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(54) INTRA-BODY COMMUNICATION APPARATUS AND METHOD

(57) A method and apparatus is described compris-
ing: receiving or generating a signal for transmission,
wherein the signal for transmission is based on an input
signal; and converting the signal for transmission into a

variable magnetic field directed towards a human or an-
imal body, wherein the variable magnetic field induces
eddy currents in order to generate an electrical current
signal in the human or animal body.
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Description

Field

[0001] Example embodiments disclosed herein relate
to an intra-body communication apparatus and method
in which signals are transmitted at least partially using a
body as a transmission medium.

Background

[0002] Many sensors are available that measure hu-
man or animal characteristics, such as heart rate, blood
pressure, oxygen saturation, oxygen levels etc. Wireless
solutions have been developed to connect such sensors
to, for example, a controller unit for collating data. A
number of problems exist with known wireless solutions.
[0003] Measurement sensors may be separate devic-
es connected to the body. The body may be the common
factor for all sensors and that body may be used for trans-
mitting information, such as sensor data. In the context
of healthcare, the use of multiple sensors for patient mon-
itoring in which the human or animal body is used as a
data transmission path can reduce the time spent in hos-
pitals and provide for recovery without the risk of hospital
infections. Similarly, older or infirm patients can continue
to live in their own homes more safely.
[0004] There remains a need for alternative and im-
proved solutions in this field.

Summary

[0005] In a first aspect, this specification describes a
method comprising: receiving or generating a signal for
transmission, wherein the signal for transmission is
based on an input signal; and converting the signal for
transmission into a variable magnetic field directed to-
wards a human or animal body, wherein the variable
magnetic field induces eddy currents in order to generate
an electrical current signal in the human or animal body.
The variable magnetic field may be generated using a
magnetic coil. The variable magnetic field may be an os-
cillating magnetic field.
[0006] The first aspect may further comprise generat-
ing the signal for transmission by encoding the input sig-
nal.
[0007] The first aspect may further comprise receiving
the input signal from one or more sensors.
[0008] The first aspect may further comprise using re-
ceiver electrodes worn on the human or animal body to
measure an electrical potential difference in the human
or animal body, the electrical potential difference being
indicative of the electrical current signal. The first aspect
may further comprise amplifying the measured electrical
potential difference.
[0009] In a second aspect, this specification describes
an apparatus configured to perform any method as de-
scribed with reference to the first aspect.

[0010] In a third aspect, this specification describes
computer-readable instructions which, when executed
by computing apparatus, cause the computing apparatus
to perform any method as described with reference to
the first aspect.
[0011] In a fourth aspect, this specification describes
an apparatus comprising: an input for receiving an input
signal; and a transmitter for converting a signal based on
the input signal into a variable magnetic field, wherein,
in use, the variable magnetic field induces eddy currents
in order to generate an electrical current signal in a hu-
man or animal body. The apparatus may further comprise
a transmitter circuitry for encoding the input signal.
[0012] The apparatus may further comprise one or
more sensors for providing the input signal. By way of
example, the one or more sensors may comprise one or
more of a heart rate sensor, a blood pressure sensor and
an oxygen level sensor.
[0013] The apparatus may be configured to be worn
on the human or animal body. Alternatively, or in addition,
the apparatus may be configured to be either totally or
partially implanted inside the human or animal body.
[0014] The fourth aspect may further comprise a re-
ceiver comprising receiver electrodes configured to
measure an electrical potential difference in the human
or animal body, wherein the electrical potential difference
is indicative of the electrical current signal. The receiver
electrodes may, for example, be capacitive electrodes.
[0015] In a fifth aspect, this specification describes a
computer-readable medium having computer-readable
code stored thereon, the computer readable code, when
executed by at least one processor, causing performance
of: receiving or generating a signal for transmission,
wherein the signal for transmission is based on an input
signal; and converting the signal for transmission into a
variable magnetic field directed towards a human or an-
imal body, wherein the variable magnetic field induces
eddy currents in order to generate an electrical current
signal in the human or animal body.
[0016] In a sixth aspect, this specification describes an
apparatus comprising: at least one processor, and at
least one memory including computer program code
which, when executed by the at least one processor,
causes the apparatus to receive or generate a signal for
transmission, wherein the signal for transmission is
based on an input signal; and convert the signal for trans-
mission into a variable magnetic field directed towards a
human or animal body, wherein the variable magnetic
field induces eddy currents in order to generate an elec-
trical current signal in the human or animal body.
[0017] In a seventh aspect, this specification describes
an apparatus comprising: means for receiving or gener-
ating a signal for transmission, wherein the signal for
transmission is based on an input signal; and means for
converting the signal for transmission into a variable
magnetic field directed towards a human or animal body,
wherein the variable magnetic field induces eddy cur-
rents in order to generate an electrical current signal in
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the human or animal body.

Brief description of the drawings

[0018] Embodiments will now be described, by way of
non-limited examples, with reference to the following
schematic drawings, of which:

Figure 1 shows an apparatus in accordance with an
example embodiment;
Figure 2 show an apparatus in accordance with an
example embodiment;
Figure 3 show a system in accordance with an ex-
ample embodiment;
Figures 4 and 5 show simulation results for example
embodiments;
Figure 6 is a block diagram of a system in accordance
with an example embodiment;
Figure 7 is a flow chart showing an algorithm in ac-
cordance with an example embodiment.
Figure 8 shows a data signal used in an example
embodiment;
Figure 9 is a diagram showing an example embod-
iment;
Figure 10 is a diagram demonstrating example ap-
plications of the principles described herein;
Figure 11 is a block diagram of components of a
processing system in accordance with an example
embodiment; and
Figures 12a and 12b show tangible media, respec-
tively a removable memory unit and a compact disc
(CD) storing computer-readable code which when
run by a computer perform operations according to
example embodiments.

Detailed description

[0019] Figure 1 shows an apparatus, indicated gener-
ally by the reference numeral 20, in accordance with an
example embodiment. The apparatus 20 includes a coil
22 that is used to direct a magnetic field towards a human
body 24. The coil 22 includes sensor inputs 25 and 26
for receiving an input signal, for example from sensors
25 and 26 shown in Figure 1. The sensor inputs 25 and
26 can be used to provide data for transmission by the
apparatus 20.
[0020] Figure 2 shows an apparatus, indicated gener-
ally by the reference numeral 30, in accordance with an
example embodiment. The apparatus 30 includes a
transmitter 32 that is used to direct a magnetic field to-
wards a human body 34. The transmitter is in the form
of a coil wrapped around the human body 34. The coil
may be attached using a strap 36.
[0021] Figure 1 and 2 are two of many examples of
ways in which a magnetic field can be generated, for
example using a magnetic coil, and directed towards a
human body. The magnetic field generated by the coils
22 and 32 is used to induce eddy currents in the human

body 24, 34. Eddy currents are loops of electrical current
induced within conductors by a changing magnetic field
in the conductor. The induced eddy currents generate
electric fields which may be detected using a suitable
receiver circuit. In this way, signals can be transmitted
using the human body 24, 34 as a volume conductor.
The transmitted signals can be based on an input signal,
for example from the sensor inputs 25 and 26.
[0022] A technical effect of some implementations of
the apparatuses 20 and 30 is that a ground plane can,
in some circumstances, be at least partially eliminated.
This may make the implementation of the apparatuses
20 and 30 highly practical and may contribute towards a
reduction in the risk of eavesdropping, since electrical
signals can sometimes be detected in ground planes or
by using electric field detecting devices through stray
electric fields outside the body.
[0023] Figure 3 shows a system, indicated generally
by the reference numeral 40, in accordance with an ex-
ample embodiment. The system 40 includes a coil 42
that is used to direct a magnetic field towards a human
body 44. The coil 42 includes sensor inputs, for example
from sensors 45 and 46 shown in Figure 3. The system
40 also includes a receiver 48. As described above, the
magnetic field generated by the coil 42 induces eddy cur-
rents that generate electric fields within the human body
44 that can be detected by the receiver 48. The system
40 is an example of one of many possible transmitter and
receiver arrangements in accordance with the principles
described herein.
[0024] In the system 40, the isolation of sensors (e.g.
where sensors are on one side of a human or animal
body and a controller unit is on the other side of the body)
may be at least partially avoided by making use of the
human body 44 (or an animal body) as a transmission
channel. Furthermore, connection problems caused by
walking, sleeping or other human or animal movement
or activities may be at least partially prevented.
[0025] Figure 4 shows example simulation results, in-
dicated generally by the reference numeral 50, simulating
a use of the apparatus 20 described above. Similarly,
Figure 5 shows example simulation results, indicated
generally by the reference numeral 60, simulating a use
of the apparatus 30 described above.
[0026] The simulation results 50 and 60 are simula-
tions of induced electric fields for an adult male having a
height of 173 centimetres and a weight of 53 kilograms.
In each case, a magnetic transmitter (the coils 22 and 32
respectively) was simulated operating at 500 kHz.
[0027] The simulation results 50 show results of sim-
ulations in which a magnetic transmitter 22 is a round
coil with a diameter of two centimetres positioned three
millimetres above the skin surface of the model of the
human body 24. A receiver (not shown in Figure 1) was
modelled as three galvanic or capacitive electrodes in a
triangle shape so that voltage in any direction can be
measured. The electrodes were assumed to be connect-
ed to an amplifier that can measure a voltage of one
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microvolt or higher. The distance between measurement
points was two centimetres.
[0028] The simulation results 50 model the attenuation
of induced electric fields with the transmitter 22 placed
in different positions on the body 24. A first simulation
result 51 shows the transmitter placed on the upper arm
of the body (as indicated by the reference numeral 52).
A second simulation result 53 shows the transmitter
placed in the centre of the chest of the body (as indicated
by the reference numeral 54).
[0029] The simulation results 60 show results of sim-
ulations in which a magnetic transmitter 32 is a coil
wrapped around the body 34, the coil being positioned
three millimetres above the skin surface of the model of
the human body 34. As with the simulation results 50, a
receiver (not shown in Figure 2) was modelled as three
galvanic or capacitive electrodes in a triangle shape so
that voltage in any direction can be measured. The elec-
trodes were assumed to be connected to an amplifier
that can measure a voltage of one microvolt or higher.
The distance between measurement points was two cen-
timetres.
[0030] The simulation results 60 model the attenuation
of induced electric fields with the transmitter 32 placed
in different positions on the body 44. A first simulation
result 61 shows the transmitter placed on the upper arm
of the body (as indicated by the reference numeral 62).
A second simulation result 63 shows the transmitter
placed in the centre of the chest of the body (as indicated
by the reference numeral 64).
[0031] The simulation results 50 and 60 map the mod-
elled electric field around the body. The simulation results
50 suggest that with a minimum detectable electric field
strength of about -8odB, the system 20 can be used to
transmit data around at least the top half of the body 24
(i.e. above the waist). The simulation results 60 suggest
that the system 30 can be used to transmit data further
than the system 20 (for example, from the chest to the
legs of the body in the second simulation result 63). In
both cases, data transmission is possible.
[0032] Figure 6 is a block diagram of a system, indi-
cated generally by the reference numeral 70, in accord-
ance with an example embodiment. The system 70 com-
prises one or more sensors 72, transmitter circuitry 74,
a transmitter 76, a receiver 78, an amplifier 80 and an
output 82 (which may include a receiver controller of the
receiver circuitry).
[0033] The one or more sensors 72 may include one
or more of a heart rate sensor, a blood pressure sensor
and an oxygen level sensor. Alternative or additional sen-
sors are possible.
[0034] Figure 7 is a flow chart showing an algorithm,
indicated generally by the reference numeral 90, in ac-
cordance with an example embodiment.
[0035] The algorithm 90 starts at operation 92 where
signals for transmission are received or generated based
on an input signal. The signals for transmission may be
generated by the transmitter circuitry 74, for example in

response to input signals received from the one or more
sensors 72.
[0036] At operation 94, the transmitter 76 is used to
transmit the signals received or generated in operation
92 by applying a magnetic field in order to induce eddy
current in the human or animal body, as discussed in
detail above. The transmitter 76 may, for example, be
implemented using any one of the coils 22, 32 or 42 de-
scribed above.
[0037] Figure 8 shows a data signal, indicated gener-
ally by the reference numeral 100, transmitted in opera-
tion 94 in an example embodiment. The data signal is a
1MHz carrier signal that is modulated with low frequency
signals in order to transfer data using the human or an-
imal body (e.g. the body 24 or 34) as a volume conductor.
In the specific example signal 100, the 1MHz signal is
modulated using a 2.5 kHz data signal having either a
low amplitude (to transmit a logic ’0’) or a high amplitude
(to transmit a logic ’1’). Thus, the signal 100 transmits
the data signal 0101010101.
[0038] It should be noted that the use of a 1 MHz signal
is described by way of example only; other frequencies
may be used. In some example embodiments, the signal
frequency may be selected to achieve sufficient eddy cur-
rent generation and avoid excessive attenuation within
the body.
[0039] The signal 100 is, of course, one of many ex-
ample data transmission formats that could be used. For
example, data could be transmitted using amplitude mod-
ulation, frequency modulation, phase modulation or any
other modulation of a carrier signal. Other transmission
schemes are possible. Moreover, the transmission path
could incorporate coded data transmission for added se-
curity. Spread-spectrum or other techniques may be
used for improved signal-to-noise performance and for
security purposes.
[0040] Some other transmission arrangements that
could be used include using different carrier frequencies
to transmit different signals. A system in accordance with
the principles described herein could include additional
channels. For example one or more high frequency wire-
less (e.g. Bluetooth) channels could be provided for the
transfer of some data (e.g. data requiring higher data
rates), with the in-body transmission described herein
used for other data transmission (e.g. low data speed
information). An example of low data speed information
might be a security code used to encode the higher data
rate signal.
[0041] At operation 96 of the algorithm 90, the receiver
78 is used to detect the potentials generated in response
to the current induced in the human or animal body. As
described above, the receiver 78 may be implemented
using three galvanic or capacitive electrodes in a triangle
shape so that voltage in any direction can be measured.
Many other receiver pick-up arrangements could be
used. A technical effect of the use of capacitive elec-
trodes is that problems with skin irritation (e.g. allergic
reactions) that may be present with contacting electrodes
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can be avoided. This may be of particularly relevant in
long-term applications of the principles described herein
(e.g. for long-term health monitoring). Another technical
effect of example embodiments is that connection prob-
lems caused by walking, sleeping or other human or an-
imal movements and activities may also be at least par-
tially prevented by the use of capacitive coupling arrange-
ments in the receiver.
[0042] At operation 98, the potentials detected by the
receiver 78 are amplified (by amplifier 80) and used in
some way (for example by being passed to the output
82). For example, the data sent from one or more sensors
could be recorded and/or displayed to a user (such as
an operator).
[0043] Figure 9 is a diagram, indicated generally by
the reference numeral 110 showing an example embod-
iment in which a transmitter 112 was used to transmit
data using a human body 114 as a volume conductor. A
receiver was used to detect the amplitude of the received
signals at various points around the body 114. The meas-
urement results are indicated in the Figure. The meas-
ured signals are consistent with the modelling described
above with reference to Figures 4 and 5.
[0044] Figure 10 is a diagram, indicated generally by
the reference numeral 120, demonstrating example ap-
plications of the principles described herein.
[0045] The diagram 120 shows a human body 122. A
master unit 124 is provided around the waist of the body
122. The master unit 124 includes a receiver for receiving
data from a number of data sources provided on the body
122.
[0046] The data sources could include any combina-
tion of the following:

• One or more electroencephalography (EEG) sen-
sors 126 to measure electrical signals within the
brain;

• One or more balance sensor(s) 127;
• One or more electrocardiography (ECG), respiration

or galvanic skin response (GSR) sensor(s) 128;
• One or more pulse monitor(s) 129;
• One or more movement or stride length sensor(s)

130; and
• One or more implanted sensor(s) 131.

[0047] The data sources 126 to 131 described above
with reference to the diagram 120 are described by way
of example. Some or all of the data sources may be omit-
ted and other data sources may be provided in other ex-
ample embodiments. For example, one or more action
sensors, such as push-buttons or other switches may be
provided.
[0048] Some or all of the data sources (such as data
sources 126 to 131) may be used to direct a variable
magnetic field into the body 122 for inducing a current
for detection at the master unit 124.
[0049] One or more of the data sources 126 to 131
(and/or other data sensors) may be integrated within

clothing. This may be particularly convenient when long-
term monitoring of data is desired (e.g. for long-term pa-
tient monitoring or for wellness trackers, such as pulse
rate monitors and movement sensors).
[0050] Since data is transferred through the body, it is
not essential for the sensors and transmitters to be out-
side the body. Hence, one or more implanted sensors
(such as the sensor 131) may be provided. One example
of a useful implanted sensor is a blood glucose monitor.
Other suitable sensors may be provided. Alternatively,
or in addition, one or more receivers may be implanted.
For example, a system for the delivery of painkiller med-
ication or neural stimulation may include an implant re-
ceiver. Furthermore, an implanted transmitter or receiver
may be only partially implanted. A transmitter on the body
may, for example, transmit action information (e.g. a push
button may be provided for the activation of the dosing
of medication or stimulation pulses).
[0051] In the example embodiments described above,
coils have been used for providing a variable magnetic
field directed towards a human or animal body. This is
not essential. Other arrangements for generating a var-
iable magnet field could be used. These might include,
for example, movable magnets (e.g. permanent mag-
nets) or the use of a ferrite rod that axially directs a mag-
netic field into the body.
[0052] The variable magnetic field directed towards the
human or animal body may be an oscillating magnetic
field, but this is not essential. For example, the variable
magnetic field may take the form of pulses or transients,
or some other variation.
[0053] Furthermore, some of the example embodi-
ments have been described above with reference to a
human body. This is not essential. For example, an an-
imal body could be used as a volume conductor.
[0054] The example embodiments described herein
are generally related to health and wellness monitoring.
This is not essential. For example, a transmitter could be
used to generate a magnetic field that encodes identifi-
cation information for a person. That information could
be transmitted through the body using induced eddy cur-
rents. The person could use the data encoded within the
induced current for identification purposes. By way of ex-
ample, a person could apply their hands to electrode
plates and a receiver at the electrode plates could identify
the user (for example to allow entry into a secure envi-
ronment).
[0055] Example embodiments described herein direct
magnetic fields towards a human or animal body. In some
example embodiments, care may be required to reduce
the possibility of eavesdropping on transmitted signals
by other parties. The design of transmitters can be such
that the presence of stray magnetic fields is minimised
(e.g. by controlling the strength of generated magnetic
fields in different directions). The magnetic fields may
also be provided at relatively low power (e.g. at a power
as low as is feasible in a particularly implementation).
Moreover, the data input may be encoded prior to trans-
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mission to make eavesdropping more difficult. In one ex-
ample embodiment, for example, data is transmitted
wirelessly outside the body in an encrypted form, with an
encryption key being transmitted within the body.
[0056] For completeness, Figure 11 is a schematic di-
agram of components of one or more of the example
embodiments described previously (e.g. implementing
some or all of the operations of the algorithm 90 described
above, such as receiving or generating a signal for trans-
mission or detecting and amplifying a received signal),
which hereafter are referred to generically as processing
systems 300. A processing system 300 may have a proc-
essor 302, a memory 304 closely coupled to the proces-
sor and comprised of a RAM 314 and ROM 312, and,
optionally, user input 310 and a display 318. The process-
ing system 300 may comprise one or more network in-
terfaces 308 for connection to a network, e.g. a modem
which may be wired or wireless.
[0057] The processor 302 is connected to each of the
other components in order to control operation thereof.
[0058] The memory 304 may comprise a non-volatile
memory, such as a hard disk drive (HDD) or a solid state
drive (SSD). The ROM 312 of the memory 314 stores,
amongst other things, an operating system 315 and may
store software applications 316. The RAM 314 of the
memory 304 is used by the processor 302 for the tem-
porary storage of data. The operating system 315 may
contain code which, when executed by the processor im-
plements aspects of the algorithm 90 described above.
[0059] The processor 302 may take any suitable form.
For instance, it may be a microcontroller, a plurality of
microcontrollers, a processor, or a plurality of processors.
[0060] The processing system 300 may be a stan-
dalone computer, a server, a console, or a network there-
of.
[0061] In some example embodiments, the processing
system 300 may also be associated with external soft-
ware applications. These may be applications stored on
a remote server device and may run partly or exclusively
on the remote server device. These applications may be
termed cloud-hosted applications. The processing sys-
tem 300 may be in communication with the remote server
device in order to utilize the software application stored
there.
[0062] Figures 12a and 12b show tangible media, re-
spectively a removable memory unit 365 and a compact
disc (CD) 368, storing computer-readable code which
when run by a computer may perform methods according
to example embodiments described above. The remov-
able memory unit 365 may be a memory stick, e.g. a USB
memory stick, having internal memory 366 storing the
computer-readable code. The memory 366 may be ac-
cessed by a computer system via a connector 367. The
CD 368 may be a CD-ROM or a DVD or similar. Other
forms of tangible storage media may be used.
[0063] Embodiments of the present invention may be
implemented in software, hardware, application logic or
a combination of software, hardware and application log-

ic. The software, application logic and/or hardware may
reside on memory, or any computer media. In an example
embodiment, the application logic, software or an instruc-
tion set is maintained on any one of various conventional
computer-readable media. In the context of this docu-
ment, a "memory" or "computer-readable medium" may
be any non-transitory media or means that can contain,
store, communicate, propagate or transport the instruc-
tions for use by or in connection with an instruction exe-
cution system, apparatus, or device, such as a computer.
[0064] Reference to, where relevant, "computer-read-
able storage medium", "computer program product",
"tangibly embodied computer program" etc., or a "proc-
essor" or "processing circuitry" etc. should be understood
to encompass not only computers having differing archi-
tectures such as single/multi-processor architectures
and sequencers/parallel architectures, but also special-
ised circuits such as field programmable gate arrays FP-
GA, application specify circuits ASIC, signal processing
devices and other devices. References to computer pro-
gram, instructions, code etc. should be understood to
express software for a programmable processor
firmware such as the programmable content of a hard-
ware device as instructions for a processor or configured
or configuration settings for a fixed function device, gate
array, programmable logic device, etc.
[0065] As used in this application, the term "circuitry"
refers to all of the following: (a) hardware-only circuit im-
plementations (such as implementations in only ana-
logue and/or digital circuitry) and (b) to combinations of
circuits and software (and/or firmware), such as (as ap-
plicable): (i) to a combination of processor(s) or (ii) to
portions of processor(s)/software (including digital signal
processor(s)), software, and memory(ies) that work to-
gether to cause an apparatus, such as a server, to per-
form various functions) and (c) to circuits, such as a mi-
croprocessor(s) or a portion of a microprocessor(s), that
require software or firmware for operation, even if the
software or firmware is not physically present.
[0066] If desired, the different functions discussed
herein may be performed in a different order and/or con-
currently with each other. Furthermore, if desired, one or
more of the above-described functions may be optional
or may be combined. Similarly, it will also be appreciated
that the flow diagrams of Figure 7 are examples only and
that various operations depicted therein may be omitted,
reordered and/or combined.
[0067] It will be appreciated that the above described
example embodiments are purely illustrative and are not
limiting on the scope of the invention. Other variations
and modifications will be apparent to persons skilled in
the art upon reading the present specification.
[0068] Moreover, the disclosure of the present appli-
cation should be understood to include any novel fea-
tures or any novel combination of features either explicitly
or implicitly disclosed herein or any generalization thereof
and during the prosecution of the present application or
of any application derived therefrom, new claims may be
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formulated to cover any such features and/or combina-
tion of such features.
[0069] Although various aspects of the invention are
set out in the independent claims, other aspects of the
invention comprise other combinations of features from
the described example embodiments and/or the depend-
ent claims with the features of the independent claims,
and not solely the combinations explicitly set out in the
claims.
[0070] It is also noted herein that while the above de-
scribes various examples, these descriptions should not
be viewed in a limiting sense. Rather, there are several
variations and modifications which may be made without
departing from the scope of the present invention as de-
fined in the appended claims.

Claims

1. A method comprising:

receiving or generating a signal for transmis-
sion, wherein the signal for transmission is
based on an input signal; and
converting the signal for transmission into a var-
iable magnetic field directed towards a human
or animal body, wherein the variable magnetic
field induces eddy currents in order to generate
an electrical current signal in the human or an-
imal body.

2. A method as claimed in claim 1, wherein the variable
magnetic field is generated using a magnetic coil.

3. A method as claimed in claim 1 or claim 2, wherein
the variable magnetic field is an oscillating magnetic
field.

4. A method as claimed in any one of claims 1 to 3,
further comprising generating the signal for trans-
mission by encoding the input signal.

5. A method as claimed in any one of the preceding
claims, further comprising receiving the input signal
from one or more sensors.

6. A method as claimed in any preceding claim, further
comprising:

using receiver electrodes worn on the human or
animal body to measure an electrical potential
difference in the human or animal body, the elec-
trical potential difference being indicative of the
electrical current signal.

7. A method as claimed in claim 6, further comprising
amplifying the measured electrical potential differ-
ence.

8. An apparatus comprising:

an input for receiving an input signal; and
a transmitter for converting a signal based on
the input signal into a variable magnetic field,
wherein, in use, the variable magnetic field in-
duces eddy currents in order to generate an
electrical current signal in a human or animal
body.

9. An apparatus as claimed in claim 8, further compris-
ing a transmitter circuitry for encoding the input sig-
nal.

10. An apparatus as claimed in claim 8 or claim 9, further
comprising one or more sensors for providing the
input signal.

11. An apparatus as claimed in claim 10, wherein the
one or more sensors comprises one or more of a
heart rate sensor, a blood pressure sensor and an
oxygen level sensor.

12. An apparatus as claimed in any one of claims 8 to
11, wherein the apparatus is configured to be worn
on the human or animal body.

13. An apparatus as claimed in any one of claims 8 to
12, wherein the apparatus is configured to be either
totally or partially implanted inside the human or an-
imal body.

14. An apparatus as claimed in any one of claims 8 to
13, further comprising a receiver comprising receiver
electrodes configured to measure an electrical po-
tential difference in the human or animal body,
wherein the electrical potential difference is indica-
tive of the electrical current signal.

15. An apparatus as claimed in claim 14, wherein the
receiver electrodes are capacitive electrodes.
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