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Portable EEG monitor system with wireless communication

The present invention relates to a system for providing an alarm of an imminent seizure
of a person, where the system 1s based on surveillance of the electroencephalography
(EEG) signal of the person. More specifically the invention relates to a system for
remote surveillance of an EEG signal of a person susceptible of having a hypoglycemic
seizure, where the system comprises an EEG sensor having electrodes for measuring
one or more FEG signals from said person. The system further comprises a processing
unit, having EEG signal processing means for analyzing the EEG signal, said signal
processing means being adapted for, based on the EEG signal, identifying or predicting
a hypoglycemic seizure, in said person, said processing part comprising decision means
for deciding, based on said analyzed EEG signal, when an alarm or information must

be provided.

For persons with diabetes accurate control of biood sugar concentration is important,
The level should not be teo high in order to limat the nisk of long term effects of
diabetes. The blood sugar level should also not be foo low, since this might lead to
hypoglycemia, where the person becomes absent and may become unconscious.
Hypoglycemic attacks may be fatal. Often persons with diabetes have the problem that
they will not feel any warning before the blood sugar concentration has fallen to a level
where a hypoglycemic attack occurs. This phenomenon is known as hypoglycemic
unawareness. The risk of an attack therefore often limits the possible activities of the
people concerned, which furthermore decreases their quality of life. Attacks can be
prevented in a simple way, e.g. by consuming appropriate food when glucose values
become critically low. The number of people in the risk group is approximately 10

million.

- WO-A1-2006066577 discloses an apparatus for prediction and warning of

hypoglycemic attacks where an implented unit only operates as an interface unit with a
low power draw, which gathers EEG signals from one or more electrodes and transmits

them wirelessiy through the skin to an external unit. The external unit contains the
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more power demanding components including the signal processing unit and the alarm

signal device. In this case the alarm may be an acoustic signal.

WO-A1-2006066577 further discloses an apparatus for prediction and warning of
hypoglycemic attacks where an implanted unit contains both signal processor, alarm
device, a rechargeable battery that is charged wirelessly through the skin by an external
unit and a wireless communtication circuit that allows the implanted unit to transfer data

to the external unit or one or more substituting external units.

WO-A2-2007047667 discloses an apparatus containing a bioelectric measurement
gystem, a remote monitoring system and mobile devices. The bioelectric measurement
system is utilized in connection with a patient undergoing medical surveillance to
measure bioelectric signal patterns associated with EEG and EMG readings. The
remote monitoring system and the mobile devices are configured to receive
transmissions of bioelectric related data from the bioelectric measurement system, If an
emergency characteristic 18 detected, the remote monitoring systemn may be directed fo
transmit the appropriate data and/or predefined notification alarms and messages to a

medically enabled mobile device,

WO-A2-2008092133 discloses a system for monitoring a subject and its susceptibility
for having a seizure. The system contains an implanted assembly and an external
assembly. The external assembly may be used to provide a warning instruction. The
output from the external assembly may be visual, audio, tactile (e.g. vibratory), or some
combination thercof. The disclosed systems can also tnclude an alert that is configured
to indicate that there 1s a communication error between the implanted assembly and the
external assembly. The alert can be a visible alert, an audible alert, & tactile alert, or any
combination thereof. The components of the external assembly may be integrated
within a housing of a typical consumer electronics device such as an MP3 player or
cellular phone. The radio-frequency used fo transfer data between the implantable
assenibly and the external assembly is at a frequency typically between 13.56 MHz and
10 GHz.
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WO-A2-2007150003 discloses a system for ambulatory, long term monitoring of a
physiological signal from a patient. At least part of the system may be implanted within
the patient. Brain activity signals are sampled from the patient with an externally
powered leadiess implanted device and transmitted to a handheld patient
communication device for further processing. The external device will typically include
a user interface. The user interface may be used to provide a warning signal when the

mmplanted device is out of communication range.

A large part of people with diabetes are elderly persons, of which some cannot always
be trusted to take the necessary actions themselves on an alarm of an imminent
hypoglycemic attack. The same may be the case for children having diabetes. For
persons who may need assistance in preventing an imminent hypoglycemic attack it is
necessary to have a system which can also transmit an alarm to a helper, e.g. caregiver,
who 1s not necessarily in the same room. In the case of children the helper would
typically be a parent. In order to avoid errors it 15 essential that the handling of such a
system is as simple as possible, and that it is easy to control the system. Simple
handling includes that intervals between changing or recharging batteries should be as
iong as possible. Easy control of the system includes that it should be easy to check
correct positioning of the part arranged on the skin surface of the body. Simple
handling and easy control is especially important in a nursing home where one helper
or caregiver may need to watch out for more than one alarm system related to different

persons and at the same time be doing a number of other tasks.

The known systems for warning of an imminent hypoglycemic attack do not adequately
fulfill the demands for obtaining a system which can warn a helper wirelessly with an

easily handied and controlled system.

This problem has been soived by a system for remote surveillance of an EEG signal of
a person susceptible of baving a hypoglycemic seizure, where the system comprises an
EEG sensor having clectrodes for measuring one or more EEG signals from said
person. The system further comprise a processing unit adapted to be removable

arranged at the car of said person, having EEG signal processing means for analyzing
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the EEG signal, said signal processing means being adapted for, based on the EEG

signal, identifying or predicting a hypoglycemic seizure, in said person, said processing

part comprising decision means for deciding, based on said analyzed EEG signal, when

an zlarm or information must be provided. The system aiso comprises alarm means for

providing the person with an alarm. The system further comprise a first connection

between the EEG sensor part and the processing unit, adapted for transmitting EEG

signal from the EEG sensor part to the processing unit. The system further comprises

an external part adapted to receive wirelessly an alarm from said processing part, said

external part being adapted to forward an alarm to a helper, and the system comprises a

second and wireless connection between the processing unit and the external part. The EEG sensor
part is adapted for subcutaneous implantation in the head. The first connection is wireless and the
EEG sensor part comprises a first coil and the processing unit comprises a second coil. The first
wireless connection is based on an inductive coupling between the first and the second coils, and the
first wireless connection is adapted for transferring power from the processing unit {0 the implantation
EEG sensor part. This facilitates that the implanted EEG sensor part can be driven without a battery

since it is powered from the processing unit.

This solution has the advantage that correct positioning of the processing unit is easy to
control if the housing of the control unit is arranged at the car. It can directly be seen if
it is correctly positioned. Furthermore, the part of the system arranged on the persons

head can be made relatively small and of low weight.

Itis also an advantage that the signal processing is performed directly in the processing
unit. Thereby the EEG signal as such does not need to be transmitted to the external
part. Only alarms or other specific information needs to be transmitted. This saves

power for transmission.

In a preferred embodiment of the system for remote surveillance of an EEG signal the
systern comprises alarm means for providing the person with an alarm, such thai the
system is capable of giving a direct ajarm to the person under surveiliance for
hypoglycemia. The alarm means could be a loudspeaker or a mechanical vibrator, and
could be arranged m the processing umt. One advantage of both giving a direct alarm to
the person and sending an alarm wirelessly to & helper, could be in situations where the
person 18 in a period of traming 1n order to learn to handle an alarm on his or her own.
During such a period where the person may be getting used to the system, the alarm to
the helper or caregiver may be an extra safety precaution to avoid hypoglycemic

attacks.



Another advantage of a system capable of giving a wireless zlarm to 2 helper as well as
a direct alarm to the person in risk of hypogiyeemia is that it will not be necessary to
change the system as the needs for direct alarm and wireless alarm to a heiper changes.
Such a change could be that & child learns 1o handle the alarm on its own and therefors
no longer needs the backup from a parent. An older person may also initially be able to
handle an alarm, but may at some point in time need the safety of a helper who also
gets the alarm. Logistically it will be simpler, and thereby cheaper, t¢ manufacture and

distribute one system capable of doing both, mstead of two different systemns.

A further advantage 1s that the possibiiity for both a direct alarm to the person and for
the wireless alarm to the care giver implies that the slame version or model of the EEG
sensor and the processing unit can be applied both when only an alarm to the PErson 18
necessary and also when only an alarm fo the care giver is necessary. Thereby the
necessary number of different versions or models which need to be manufactured can

be reduced.

The EEG sensor part implantation may be

subcutaneous or infra cranial. The advantage is that 2 better contact between electrodes
and tissue can be obtained. A subcutaneous EEG sensor can also be implanted
relatively easy. Alternatively, the EEG sensor part could be arranged in the ear canal
with the electrodes in contact with the tissue in the ear canal, Thereby any kind of

surgery is avoided, but the contact between the electrodes and the tissue 15 legs stable.
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In a preferred embodiment of the system the described external part is adapted for
sending an alarm or information to a remote part. This has the advantage that the
distance between the helper and the person in risk of a hypoglycemic seizure can be

larger.

In a further embodiment of the system the remote part 1s a mobile phone, and said
alarm or information is send over the standard mobile phone network. This has the
advantage that the care giver does not need to carry around any extra equipment, and

can easily survey several persons by the use of the same mobile phone.

In a further embodiment of the system the remote part is set up o send instructions to
the external part or to the processing unit. This could facilitate easy tracking of the
external part or to the processing unit, in case one or both of these are missing, by
triggering them to make a sound. It could also trigger one or both of them to return

specific information.

In a further embodiment of the sysiem the external part is provided with at least one
further function selected from the group: remote control, data logger, strecaming of data
to the processing unit, terminal for entering information about the handling of an alarm.
If the person can apply the external part for one or more of these purposes it will
increase the functionality of the system. A remote control could be applied for selecting
between specific programs e.g. depending on the physical status of the person such as
sleeping, awake or doing exercise. A data logger could be applied for logging larger
amount of data, e.g. if it is relevant in a period to log the EEG signal, the processing
unit could be set up to stream the signal to the external part which can be supplied with
more data logging capacity than the more limited spacing of the processing unit would
faciiitate. The external part could be used for streaming data, such as music or radio, to
the processing unit from where it could be played to the person through a loudspeaker
forming the alarm means. The external part may be applied as a terminal, such asa
keyboard, for the system to verify the mental status of the person. If an alarm has been
given, the system may ask the person to respond that the necessary steps, such as eating

or drinking, to avoid hypoglycemia have been taken. Further to this, the system could



¢ set up for checking if the person has signs on hypoglycemia. This could be by asking

the person to enter a code or the result of a simple calculation on the external part.

In a further embodiment of the system the second wireless connection between the
processing unit and the external part is based on an inductive link. The antennae for this

may be smaller compared to antennae for traditiona! radio communication.

A second aspect of the invention is directed to a method for EEG surveillance, detecting and
supplying an alarm of an imminent hypoglycemic seizure in a person. The method comprises the steps
of measuring EEG signals of said person by an EEG sensor part, said EEG sensor having electrodes
for measuring one or more EEG signals, and said EEG sensor part is provided with an electronic
module, transmitting the measured EEG signal from the EEG sensor part to a processing unit through
a first connection between the EEG sensor part and the processing unit, said processing unit being
adapted fo be removable arranged at the ear of said person, processing the EEG signal in said
processing unit having BEEG signal processing means for analyzing the EEG signal, said signal
processing means being adapted for, based on the EEG signal, identifving or predicting a
hypoglycemic seizure in said person, said processing unit comprising decision means for deciding,
based on said analyzed EEG signal, when an alarm must be provided, and transmifting an alarm from
said processing unit to an external part through a second connection established wirelessiy between
the processing unit and the exiernal part, characterized in that said first connection being wireless and
said EEG sensor part has been implanfed subcutaneous on the head of the person, and in that said first
connection is wireless and said EEG sensor part comprises a first coil and said processing unit
comprises & second coil, wherein said first wireless connection being based on an inductive coupling
between said first and said second coils and is transferring power from the processing unit to the

implantable EEG sensor part.

Embodiments of the invention will now be explained in further detail with reference to

the figures.
Figure 1 1llustrates an embodiment where the processing unit of the system is prepared
to be arranged behind the ear, and the EEG sensor part is prepared to be arranged

subcutaneously in the area behind the car.

Figure 2 illustrates schematically a system for remote surveillance of an EEG signal,

based on an implanted EEG sensor part.

Figure 3 illustrates a flowchart for a method for surveillance of an EEG signal.



Ta

Figure 1 shows the head 6 of a person provided with a system ! for remote surveillance
. of an EEG signal. The person is being monitored wearing the implantabie EEG seusor
2 and the processing unit 4. The two units 2, 4 are adapted to be in wireless
communication through the skin of the person. The implanted EEG sensor 2 comprises
electrodes 5. The sensor will have at least two electrodes, which may be arranged as
separate electrodes along the same wire 5 as illustrated m figure 1. One wire
cornprising all elecirodes associated with respective conductors may facilitate the

implantation process. The EEG sensor 1§ provided with an electronic module 7.
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The processing unit 4 is arranged at the ear of the person of whom the EEG signal is
being monitored. Preferably, the processing unit 4 is arranged in a housing behind the
ear as a behind the ear hearing aid. This also facilitates a position as close as possible to
the implanted part, which is important for the wireless communication and power
transfer through the skin. With the position behund the ear of the housing, means for
fixation is also necessary. For this purpose part of a wire or sound tubing also applied
for conveying the sound from a hearing aid into the ear canal may be used. This means
that this wire or sound tubing should be relatively stiff, i.e. adapted for keeping the
original given shape during use. Further to this purpose the wire or sound tubing can
also be used for providing a sound alarm or message to the user. In the case of a wire
the loudspeaker or receiver could be arranged within or close to the ear canal. In the
case of a sound tubing the loudspeaker or receiver could be arranged in the housing of

the processing unit.

Figure | further illustrates an external part 3 and a remote part 30,

Figure 2 illustrates main components of an embodiment of a system for surveillance of

an EEG signal,

The wireless connection 12 between the implantable EEG sensor 2 and the processing
unit 4 is based on an inductive coupling between a coil 10 in the sensor and a coil 11 in
the processing unit. This wireless connection 12 is applied to transfer power from the
processing unit 4 to the implantable EEG sensor 2. Thereby, it is possible to operate the
EEG sensor without a battery. The two coils 10, 11 should be closely aligned on cach
side of the skin barrier in order to achieve an efficient power transfer. The center axis
of one coil should preferably continue through the center axis of the other coil, or the
two center axes should be arranged close to each other. This close arrangement is
ensured when arranging the processing unit. The EEG sensor must be placed such
during implantation that it will be easy to align the two coils, 1.e. the EEG sensor
should be arranged in a position where the coil 10 is at a position where it will be easy

to arrange the coil of the processing unit in alignment.
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In case of insufficient alignment between the two coils 10, 11 for obtaining a
satisfactory power and data transmission, this can be detected by the processing unit

and a notification can be sent to the external device,

The wireless connection based on inductive coupling is also applied for transmission of
the EEG signal from the implanted EEG sensor 2 to the processing unit 4, This may be
done by varying the load on the coil 10 i the EEG sensor. The changes in load in the
EEG sensor influence the power load on the coil 11 in the processing unit. In this way

an EEG signal can be transmitted from the EEG sensor to the processing unit,

The inductive coupling can be based on frequencies within a wide range. It could be a
frequency around 125 kHz, which is also applied in RFID systems. Much higher
frequencies may also be applied. This could be a frequency in the range 0.5 - 2 MHz.
But also frequencies in the range around 10 MHz can be applied. The advantage of a
higher frequency is that the antennas can be made smaller. Unfortunately, higher
frequency will alsc lead to an increase i power consumption. These tendencies apply
to inductive coupling as well as to traditional radio communication. For an inductive
coupling where power is to be transferred, the coils must be in the near field of each
other in order to obtain an efficient power transfer. In practice this sets the limit for

how small the coils can be,

Ag an example on antenna size for a | MHz wireless connection based on inductive
coupling, the coil 10 for the implanted EEG sensor can be made with an outer diameter
in the rangel0 — 18 mm, preferably 12 — 16 mm and more preferably about 14 mrm and
with a height in the direction perpendicular to the plane defining the outer
circumference of the circular coil of 0.5 — 1.5 mm, preferably about 1 mm. A height, or
thickness, of approximately | mm for an implant arranged subcutancous between the
scull and the scalp should be acceptable to most people. The corresponding coil 11 in
the processing unit can have an outer diameter in the range 4 — 10 mm, preferably in
the range 6 — 8 mm and a height in the range 4 — 8§ mm, preferably about 6 mm. Such
dimensions will be suitable to fit into a housing for the processing unit equivalent to the

stze of a small hearing aid. Such coil sizes will be sufficient for the power transfer from
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the processing unit to the implanted EEG sensor, and for the signal to be transferred

from the EEG sensor to the processing unit.

The processing unit 4 comprises means for transferring power through the inductive
coupling via the two coils 10, 11, and means for receiving the EEG signal obtained by
the EEG sensor 2. The processing unit 4 comprises a battery (not shown) for power
supply to the components of the processing unit as well as power to be fransferred to
the EEG sensor.

The processing unit 4 also comprises an EEG signal processor 13 for analyzing the
EEG signal according to predefined algorithms in order to identify an immment

seizure.

The processing unit 4 comprises a memory, such as an EEPROM 16, for logging EEG

signals, specific events or alarms.

The processing unit 4 comprises an alarm device, e.g. in the form of a loudspeaker 17.
The alarm device may be connected to the EEG signal processor 13, e.g. through an
amplifier. In the case where the alarm device is a loudspeaker, this may be appiied for
replaying speech messages stored in the memory. Such messages couid ask the person
being monitored to perform specific acts in order to avoid a seizure. The alarm device
could also be a vibrator, which in case of an alarm vibrates, e.g. against the skin to
notify the person. A vibrator could also be placed subcutancous in connection with, or
as part of the implanted EEG sensor. The person would still be able to feel any

vibration,

The different components of the processing unit 4 may be connected through a data bus
15.

The processing unit 4 further comprises a radio 14 with an antenna [8. This is for
communication with an external part 3 through a second wireless connection 20. This

radic and antenna is set up for minimum power consumption, Therefore, the radio will
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be adapted for short range transmission to the external part 3. The antenna must also be
relatively small in order to be fit in the housing of the processing unit. Both purposes
can be achieved by application of an inductive antenna, .. a coil. The frequency of
such an inductive antenna could be around 10 MHz. The advantage of an inductive
antenna is the low power consumption in the receiver and transmitter circuit. The
disadvantage is the short range the signal can be transmitted since the signal intensity

declines with the distance in the power of three.

As an example on antenna size for a 10 MHz wireless connection based on inductive
coupling between the processing unit 4 and the external part 3, a coil antenna 18 for the
processing unit can be made with an outer diameter in the range 1 - 2 mm, preferably
about 1.5 mm and with a height in the direction perpendicular to the plane defining the
outer circumference of the circular coil of 4 — 8 mm, preferably about 6 mm. Such
dimensions make the coil feasible for arrangement in the housing for the processing
unit. The corresponding coil antenna 21 in the external part can have an outer diameter
in the range 3 — § mm, preferably in the range 5 — 6 mm and a height in the range 20 -~

50 mm, preferably in the range 30 — 40 mm.

Therefore the external part 3 to which the processing unit 4 transmits should be
arranged in relatively close range of the person equipped with the EEG sensor 2 and the
processing unit 4. This means that the external part should be in the same room, or
maybe in the person’s pocket, e.g. preferably within a range of 4 m, more preferably

within 3 m, and even more preferably within 2 m.

The communication in the second wireless connection 20 between the processing unit
and the external part could also be performed by a standard radio. While the
communication in the first wireless connection between the implanted EEG sensor and
the processing unit is more or less continuous, the communication in the second
wireless connection between the processing unit and the external part is more sparse,
since the signal processing of the EEG signal is performed in the processing unit, and
the processing unit is only sending to the external part at specific occasions, such as in

the case of a detected imminent seizure or in the case of specific maintenance related
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information such as low charge on battery or brief confirmation messages that the
systern 1s functioning properly. This means that only a small bandwidth 1s necessary for
the second wireless connection due to the relatively small amount of data to be
transferred. Thereby this connection will be less sensitive to noise from the

surroundings.

The external part 3 comprises a short range radio 22 for communication with the
processing unit 4 through an antenna 21, The external part 3 further comprises a longer
range radio 25 for communication with a remote part 30. The external part 3 comprises
a memory 24 to Which data from the processing unit 4 can be transferred. The memory
capacity in the external part 3 could be considerably larger than the memory capacity in
the processing unit. The external part 3 further comprises a microcontraller 23 for
handling the communication with the processing unit 4 as well as with the remote part
30. Since the external part 3 does not have to be carried directly on the body, it can be
heavier and larger than the processing unit 4, and can, therefore, comprise a battery (not
shown) which can have a considerably larger capacity than the battery of the processing
unit 4. Thereby, the radio communication with the remote unit can be of a more power

demanding type, and thus provide communication over a longer distance.

The housing of the processing unit could comprise transducers for other measurements
of the actual conditions of the person being monitored. This could be temperature, skin

hurnidity, pulse ete.

The external part 3 may also comprise other features in addition to functioning as a
relay device between the processing unit 4 and a remote part 30, Such other features
could be to function as a remote control in cases where a remote control is necessary.
This could be in versions where different programs are possible, or for the person to
respond fo an alarm. Another feature could be a further alarm device, preferably of an

acoustic type, for warning people close to the person with the EEG surveillance.

The remote part 30 must be in cornmunication with the external part over a longer

distance, at least to a different room in a building. This means that the communication
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link 27 between the radio 32 and antenna 31 in the remote part 30 and the radio 25 and
the antenna 26 in the external part should be through a standard radio connection and
not an inductive type. Any radio communication for a range of e.g. 10 meter or more

could in principle be used for the purpose.

One possibility would be to apply the mobile telephone network for the communication
link 27. By doing this the remote part 30 could be a standard mobiie telephone e.g.
supplied with software for giving a warning in a predefined form. Preferably, the
remote part 30 has software and/or a microcontroller 33 adapted for providing
information on how to handle the alarm. The illustrated remote part 30 mn figure 2 has

alarm means in form of a loudspeaker 34.

Data other than alarms may also be transmitted to the remote part. This could be data or
information on incidences where an alarm has almost been triggered but was prevented.
Prevention of an alarm could take place if the person under EEG surveillance was
cating or drinking, thereby increasing the blood sugar concentration, just before the

alarm would have been triggered.

It would also be relevant to transmit information on the operational condition of the
EEG sensor, processing unit or external part to the care giver. This could be low battery
charge. Also information on loss of contact between the processing unit and the EEG
sensor is important to transmit to the remote part. Such loss of contact may be due to
removal of the processing unit, or that its position has been changed such that the coils
are no longer aligned. Also data indicating the physical status of the person, ¢.g.
sleeping or awake, could be transferred. Obviously, all types of data fransferred should

only happen with the consent of the person.

Figure 3 1s a flow chart of the steps in a method for wireless surveillance for detecting
and supplying an alarm concerning an imminent hypoglycemic seizure. This method is
based preferably based on the embodiment with an implanted EEG sensor. The first
step in the method is continuously measuring EEG signals of a person susceptible of

having a hypoglycemic seizure. The EEG signals are measured by the EEG sensor 2,
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which 1s preferably implanted subcutaneous on the head of the person, preferably
behind the ear. The EEG sensor is provided with electrodes 5 for measuring one or
more EEG signals, and comprises a coil for wireless communication. The measured
EEG signal is transmuitted from the EEG sensor to the processing unit through the
wireless commection, based on inductive coupling, between the first coil 10 of the EEG
sensor and the second coil 11 of the processing unit 4. Furthermore, power 1s
transmitted from the processing unit to the implantable EEG sensor, through the same
inductive coupling. In a next step the EEG signal is being processed in the processing
unit having EEG signal processing means for analyzing the EEG signal. Identification
or prediction of an imminent hypoglycemic seizure is performed i the signal
processing means, based on the EEG signal. Based on this identification or prediction a
decision is made on whether or not ar alarm, or other information, must be provided to
the helper or the person being monitored. In a further step the processing unit transmits
an alarm to an external part through a second wireless connection established between
the processing unit and the external part. The external part may provide an alarm to a
care giver. In a preferred embodiment the external part transmits the alarm to a remote

part which provides the alarm to the care giver.
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1. A system for remote surveitlance of an EEG signal of a person having diabetes,
said system comprising
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- an EEG sensor part having electrodes for measuring one or more EEG
signals from said person, said EEG sensor part is provided with an electronic
module,

- & processing unit adapted to be removable arranged at the ear of said person,
having EEG signal processing means for analyzing the EEG signal, said signal
processing means being adapted for, based on the EEG signal, identifying or
predicting a hypoglycemic seizure in said person, said processing part
comprising decision means for deciding, based on said analyzed EEG signal,
when an alarm or information must be provided,

- a first connection between the EEG sensor part and the processing unit,
adapted for transmitting an EEG signal from the EEG sensor part to the
processing unit,

- an external part adapted to receive wirelessly an alarm from said processing
part, said external part being adapted to forward an alarm to a care giver, and

- a second connection between the processing unit and the external part, said
second connection being wireless,
characterized in that said EEG sensor part being adapted for subcutaneous
implantation in the head, and in that said first connection is wireless and said
EEG sensor part comprises a first coil and said processing unit comprises a
second coil, wherein said first wireless connection being based on an inductive
coupling between said first and said second coils and being adapted for

fransferring power from the processing unit to the implantable EEG sensor part.

2. A system according to claim 1, comprising alarm means for providing said person

with an alarm.
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3. A system according to claim 1 or 2, wherein said extemnal part is adapted for

sending an alarm or information to a remote part.

4. A system according to claim 3, wherein said remote part is a mobile phone, and

said alarm or information is sent over the standard mobile phone network.

5. A system according to claim 3 or 4, wherein said remote part is set up to send
instructions to said external part or to said processing unit.

6. A system according to any one of the previous claims, wherein said external part
is provided with at least one further function selected from the group: remote
control, data logger, streaming of data to the processing unit, terminal for

entering information about the handling of an alarm.

7. A system according to any one of the previous claims, wherein said second
wireless connection between the processing unit and the external part is based

on an inductive link.

8. A method for EEG surveillance, for providing an alarm in the event of a risk of an

imminent hypoglycemic seizure in a person, said method comprising the steps of
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- measuring EEG signals of said person by an EEG sensor part, said EEG
sensor having electrodes for measuring one or more EEG signals, and said EEG
sensor part is provided with an electronic module,

- transmitting thé measured EEG signal from the EEG sensor part 0 a
processing unit through a first connection between the EEG sensor part and the
processing unit, said processing unit being adapted to be removable arranged at
the ear of said person,

- processing the EEG signal in said processing unit having EEG signal
processing means for analyzing the EEG signal, said signal processing means
being adapted for, based on the EEG signal, identifying or predicting a
hypoglycemic seizure in said person, said processing unit comprising decision
means for deciding, based on said analyzed EEG signal, when an alarm must be
provided, and

- transmitting an alarm from said processing unit to an external part through
a second connection established wirelessly between the processing unit and the
external part.,
characterized in that said first connection being wireless and said EEG sensor
part has been implanted subcutaneous on the head of the person, and in that
said first connection is wireless and said EEG sensor part comprises a first coil
and said processing unit comprises a second coil, wherein said first wireless
connection being based on an inductive coupling between said first and said
second coils and is transferring power from the processing unit to the implantable
EEG sensor part.

9. A method according to claim 8, further comprising the step of the external part

transmitting an alarm to a remote part.



