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(54) FOOTWEAR WITH INSOLE WITH VARIABLE MAGNETIC FIELD

(57) An insole (10) is described, comprising:
- a supporting body (15) adapted to support by resting
the sole of a foot, and
- a housing seat (S) formed in the supporting body (15),

inside which a permanent magnet (25) is housed,
the insole (10) being characterized in that the permanent
magnet (25) is movable inside the housing seat (S).
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Description

TECHNICAL FIELD

[0001] The present invention relates to an insole, and
more particularly the invention relates to an insole
equipped with means adapted to generate a variable
magnetic field and footwear equipped with such insole.

PRIOR ART

[0002] It is known that the correct functioning of the
human body is based on the maintenance of delicate
internal balances, which if altered can lead to undesirable
effects such as pain and fatigue.
[0003] Two important aspects that contribute, together
with others, to the performance of all the functions of the
body are blood circulation, through which energy is trans-
ported to all the cells of the body and toxins are simulta-
neously eliminated, and cellular metabolism.
[0004] In particular, cellular metabolism is based on
cellular transmembrane ion balance, which is responsi-
ble for membrane electrical potential, maintained thanks
to the transport of ions through the cell membrane by
means of a series of different transport mechanisms, the
most important and well-known surely being the sodium-
potassium pump.
[0005] This electrical membrane potential allows,
among other things, the propagation of transient electri-
cal signals in cells of excitable tissues, in particular in
cells in which it is subject to sudden changes such as
muscle and nerve cells, so as to transmit information that
may be of vital importance to a living organism rapidly
and via long distances.
[0006] During everyday activities the human body is
subjected to various types of stress, in particular mechan-
ical stress due to the execution of specific movements
or sudden stresses such as bruises, which alter the afore-
mentioned balances of the body, including precisely cor-
rect blood circulation and normal cellular metabolism.
[0007] In order to restore normal cellular conditions,
and body conditions in general, various types of treat-
ments are known, for example specific treatments adapt-
ed to act on specific body areas, probably the most wide-
spread and known of which is acupuncture.
[0008] Among the various body areas, a treatment ar-
ea of particular interest is the plantar area.
[0009] In fact, this area is particularly stressed during
the day, firstly because it is adapted to support the full
weight of the human body, especially in cases of pro-
longed states in an upright position, and secondly be-
cause it is mechanically stressed by wearing shoes, es-
pecially in the case of safety shoes which are particularly
rigid.
[0010] In this context, there are two types of treatments
that have been spreading in recent years, which are
known as plantar reflexology and plantar magnetother-
apy.

[0011] Plantar reflexology envisages acting with pres-
sure, known as acupressure or finger pressure when
done manually, on the sole of the foot and particularly in
the area/s where pain is present.
[0012] This pressure stimulates the lymphatic system,
with the consequent acceleration of lymphatic circulation
with benefits on the whole organism.
[0013] This pressure also stimulates the blood system
with the purpose of improving circulation, thereby favour-
ing the disposal of waste.
[0014] Specifically, this pressure mainly acts on the
return circulatory system, i.e. on the venous system, act-
ing as a peristaltic pump.
[0015] The second type of treatment, plantar magne-
totherapy, is based on the concept that the application
of magnetic fields to the human body can positively stim-
ulate cellular action by restoring its metabolism, as doc-
umented by hundreds of scientific studies.
[0016] In particular, the application of these magnetic
fields allows the restoration of the transmembrane ion
balance and therefore the aforementioned membrane
electrical potential, altered for example and as mentioned
by mechanical stress, thereby restoring cellular metab-
olism and therefore cellular functions, and in some cases
accelerating them (for example in the magnetic stimula-
tion treatments for bone regrowth).
[0017] These types of treatments generally require the
assistance of highly qualified personnel and/or particu-
larly expensive treatment devices.
[0018] They simultaneously require time, due both to
the need to go to specialized facilities, and for the time
taken to perform the treatment itself.
[0019] In order to obviate the aforesaid drawbacks, in-
soles are known on the market which are equipped with
permanent magnets, which are completely inserted in-
side the thickness of the insole without changing the rest-
ing surface of the foot.
[0020] The magnetic field generated by the permanent
magnets of said insoles always has the same orientation
and therefore has a limited effectiveness in the magne-
tothera-peutic stimulation of the foot.
[0021] An object of the present invention is therefore
to provide an insole with magnetic effects for the more
effective plantar stimulation of the known devices.
[0022] A further object of the present invention is to
provide an insole which is simultaneously able to exert
a stimulating acupressure action on the sole of the foot.
[0023] A further object is to achieve the aforemen-
tioned objectives in the context of a rational, effective and
low-cost solution.
[0024] Such purposes are accomplished by the char-
acteristics of the invention given in the independent
claim. The dependent claims outline preferred and/or
particularly advantageous aspects of the invention.

DISCLOSURE OF THE INVENTION

[0025] In particular, the invention provides an insole,
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comprising:

- a supporting body adapted to support by resting the
sole of a foot, and

- a housing seat formed in the supporting body, inside
which a permanent magnet is housed,

and wherein the permanent magnet is movable inside
the housing seat.
[0026] Thanks to this solution, the invention provides
an insole for a magnetotherapy treatment, and therefore
a treatment device that can be worn during daily activities,
and which, thanks to the mobility of the permanent mag-
net inside the housing seat, provides a variable magnetic
field at the foot which is more effective in the stimulation
of the same.
[0027] It is specified that with the term movable it is
intended that the permanent magnet is freely movable
inside the housing seat, i.e. freely movable rotatably
and/or slidingly in any direction within the housing seat.
[0028] In other words, the permanent magnet can ro-
tate and/or roll and/or translate in any direction inside the
housing seat and with respect to the housing seat itself.
[0029] Then, moving the insole, the permanent magnet
inserted in the housing seat realized in the supporting
body of the insole itself, can freely move (and therefore
rotate and/or roll and/or translate and/or hop within the
housing seat) and arrange itself randomly in any position
and in any orientation within the housing seat, and there-
fore the permanent magnet can move inside the housing
seat without rigidly following the movement of the insole.
[0030] Another aspect of the invention envisages that
the permanent magnet can comprise a magnetic sphere.
[0031] Thanks to this solution the permanent magnet
is easily moved, and with reduced friction, inside the
housing seat during the movements of the foot.
[0032] A further aspect of the invention envisages that
the magnetic sphere can comprise two hemispheres
which are polarized inversely to one another.
[0033] Thanks to this solution, the magnetic sphere is
movable inside the housing seat, and by rolling it is ar-
ranged towards the foot alternately with the positively
polarized hemisphere or with the negatively polarized
hemisphere, thereby providing a pulsed magnetic field
at the foot, and in this way producing even more efficient
stimulation of the foot itself.
[0034] Furthermore, another aspect of the invention
envisages that the magnetic sphere can have a diameter
comprised between 2 mm and 5 mm.
[0035] Thanks to this solution, the magnetic sphere
has a smaller footprint, and is therefore particularly
adapted to being inserted into the supporting body of the
insole.
[0036] Another aspect of the invention envisages that
the magnetic element can be made of a material com-
prising Neodymium, Iron and Boron.
[0037] Thanks to this solution, the magnetic element
is particularly durable and is adapted to generate a per-

manent magnetic field that is particularly stable over time.
[0038] A further aspect of the invention envisages that
the permanent magnet can be equipped with a chromi-
um-plated surface treatment.
[0039] Thanks to this solution, the permanent magnet
is protected from the phenomenon of oxidation that can
occur when placed in a humid environment, as can be
that of footwear, for example due to perspiration.
[0040] Another aspect of the invention envisages that
the permanent magnet can generate a permanent mag-
netic field of an intensity comprised between 65 Gauss
and 85 Gauss.
[0041] Thanks to this solution, the permanent magnet
generates a magnetic field of particular intensity and
therefore adapted to effectively stimulate the foot.
[0042] Furthermore, a further aspect of the invention
envisages that the permanent magnet can be inserted
movably and loosely inside an internally hollow contain-
ment body inserted in the seat formed in the supporting
body.
[0043] Thanks to this solution, the permanent magnet
is inserted movably in the insole and is effectively and
loosely contained inside the containment body.
[0044] A further aspect of the invention envisages that
the containment body can be equipped with a rounded
upper infill wall adapted to protrude above a resting sur-
face of the supporting body.
[0045] Thanks to this solution, the upper wall of the
infill is adapted to contact the sole of the foot resting on
the insole, performing an acupressure action on the sole
of the foot itself.
[0046] The invention further provides footwear com-
prising an insole as described above.
[0047] Thanks to this solution, the invention provides
footwear which can be worn during daily activities,
equipped with an insole with the aforesaid characteristics
and therefore with the advantages connected thereto.
[0048] A further aspect of the invention envisages that
the insole can be made integrally with a sole of the shoe.
[0049] Thanks to this solution, the footwear equipped
with the insole can be made through a particularly rapid
and low-cost production process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] Further characteristics and advantages of the
invention will become clear from reading the following
description provided as a non-limiting example, with the
help of the figures illustrated in the attached tables.

Figure 1 is a view from above of an insole according
to the invention.
Figure 2 is a partial sectional view of footwear
equipped with an insole according to the invention.
Figure 3 is a sectional view of a first embodiment of
the insole according to the invention.
Figure 4 is an enlarged view of a portion of figure 3.
Figure 5 is a sectional view of a second embodiment

3 4 



EP 3 649 880 A1

4

5

10

15

20

25

30

35

40

45

50

55

of the insole according to the invention.
Figure 6 is an enlarged view of a portion of figure 5.
Figure 7 is a sectional view of a third embodiment of
the insole according to the invention.
Figure 8 is an enlarged view of a portion of figure 7.

BEST WAY TO ACTUATE THE INVENTION

[0051] With particular reference to these figures, an
insole is globally indicated with the number 10.
[0052] The insole 10 comprises a supporting body 15
adapted to support by resting the sole of a foot.
[0053] In particular, the supporting body 15 provides
an upper resting surface 20 adapted to be placed in direct
or indirect contact with the sole of the foot.
[0054] In the example, the insole 10 is of the integral
type, i.e. the supporting body 15 has a heel portion adapt-
ed to support by resting an area of the rearfoot, a tip
portion adapted to support a forefoot area and a central
portion, interposed between the heel portion and the tip
portion, and adapted to support a midfoot area.
[0055] However, it is not excluded that in alternative
embodiments, the insole 10 can be of the partial type,
i.e. the supporting body 15 can lack one or more of the
aforesaid portions.
[0056] The supporting body 15 is made of flexible or
semi-flexible material.
[0057] For example, the supporting body 15 can be
made of ethylene vinyl acetate, cork, PPT or another suit-
able material.
[0058] Said supporting body 15 can have a homoge-
neous or non-homogeneous thickness along its exten-
sion, and can have a maximum thickness comprised be-
tween 5 mm and 12 mm, preferably having a maximum
thickness of 8 mm.
[0059] The insole 10 further comprises a permanent
magnet 25 adapted to generate a permanent magnetic
field.
[0060] In detail, the insole 10 comprises a permanent
magnet 25 equipped with at least two polarized portions
which are mutually inverse, i.e. equipped with at least
one positively polarized portion and at least one nega-
tively polarized portion.
[0061] The permanent magnet 25 is adapted to gen-
erate a magnetic field, for example of an intensity be-
tween 65 and 85 Gauss, preferably a magnetic field of
75 Gauss.
[0062] Said permanent magnet 25 is, for example,
made of a material comprising Chromium, Neodymium
and Boron, however it can also be made of another mag-
netic material adapted to generate a permanent magnetic
field.
[0063] Preferably, the permanent magnet 25 is further
equipped with a surface treatment, for example a chro-
mium treatment, thanks to which the permanent magnet
25 is protected from an undesired oxidation phenomenon
which could occur in the presence of moisture.
[0064] In the preferred embodiment, the permanent

magnet 25 comprises (i.e. is constituted by) a magnetic
sphere equipped with two hemispheres 30,35 which are
mutually inversely polarized, i.e. a magnetic sphere com-
prising a positively polarized hemisphere 30 and a neg-
atively polarized hemisphere 35.
[0065] For example, the magnetic sphere has a diam-
eter comprised between 2 mm and 5 mm, preferably the
magnetic sphere has a diameter of 3 mm.
[0066] The permanent magnet 25 (i.e. the magnetic
sphere) is directly or indirectly inserted and housed inside
a housing seat S open above, formed in the supporting
body 15 of the insole 10 and movable (loosely) inside the
same, the housing seat S being substantially defined by
a cavity open upwards formed in the supporting body 15
itself.
[0067] It is specified that with the term movable it is
intended that the permanent magnet 25 is freely movable
inside the housing seat S, i.e. freely movable rotatably
and/or slidingly in any direction within the housing seat S.
[0068] In other words, the permanent magnet 25 can
rotate and/or roll and/or translate in any direction inside
the housing seat S and with respect to the same (remain-
ing however contained inside the housing seat S).
[0069] Then, moving the insole 10, the permanent
magnet 25 inserted in the housing seat S realized in the
supporting body 15 of the insole itself, can freely move
(and therefore rotate and/or roll and/or translate and/or
hop within the housing seat S) and arrange itself random-
ly in any position and in any orientation within the housing
seat S, and therefore the permanent magnet 25 can move
inside the housing seat S without rigidly following the
movement of the insole 10.
[0070] For example, the housing seat S is formed in
the central portion of the supporting body 15, however it
can also be formed in the heel portion or in the tip portion.
[0071] It is also possible that the insole 10 can com-
prise multiple permanent magnets 25, each inserted (di-
rectly or indirectly) movably in a suitable housing seat S
formed in the supporting body 15, and that the housing
seats S can be formed at different portions of the sup-
porting body 15 itself, or furthermore several housing
seats S can be present for the same number of perma-
nent magnets 25 in each portion of the supporting body
15.
[0072] In a first embodiment, shown in figures 3 and
4, the permanent magnet 25 is inserted directly into the
housing seat S, i.e. in a complete stasis condition the
permanent magnet 25 is in direct contact with at least
one internal surface of the cavity formed in the supporting
body 15 of the insole 10, which defines the housing seat
S.
[0073] In this first embodiment, the supporting body 15
has a surface film F, which defines at least one portion
of the resting surface 20, adapted to close the housing
seat S above so as to keep the permanent magnet 25
contained within it.
[0074] The surface film F has an extension such to at
least completely occlude the housing seat S above.
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[0075] For example, it can be envisaged that such sur-
face film F has an extension which is homologous to the
extension of the supporting body 15, and which therefore
defines the resting surface 20 itself.
[0076] In this way, the surface film F defines, with the
housing seat S, a housing cavity for the permanent mag-
net 25 which is closed above.
[0077] In particular, this housing cavity has a volume
comprised between 25 and 50 times the volume of the
permanent magnet.
[0078] In this way the permanent magnet 25 has a high
amount of space available for movement and is thus able
to stimulate a wider area of the foot with its magnetic
field, and at the same time provides a variable magnetic
field at the foot itself.
[0079] Simultaneously, by moving within such a large
space for movement, the permanent magnet 25 varies
its orientation by arranging itself towards the sole of the
foot alternately with the positively polarized portion or
with the negatively polarized portion, providing a pulsed
magnetic field at the foot.
[0080] The surface film F is made of a flexible material,
for example it can be made of a polymer-based gel, but
it can also be made of any other suitable flexible material.
[0081] In a second embodiment, shown in figures 5
and 6, the permanent magnet 25 is inserted movably
(loosely) inside a containment body 40 open above and
internally hollow, the containment body 40 being meas-
urably inserted in the housing seat S formed in the sup-
porting body 15 of the insole 10.
[0082] The containment body 40 is fixed to the housing
seat S, for example by interference or by an adhesive or
other means.
[0083] Said containment body 40 is made of rigid, non-
magnetic material, for example plastic, and can have a
substantially cylindrical shape.
[0084] For example, the containment body 40 cam
have an outer diameter comprised between 15 mm and
25 mm, preferably having an outer diameter of 20 mm.
[0085] In this embodiment, the supporting body 15 has
a surface film F, which defines at least one portion of the
resting surface 20, adapted to close the containment
body 40 above so as to keep the permanent magnet 25
contained within it.
[0086] The surface film F has an extension such to at
least completely occlude the containment body 40 above.
[0087] For example, it can be envisaged that such sur-
face film F has an extension which is homologous to the
extension of the supporting body 15, and which therefore
defines the resting surface 20 itself.
[0088] In this way, the surface film F defines, with the
containment body 40, a housing cavity for the permanent
magnet 25 which is closed above.
[0089] In particular, this housing cavity has a volume
comprised between 30 and 45 times the volume of the
permanent magnet.
[0090] In this way the permanent magnet 25 has a high
amount of space available for movement and is thus able

to stimulate a wider area of the foot with its magnetic
field, and at the same time provides a variable magnetic
field at the foot itself.
[0091] Simultaneously, by moving within such a large
space for movement, the permanent magnet 25 varies
its orientation by arranging itself towards the sole of the
foot alternately with the positively polarized portion or
with the negatively polarized portion, providing a pulsed
magnetic field at the foot.
[0092] In a third embodiment, shown in figures 7 and
8, the permanent magnet 25 is inserted movably (loosely)
inside a containment body 40, internally hollow and
closed above by an upper infill wall 45, the containment
body 40 being measurably inserted in the housing seat
S formed in the supporting body 15 of the insole 10.
[0093] The containment body 40 is fixed to the housing
seat S, for example by interference or by an adhesive or
other means.
[0094] In particular, the internal cavity of the contain-
ment body 15 has a volume comprised between 30 and
45 times the volume of the permanent magnet.
[0095] In this way the permanent magnet 25 has a high
amount of space available for movement and is thus able
to stimulate a wider area of the foot with its magnetic
field, providing a more variable magnetic field at the same
area.
[0096] Simultaneously, by moving within such a large
space for movement, the permanent magnet 25 varies
its orientation by arranging itself towards the sole of the
foot alternately with the positively polarized portion or
with the negatively polarized portion, providing a pulsed
magnetic field at the foot.
[0097] In practice, the containment body 40 is inserted
into the housing seat S, embedded (at least partially)
inside the supporting body 15 and fixed thereto, for ex-
ample by means of an adhesive.
[0098] Said containment body 40 is made of rigid, non-
magnetic material, for example plastic, and can have a
substantially cylindrical shape.
[0099] For example, the containment body 40 can have
an outer diameter comprised between 15 mm and 25
mm, preferably having an outer diameter of 20 mm.
[0100] In particular, the upper wall 45 of the contain-
ment body 40 has a rounded shape.
[0101] I.e., the containment body 40 is equipped with
a concave upper wall 45, with the concavity facing the
internal cavity of the containment body 40 itself.
[0102] The upper wall 45 is adapted to protrude (at
least partially) beyond the resting surface 20 of the sup-
porting body 15, so as to come into contact with the sole
of the foot and be pressed against it, thus carrying out
an acupressure action on the same sole.
[0103] In this embodiment shown, the containment
body 40 is embedded in the supporting body 15 so that
the upper wall 45 is placed at a height which is higher
than the height at which the resting surface 20 of the
supporting body 15 is located.
[0104] In an alternative embodiment not shown, the
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containment body 40 can be embedded in the supporting
body 15 so that the upper wall 45 is substantially flush
with the resting surface 20 of the supporting body 15.
[0105] In this case, the foot resting on the insole 10 is
adapted to compress the supporting body 15, conse-
quentially causing the upper wall 45 of the containment
body 40 to protrude (at least partially) with respect to the
resting surface 20 of the supporting body 15, the upper
wall 45 therefore being adapted to come into contact with
the sole of the foot and be pressed against it, thus carrying
out an acupressure action on the sole itself.
[0106] An embodiment of the invention illustrated in
figure 2 further provides footwear 50, for example safety
shoes, equipped with an insole 10 as described above.
[0107] In this embodiment, the insole 10 is inserted
inside the footwear 50 and superimposed on a sole 55
of the footwear 50 itself.
[0108] In an alternative embodiment not shown, the
insole 50 can be formed integrally with the sole 55 of the
footwear 50, or the insole 10 and the sole 55 can be
formed in a single body.
[0109] For example, the supporting body 15 of the in-
sole 10 and the sole 55 can be formed in a single body.
[0110] Alternatively, the insole 10 can be fixed to the
sole 55 by means of an adhesive or by sewing.
[0111] It is specified that footwear 50 is intended as
shoes, safety shoes, slippers and the like.
[0112] The invention thus conceived can undergo nu-
merous modifications and variants all of which are cov-
ered by the inventive concept.
[0113] Moreover, all of the details can be replaced by
other technically equivalent elements.
[0114] In practice, the materials used, as well as the
contingent shapes and sizes, can be whatever according
to the requirements without for this reason departing from
the scope of protection of the following claims.

Claims

1. An insole (10), comprising:

- a supporting body (15) adapted to support by
resting the sole of a foot, and
- a housing seat (S) formed in the supporting
body (15), inside which a permanent magnet
(25) is housed,

the insole (10) being characterized in that the per-
manent magnet (25) is movable inside housing seat
(S).

2. The insole (10) according to claim 1, wherein the
permanent magnet (25) comprises a magnetic
sphere.

3. The insole (10) according to claim 2, wherein the
magnetic sphere (25) comprises two hemispheres

30,35 polarized inversely to one another.

4. The insole (10) according to claim 2, wherein the
magnetic sphere (25) has a diameter comprised be-
tween 2 mm and 5 mm.

5. The insole (10) according to claim 1, wherein the
permanent magnet (25) is made of a material com-
prising Neodymium, Iron and Boron.

6. The insole (10) according to claim 1, wherein the
permanent magnet (25) generates a permanent
magnetic field of intensity comprised between 65
Gauss and 85 Gauss.

7. The insole (10) according to claim 1, wherein the
permanent magnet (25) is inserted movably and
loosely inside an internally hollow containment body
(40) inserted into the housing seat (S) formed in the
supporting body (15).

8. The insole (10) according to claim 8, wherein the
containment body (40) is equipped with a rounded
upper infill wall (45) adapted to protrude above a
resting surface (20) of the supporting body (15).

9. A footwear (50) comprising an insole (10) according
to claim 1.

10. A footwear (50) according to claim 9, wherein the
insole (10) is made integrally with a sole (55) of the
footwear (50).
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