont szerintt berendends, amealyndl 8 tirvasetd agy gyéingy

Q. Ax AL igenypont szevintl berendase

y amelyne! & Wrvesetd sgy tOmbr seigeteld

)

10, Ay L. lgdnypont grenintt barsnderds, armalyrdl @ rvesadd egy Ureages seigetald

gviingy (32).

Bl A 8 igdayvport szerint! barendeedy, amabyndl 3 gylingy {(32) hengerss,

S

13 &z 1. igenypont szerintl berendszds, amelyndl 3 tdrvezatd 5 am hosszy, 3 mm

armerg }tj seigetalt rad Hmdyr miiemy‘aghisi, amelynsk a2 impedandiaia 4 -~ & nagyssg-

renicidal nagyobib, mint & test {10) impedanciala & diclekiromes allanddia kb 2 - 3,

13, Az 1, igénypont szerintl berendezds, amehndt & mlanyvag Wrvesetd anvags

poliszrivel, PVC, toflon (RTM), szilikon vagy gumi,

W

14 A 1o igdnypont szarint barendesds, amelyndl & rvesatd sgy Uranes verstd rug

¥

18, &z 1. lgdnypont szevint! berendezts, amebyndl g tdrvezetd sgy Urages vezetd

gydngy (32)

1o Az L. igénvpont serint borendarés, amelynél 8 Wrvezetd snyvags arany,

rozsdamantes sodl vagy Han.

17, Az 1. gdnyoont szerintt berandezds, amelyndl g trvezetd biokdgiallag lebonihatd

anyagu.

«n

8. Az 1, gSnypont szerintl berendezds, amelynd] ax gled &8 masoti glektrade {11,

11 vezatd magual §8 nagy dislektromios dlanddio soigeteld rdtegas! randealkerik,

H

fovabhd as alsd S8 mdsodik elekirdda (11, 1) Goy arinthesik & tast (10) felssindwel,
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