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Electronic Circuit and Analyte Sensor System such as a Glucose Sensor System and
Method of Operating an Analyte Sensor and System

The present invention refers to an electronic circuit that is configured to operate an analyte

sensor such as a glucose sensor.

US 8,804,291 B2 discloses a system for isolating faults in emergency systems. The document

does not disclose miniaturized sensors, in particular glucose sensors.

US 2008/0249385 A1 discloses a continuous intravenous analyte monitoring system including

different isolated circuits.

Such glucose sensors are known from the prior art where these glucose sensors have elec-
trodes which can be inserted or implanted into a patient. Such sensors may include two or
three or more electrodes that are specifically designed in order to change electric properties
such as a resistance depending on an analyte concentration such as depending on a glucose

concentration. For that purpose electrodes with a membrane are known.

These sensors are suitable for measuring the glucose concentration in an interstitial body fluid.

These sensors can also be configured to measure the glucose concentration in blood.

An electronic circuit is also known from the prior art configured to operate such an analyte
sensor in order to obtain a measurement of an electrical potential or a change of an electric

property of the sensor indicative of the glucose concentration of a patient.

As the electrodes are inserted or implanted into the patient and the electronic circuit operates
with a certain voltage, it is contemplated to have some safety feature that prevents uncontrolled

currents from flowing through the electrodes and through the patient.

The object of the present invention is therefore to provide an electronic circuit configured to
operate an analyte sensor that provides certain safety with respect to controlling current flow

through the patient.
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Further, it is an object of the present invention to provide a corresponding analyte sensor sys-
tem which comprises an electronic circuit and analyte sensor and it is an object of the invention
to provide a method for operating such an analyte sensor or of operating an analyte sensor

system.

The object of the present invention is solved by the electronic circuit of claim 1, the analyte

sensor system of claim 11 and the method of claim 12.

The electrodes to which the first and second electrical connection of the electronic circuit may
be connected may be electrodes suitable for being inserted or implanted into a patient. They
may be inserted or implanted individually or together. The electrodes may be suitable for meas-
uring or detecting an analyte concentration (such as glucose) in an interstitial fluid of the patient

or in the patient’s blood.

One or two of the electrodes may be provided with an enzyme that selectively reacts with an
analyte such as glucose. The electrodes may be configured such that depending on the ana-
lyte concentration they change their electrical properties such as a resistance or impedance

measured between two of the electrodes.

Accordingly, the electronic circuit has a first and second electrical connection. The electrodes
of an analyte sensor can be connected to these first and second electrical connections. The
electronic circuit may nevertheless also have more than a first and a second electrical connec-
tion such as three or four or more electrical connections. It may be possible that e.g. two or
three electrical connections are provided in order to contact one and the same electrode of an
analyte sensor in order to provide some redundancy. Also, it is possible to have an analyte
sensor with more than two electrodes and then more than two electrical connections are nec-

essary anyhow.

The electronic circuit has a voltage source such as a battery and a common potential conductor
section which is electrically connected to one pole of the voltage source such as to the minus
pole or OV pole of the voltage source. This common potential conductor section comprises or
is made of an electrically conductive material such as a metal or metal alloy. It may comprise
or be made of copper or a metal alloy comprising copper and/or tin. It provides the same elec-
tric potential to different portions of the electronic circuit and may be considered as a ground
of the electronic circuit. The common potential conductor section may for example provide the
common potential of one pole of the battery and a (nominal ground) connection of an integrated

circuit (which may include an operational amplifier, OpAmp) within the electronic circuit. The
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common potential conductor section may be electrically provided on a ground potential or it
may be on a floating potential but still providing a common potential to different portions of the
sensor (like a ground) such as the potential of the pole of the voltage source. The common
potential conductor section may e.g. be given by or include a conductor path, a conductor strip

or a conductor patch of a circuit board.

The electric potential of the common potential conductor section is called common potential in

the following.

With the voltage source, it is possible to provide an electrical potential different to the common
potential to the first electrical connection. For this purpose, electronic circuitry may be provided
in the electronic circuit that regulates and controls the electric potential provided to the first
electrical connection in comparison to the common potential. The electronic circuitry defines
or regulates or controls the potential difference between the common potential and the poten-

tial provided to the first electrical connection.

The second electrical connection is connected to the common potential conductor section
through one or more connection paths (in the following these connection path are called com-
mon potential connection paths). However, none of those common potential connection paths
connects the second electrical connection to the common potential through fewer than three

or more series-connected electronic components.

Thereby it is achieved that, if in one of the common potential connection paths, one or two of
the series-connected electronic components fail e.g. by being short-circuited or having a short
circuit, then the third electronic component is still able to limit the current that flows from the
second electrical connection to the common potential conductor section and thereby to limit

the current that flows from the first electrode to the second electrode, i.e. through the patient.

The current that flows through the second electrical connection and is limited by the configu-
ration of the common potential connection paths may be a DC current or an AC current or a

current having both a DC component and an AC component.

Optionally, at least in one, two, three or more than three or in all common potential connection
paths, the electronic components in each of those common potential connection paths are of
the same type. The types are either e.g. being an inductive component, a capacitive compo-
nent, a resistive component or a diode component or another electronic component. An induc-
tive component is provided in order to provide an electronic inductivity. The capacitive compo-

nentis provided in order to provide an electronic capacity. The resistive component is provided
3
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in order to provide an ohmic resistance. The diode component provides the function of a diode,
i.e. blocking current flow in one direction but allowing a current flow in the other direction of the

two connections of a diode.
Other types of components may be considered as well.

In case that, for example in one of the common potential connection paths, all electronic com-
ponents are resistive components, the three components together that are series-connected
provide a required resistance for the circuit to function properly. If one of the resistive compo-
nents is short-circuited, e.g. by a failure of the resistive component, the measurement of the
potential of the electrode or of the electric property of the sensor and thereby of the analyte
concentration may or may not be reasonable, reliable or correct any more but nevertheless an
uncontrolled flow of current through the patient can be avoided. This holds even if two of the
three resistive components fail in the sense that both are short-circuited or deviate with their
ohmic resistance from the nominal ohmic resistance they are supposed to provide, in particular
deviating from their nominal ohmic resistance to a lower ohmic resistance. The circuit may be
designed such that even in case of a failure of one or two components in the common potential
connection paths the measurement of the analyte concentration may still be reasonable. This
may or may not be done e.g. by a calibration of the sensor with another separate analyte

concentration measurement method.

Similar considerations apply to a capacitive component, an inductive component or a diode
component. For example, three diodes may be provided in a series and if one of the diodes
fails in the sense that it allows a current to flow through it in the direction the diode is supposed
to block the current, then the other two diodes can still fulfil this function. This holds even if two
of the diodes fail and only the third diode blocks the current flow. The analyte sensor works as
normal and can measure the analyte concentration independent of the number of failed diodes

as long as one diode is blocking the current as a non-failed diode is supposed to block.

For this purpose, optionally it is also considered that all of the electronic components of the
same type in one common potential connection path have the same nominal specification con-
cerning their electric function such as the same nominal resistance value, the same nominal
capacity value, the same nominal inductivity value or the same diode specification. If, e.g. in
total a resistance of 150 Ohm is to be provided then the n series-connected components (with
n being for example three) can be provided with each a nominal resistance value of 150 times

1/n Ohm (with n being three, the resistance being 50 Ohm).
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Optionally, in different common potential connection paths, electronic components of different
types are provided, the types being an inductive component, a capacitive component, a resis-

tive component and a diode component.

Thereby it is possible to provide different kinds of electric functions in the different common

potential connection paths.

In order to avoid undesired current flows such as e.g. by leakage currents, it is optionally pos-
sible to provide that a distance is provided from any series-connected electronic components
in one, two, three or more or all common potential connection paths to any other electronic
component that is not directly electrically connected to the series-connected electronic com-
ponent. This distance may be at least 0.25 mm (millimeters), 0.4 mm, 0.5 mm, 0.6 mm or 0.75
mm. The distance between neighboring series-connected electronic components (directly con-
nected series-connected electronic components, without any other component between them
apart from the electric connection) may be more or less than that value as they are conductively

connected to each other anyway on purpose.

For that reason of avoiding undesired current flows, it is also provided that the distance from
all series-connected electronic components of all common potential connection paths to any
other electronic component that is not directly connected may be at least 0.25 mm, 0.4 mm,

0.5mm or 0.6 mm or 0.75 mm.

The design of the electronic circuit may be such that via short-circuit of all but one of the series-
connected electronic components in each common potential connection path, the resulting
current through the patient is limited to a predefined current threshold. This current threshold
may be equal to or less than 25uA, 50pA or 75uA. Such threshold values correspond to the
DC current in case the current has only a DC component and no AC component. In case the
current has only an AC component, the indicated threshold current refers to the peak current.
In case the current has an AC and a DC component, the threshold refers to the DC component

plus the peak of the AC component.

Optionally, the design is such that the resulting current (in case of the above mentioned short
circuit of all but one of the series-connected electronic components in each common potential
connection path) is less than the predefined current threshold (of e.g. less than or equal to
50uA) even if the electric potential provided to the first electrical connection is equal to the
maximum potential available in the electronic circuit such as for example the potential provided

by a voltage source such as a battery that powers the electronic circuit and/or even if the first
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and second electrical connections are short circuited e.g. by an electrical contact of the two
electrodes.

An analyte sensor system comprises the electronic circuit as described above or below and
an analyte sensor such as a glucose sensor. The analyte sensor may be provided together
with the electronic circuit as a kit but be separated from each other, which means that the
analyte sensor and the electronic circuit are not (yet) connected. Also, the analyte sensor sys-
tem may refer to the electronic circuit being provided in combination with the analyte sensor

which is connected to the electronic circuit.

The invention also refers to a method of operating an analyte sensor with an electronic circuit
described as above or below or may refer to a method of operating an analyte sensor system
as described above or below.

In order to provide a better understanding of the invention, the following figures are provided.

The figures show:
Figure 1. a schematic explanation of the different items of an electronic circuit.

Figure 2: a detail of the different common potential connection paths and the series-connected

electronic components.

Figure 3. a three-dimensional view of surface-mounted electronic components on a circuit
board.

Figure 1 shows schematically items of an electronic circuit 1. The electronic circuit 1 has a first
and second electrical connection 2, 3 respectively. To those first and second electrical con-
nections 2, 3, electrodes 4, 5 of an analyte sensor can be connected. One of the two electrodes
at least is provided with a specific design which allows it to react specifically to the analyte in
question that is to be measured or detected. Such an analyte may be glucose, for example.
Commonly, one of the two electrodes 4, 5 is called a working electrode and the other one may
be called a counter electrode. The electrodes 4 and 5 are typically provided jointly as one or

inside of one analyte sensor, although in Fig. 1 they are drawn as separate items.

For example, electrode 4 could be the working electrode and electrode 5 the counter electrode.
Accordingly, electrical connection 2 would be the connection for the working electrode 4 and

electrical connection 3 would be the electrical connection for the counter electrode 5.
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Electrodes 4 and 5 can be inserted or implanted into the body of a patient. The region inside
of the patient is marked with reference numeral 17 and the region outside is marked with ref-
erence numeral 18. The skin of the patient is noted with reference numeral 19. The electronic
circuit 1 may be provided on the skin 19 of the patient. The first and second electrodes 4, 5
are designed to penetrate the skin 19 and to be provided each with at least one of their ends

in the body of the patient.

The analyte sensor with the electrodes 4, 5 can be disconnected from the electronic circuit as
the electronic circuit can be used several times while the analyte sensor may be exchanged
after a while. It may also be used only once and/or the electronic circuit may be used only

once.

The electronic circuit 1 has a voltage source 8 here provided as a battery that provides a
voltage V such as e.g. 1.5V, 2 Vor 3V or 5V or the like. One of the two battery poles is
connected to common potential conductor section 6 (CPCS) with an electrical connection 15.
This common potential conductor section may be called ground even if the potential of the
common potential conductor section may be on a floating potential or may be connected to
ground potential through an external connection to an external ground. The other battery pole
is connected to one or more electronic components or one or more electronic integrated cir-
cuits. Such an integrated circuit is schematically shown in Figure 1 with reference numeral 7.
The integrated circuit 7 may itself be connected to the common potential conductor section 6
by an electrical connection 14. The integrated circuit 7 may further provide an electrical poten-
tial to the electrical connection 2 via the connection 9. The electric potential provided to the
electrical connection 2 may be as high as the voltage provided by the voltage source 8 or it
may be lower. The electric potential provided to the electrical connection 2 can be adjusted by
the integrated circuit 7. The integrated circuit 7 may for example comprise an operational am-
plifier. This operational amplifier can be involved in adjusting the electric potential (in compar-

ison to the common potential conductor section) provided to the electrical connection 2.

The second electrical connection 3 is connected to the common potential conductor section 6
via the common potential connection path 10. The second electrical connection 3 may addi-
tionally be connected to the common potential conductor section 6 by another common poten-
tial connection path as shown in Figure 1 wherein such a second common potential connection
path is given by reference numeral 11 which has several series-connected electrical compo-
nents 13 which connect the electrical connection 3 with the integrated circuit 7 which itself is

connected to the common potential conductor section by connection 14. While in Figure 1, two
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common potential connection paths 10, 11 are shown, there may be only one common poten-
tial connection path or there may be more than two common potential connection paths. In the
common potential connection path 10, there are provided three series-connected electronic
components 12. In a second and optional common potential connection path 11, there are

provided three series-connected electronic components 13.

In case of a failure of e.g. the integrated circuit 7 and the integrated circuit 7 provides an un-
controlled voltage to electrical connection 2, such voltage will be in its worst case as high as
the voltage provided by the voltage source 8. The three electronic components 12 in the com-
mon potential connection path 10 are chosen such that even if two of these three electronic
components 12 are short-circuited by a component failure or other failures, one of those elec-
tronic components 12 is capable of maintaining the current through the electrical connection 3
to less than a predefined threshold such as a threshold of less than or equal to 50pA in case

the full electrical potential of the voltage source 8 is applied to the first electrical connection 2.

Thereby in case of a component failure the current that goes through the patient is limited to

the predefined threshold of e.g. less than or equal to 50uA.

The predefined threshold of less than or equal to 50uA is mentioned here exemplarily only.
The predefined threshold can also be less than or be equal to 25pA or 100pA or any other

value as desired.

The same considerations apply to the common potential connection path 11 with its three se-
ries-connected electronic components 13. Even in case two of the three components fail, only
one of the three components 13 is capable of limiting the current through electrical connection

3 to the predefined threshold such as less than or equal to 50pA.

Figure 2 shows in more detail the view of possible common potential connection paths provided
for the electrical connection 3. In total, in Figure 2, four common potential connection paths 20,
21, 22 and 23 are shown. Each of those common potential connection paths 20, 21, 22, 23
comprises at least three series-connected electronic components. In common potential con-
nection path 20, these are the components 20a, 20b and 20c, in common potential connection
path 21 these are the components 21a, 21b and 21c. The same applies to the other two com-

mon potential connection paths 22 and 23.

In Figure 1, two common potential connection paths 10, 11 are shown and in Figure 2, four

common potential connection paths 20, 21, 22 and 23 are shown. However, that number of
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common potential connection paths can also be another number of common potential connec-

tion paths such as 1, 3, or more than 4.

In Figs. 1 and 2, it is shown that none of the common potential connection paths connects the
second electrical connection to the common potential conductor section 6 through fewer than
three or more series-connected electronic components. This means that by a single failure of
one or two electronic components, the current through electrical connection 3 is always limited

to a predefined threshold (limit) of as less than or equal to 50pA.

In Figure 2, the common potential connection path 20 consists of three capacitors 20a, 20b
and 20c. In the common potential connection paths 21, 22 and 23, the respectively three se-

ries-connected electronic components are all resistors.

Other components such as diodes or inductivities however can also be provided in one or more

of the common potential connection paths.

The three capacitors 20a, 20b and 20c may have identical nominal capacity values. For exam-
ple, each capacity may be specified to be 500 nF. It may also be 680 or 750 nF or 1 pF. Each
of those capacitors itself alone is capable of sufficiently isolating electrical connection 3 against
the common potential conductor section 6 in case of a failure of two of the three components
20a, 20b, 20c. In this regard, for example, consider that electrical components 20a and 20b
have a failure and are short-circuited. The resulting capacitance provided between the second
electrical connection 3 and common potential conductor section 6 is then only given by the
capacitance of capacitor 20c. This would be sufficient to limit the current to the predefined
threshold. In particular, any of the three capacitors is capable of suppressing a DC current

even if two of the other capacitors are short circuited.

In the above example, the capacitance of the three capacitors 20a, 20b and 20c are the same.

The capacitance values however may also be different with respect to each other.

Common potential connection path 21 also provides a connection of electric connection 3 to

the common potential conductor section 6 via the three resistors 21a, 21b and 21c.

Each one of the resistors 21a, 21b and 21c alone is great enough in order to limit the current
through electrical connection 3 and through that resistors to the common potential conductor
section 6 to be not more than the pre-defined threshold of e.g. less than or equal to 50pA. The

nominal value of the resistance of each of these three resistors 21a, 21b and 21c may be
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identical such as e.g. 100 kQ or 75 kQ or any other value. The nominal resistance values of

the three resistors may however also be different with respect to each other.

The same applies to the other two common potential connection paths 22 and 23 shown in

Figure 2.

While the common potential connection paths 20 and 21 connect electrical connection 3
through the three series-connected electronic components directly with the common potential
conductor section, that may be different for other common potential connection paths such as
shown for common potential connection paths 22 and 23. For example, common potential
connection path 22 comprises the three series-connected electronic components 22a, 22b and
22c¢ which connect electrical connection 3 to the node 24. The node itself is then connected to
the common potential conductor section 6 through a further resistance or other electronic com-
ponent 25. Node 24 may also be connected through another electronic component 26 to further

circuitry of the electronic circuit.

The same applies to common potential connection path 23. This common potential connection
path can, for example, be connected to the integrated circuit 7 or it may be connected to an

operational amplifier within the integrated circuit 7 or the like.

As explained beforehand with respect to Figure 1, also in Figure 2 none of the common poten-
tial connection paths connects the second electrical connection 3 to the common potential
conductor section 6 through fewer than three or more series-connected electronic compo-
nents. In other words, there is no connection from the electrical connection 3 to the common
potential conductor section 6 through fewer than three electronic components. Thereby each
of such three electronic components is provided with a nominal value concerning their electric
function that would not allow a current flow of more than the pre-defined limit of e.g. less than
or equal to 50pA through electrical connection 3, even if the full voltage of a voltage supply 8

is provided to electrical connection 2 (see Figure 1).

In Figure 3, an example of surface-mounted electronic components is shown. In total, four
common potential connection paths 30, 31, 32 and 33 are shown, each of which comprises at
least three in-series-connected electronic components. For example, common potential con-
nection path 30 comprises the three series-connected electronic components 30a, 30b and
30c. The three series-connected electronic components are provided at a distance to non-
neighboring electronic components. The distance 34 between two of the series-connected

electronic components such as between 30a and 30c, which are not neighboring electronic

10
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components, may be at least 0.25 mm or at least 0.4 mm or at least 0.5 mm or at least 0.6 mm
or at least 0.75 mm. Further, the distance 35 between electronic components of different com-
mon potential connection paths may be at least 0.25 mm or at least 0.4 mm or at least 0.5 mm
or at least 0.6 mm or at least 0.75 mm such as the distance between electronic component
31b and 32b. The series-connected electronic components 30a and 30b are neighboring se-
ries-connected electronic components as they are directly electrically connected to each other.
Between the neighboring series-connected electronic components there is no other electronic
component between them electrically. This means that they are directly electrically connected
with each other and between them is electrically only the electrical connection such as a copper
trace and/or solder material. The same applies to series-connected electronic components 30b
and 30c and the electronic components 30a and 31a which are directly connected to each

other.

While in the figures series-connected electronic components are always shown as being pro-
vided on a straight line, they need not be provided in such a way as they also can be provided
on a bent or folded or zig-zag or U-shaped line. In case of a U-shape one of the three series-
connected electronic components is each provided on a leg of the U. The distance between
non-neighboring series connected electronic components is also at least 0.25 mm, 0.4 mm,
0.5 mm, 0.6 mm or 0.75 mm in case the series-connected electronic components are not pro-

vided on a straight line but on a line of any other shape as mentioned above.

Optionally, a separation or distance 34, 35 is provided between all the electronic components
of each of the common potential connection paths such as each of the common potential con-
nection paths 30, 31, 32 and 33 and any non-neighboring series-connected electronic compo-

nent.

The electronic components of two distinct common potential connection paths are optionally
provided at a distance 35. Furthermore, the distance 35 between the electronic components
of two distinct common potential connection paths can be at least 0.25 mm, 0.4 mm, 0.5 mm,

0.6 mm or 0.75 mm.

Providing the distances 34 and 35 prevent leakage currents to be of such substantial amount
that the pre-defined limit of e.g. less than or equal to 50pA is surpassed in case of a component
failure of two of the three series-connected electronic components of each common potential

connection paths.

11
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Furthermore, a distance 39 between each of the series-connected electronic components of
each of the common potential connection paths from a common potential conductor section
37 or of a conductive patch 37 being connected to the voltage source 8 is provided. That

distance may be at least 0.25 mm, 0.4 mm, 0.5 mm or at least 0.6 mm or at least 0.75 mm.

In Figure 3, such a common potential plane or conductive patch 37 is shown on a circuit board
36 surrounding the common potential connection paths 30, 31, 32 and 33. Between the com-
mon potential connection paths 30, 31, 32 and 33 and the electrical connection 3 on the one
side and the common potential conductor section 37 or the conductive patch 37 on the other
side is a conductor free area 38. This conductor free area 38 has an extension 40 in the direc-
tion parallel to the circuit board 36 of at least 0.25mm or at least 0.4 mm or at least 0.5 mm or
at least 0.6 mm or at least 0.75 mm in order to prevent or sufficiently suppress undesired

leakage currents.

12
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CLAIMS

1. Electronic circuit (1) configured to operate an analyte sensor (4, 5), such as a glucose sen-
sor, the circuit having at least a first and a second electrical connection (2, 3) configured to be

connected to a first and a second electrode (3, 4) of the analyte sensor respectively,

wherein the electronic circuit (1) has a voltage source (8) and a common potential conductor

section (6) electrically provided on a potential of a pole of the voltage source,

wherein with the voltage source (8) an electric potential different to the potential of the common

potential conductor section (6) can be provided to the first electrical connection (2); and

wherein the second electrical connection (3) is connected to the common potential conductor
section (6) through one or more common potential connection paths (10, 11, 20, 21, 22, 23,
30, 31, 32, 33) and wherein none of the common potential connection paths (10, 11, 20, 21,
22, 23, 30, 31, 32, 33) connects the second electrical connection (3) to the common potential
conductor section (6) through fewer than three or more series-connected electronic compo-
nents (12, 13,...).

2. Electronic circuit as of claim 1, wherein at least in one, two, three or more or all common
potential connection paths (10, 11, 20, 21, 22, 23, 30, 31, 32, 33) the electronic components
(12, 13,...) in each common potential connection path (10, 11, 20, 21, 22, 23, 30, 31, 32, 33)
are of the same type, the type being selected from a group of types, the group of types includ-
ing for example an inductive component, a capacitive component, a resistive component

and/or a diode component.

3. Electronic circuit of claim 2, wherein all electronic components (12, 13,...) of the same type
in one common potential connection path (10, 11, 20, 21, 22, 23, 30, 31, 32, 33) have the same
nominal specification concerning their electric function, such as the same nominal resistance
value, the same nominal capacity value, the same nominal inductivity value or the same diode

specification.

4. Electronic circuit as of any of claims 1 to 3, wherein in different common potential connection
paths (10, 11, 20, 21, 22, 23, 30, 31, 32, 33) electronic components (12, 13) of different types
are provided, the types being selected from a group of types, the group of types including for
example an inductive component, a capacitive component, a resistive component and/or a

diode component.
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5. Electronic circuit as of any of claims 1 to 4, wherein the series-connected electronic compo-
nents (12, 13, ...) of one, two, three, or more or all common potential connection paths (10,
11, 20, 21, 22, 23, 30, 31, 32, 33) are provided as components on a circuit board (36), option-

ally as surface-mounted components (30a,..., 33c).

6. Electronic circuit as of any of claims 1 to 5, wherein all series-connected electronic compo-
nents (12, 13,...) of all common potential connection paths (10, 11, 20, 21, 22, 23, 30, 31, 32,
33) are provided on one circuit board (36), optionally as surface-mounted components
(30a,...,33c).

7. Electronic circuit as of any of claims 1 to 6, wherein the distance (34, 35) from any series-
connected electronic component (30a .. 33c) in one, two, three or more or all common potential
connection paths to any other electronic component of the electronic circuit which is not a
directly connected series connected electronic component is at least 0.25 mm or 0.4 mm or
0.5 mm or 0.6 mm or 0.75 mm.

8. Electronic circuit as of any of claims 1 to 7, wherein the distance (34, 35) from all series-
connected electronic components (30a .. 33c¢) of all common potential connection paths to any
other electronic component which is not a directly connected series-connected electronic com-

ponent is at least 0.25 mm, or 0.4 mm, or 0.5 mm or 0.6 mm or 0.75 mm.

9. Electronic circuit as of any of claims 1 to 8, wherein by a short circuit of all but one of the
series-connected electronic components(12, 13,... 33c) in each common potential connection
path (10, 11, 20, 21, 22, 23, 30, 31, 32, 33) the resulting current through the first or second
electrical connection (2, 3) is limited to less than a predefined threshold, the threshold being

for example equal to or less than 25uA, 50pA or 75 PA.

10. Electronic circuit as of claim 9, wherein the resulting current is limited to less than the
predefined threshold in case the electric potential provided to the first electrical connection (2)
is equal to the maximum potential available in the electronic circuit such as for example the
potential provided by a voltage source or battery (8) that powers the electronic circuit (1) and/or
in case the first and second electrical connections are short circuited e.g. by an electrical con-

tact of the two electrodes.

11. Analyte sensor system (1, 4, 5) comprising the electronic circuit (1) as of any of claims 1
to 10 and an analyte sensor (4, 5) such as a glucose sensor, wherein the analyte sensor (4, 5)

is provided with the electronic circuit as a kit and the analyte sensor (4, 5) and the electronic

14
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circuit (1) are not connected, or the analyte sensor (4, 5) is connected to the electronic circuit

(1).

12. Method of operating an analyte sensor (4, 5) with an electronic circuit (1) as of any of claims

1 to 10 or of operating an analyte sensor system (1, 4, 5) as of claim 11.
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