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DESCRIPTION

Description

[0001] The present disclosure relates to a medical device for supporting health control and an
operation method for such medical device.

[0002] The following description of the present disclosure mainly refers to diabetes as a health
problem and the blood glucose level as the physiological parameter to be controlled in order to
assess the effectiveness of the prescribed treatment.

[0003] Diabetes mellitus is a group of metabolic diseases in which a person has high blood
sugar, either because the pancreas does not produce enough insulin, or because cells do not
respond to the insulin that is produced. The treatment of diabetes concentrates on keeping
blood sugar levels as close to normal ("euglycemia™) as possible, without causing
hypoglycemia. This can usually be accomplished with diet, exercise, and use of appropriate
medications (insulin in the case of type 1 diabetes; oral medications, as well as possibly insulin,
in type 2 diabetes).

[0004] Essential elements of the management of diabetes with insulin are periodic checks of
the glucose concentration in the blood performed by the patients themselves, in order to obtain
regular information on the progress and success of the prescribed treatment. This
understanding, and patient participation is vital, since the complications of diabetes are far less
common and less severe in patients who have well-managed blood sugar levels. With regard
to this it has to be considered that the blood glucose level fluctuates throughout the day and is
directly influenced by the amount of insulin administered, as well as lifestyle factors such as the
amount and kind of food that is consumed, the exercise level and stress.

[0005] Therefore, the monitoring of the sugar level in the blood serves a dual purpose: on the
one hand it provides the patient with information about the current status of glycemic control.
On the other hand can the measured values serve as information for the patient or a
healthcare professional (HCP) to determine whether an adjustment in the medication, for
example the amount of insulin to be taken, is indicated.

[0006] In order to achieve these goals or to get as close as possible to the desired glycemic
control, it is common practice that blood glucose measurement values are monitored once or
several times during the day using a blood glucose meter (BGM), following a testing regime
normally prescribed by an HCP. A BGM usually comprises an energy storage unit which
provides supply voltage to a display and/or another communication unit, a memory and a
measurement unit and/or other elements of the BGM. The energy storage unit may be
charged using NFC (near field control). NFC is rooted in radio-frequency identification
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technology (known as RFID) which allows compatible hardware to both supply power to and
communicate with an otherwise unpowered and passive electronic tag using radio waves. This
is used for energy supply, identification, authentication and tracking.

[0007] US 2017/055890 A1 discloses a sensor module for determining a concentration an
analyte in a body fluid of a user. The sensor module includes a sensor element adapted to
determine the concentration of the analyte and a control device connected to the sensor
element, wherein the control device includes at least one data collection device adapted to
collect measurement data acquired by using the sensor element. The control device further
includes a wireless near-field communication device adapted to transmit measurement data
and a rechargeable energy storage device. Energy may be transferred from an energy storage
device of a separate recharging module into the energy storage device of the sensor module.
The control device is adapted to transmit a demand for recharging the rechargeable energy
storage device via the near-field communication device.

[0008] In US 9,197,082 B1, a wrist-worn device includes a wellness monitoring engine with a
power management engine, a wristband monitoring device and a faceplate device. The
wristband device includes a sensor, for example a glucose monitor, and an identification
device. The identification device may use near filed communication (NFC). The power
management engine is configured to monitor power consumption of the faceplate device and
the wristband monitoring device. Lights on the wristband monitoring device may flash or
change colour depending on a power level remaining for the wrist-band monitoring device.

[0009] US 2015/038332 A1 discloses a chronic disease management system that includes a
data management unit and a biosensor in the form of a physiological measurement test strip.
The meter measures the battery voltage to determine whether there is enough power left to
complete the test and safely store the result in memory. More specifically, a depletion
threshold, at which voltage or amperage the device can no longer provide reliable
measurement testing, is about 72% of a rated voltage or about 2.4 volts.

[0010] US 2017/0347927 A1 describes a glucose monitoring system including a sensor, a
transmitter unit, and a receiver unit. A magnetic field generator unit of the receiver unit is
configured for providing power recharge. In particular, the magnetic field generator may be
configured to inductively charge a rechargeable power source of the transmitter unit. A
magnetic field radiation section includes a flexible ferrite layer having disposed thereon an
adhesive layer, on which a multilayered PCB core coil inductor is provided.

[0011] The article Eric Freudenthal et al.: "Suitabilty of NFC for Medical Device
Communication and Power Delivery" (Engineering in Medicine and Biology Workshop, 2007
IEEE Dallas, ISBN 978-1-4244-1626-4) relates to the possibility of implementing NFC in
medical devices.

[0012] US 2017/0331309 A1 shows a circuit including a battery charger with a fuel gauge that
can be applied to a blood glucose meter. The battery charger can be coupled with a primary
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power source. The primary power source may be a power outlet, a generator, an AC/DC wall-
mount adapter, a USB port, or other power source capable of providing sufficient power to
charge a battery. Upon disconnection from the primary power source, a direction of current,
previously flowing from the battery to a sensing resistor, changes or reverses. A reversed
polarity in the sensing resistor triggers the fuel gauge to start tracking the current out of the
battery by counting the energy units that leave the battery as the battery is discharging.

[0013] US 2005/0038322 A1 discloses a monitoring system including a sensor set. A sensor
produces a signal that corresponds to a blood glucose level. The sensor set communicates
these signals to a characteristic monitor that is designed to interpret these signals to produce a
characteristic reading or value for the user. The monitoring system can be coupled to an
infusion pump that can providing a medication to a user. Alarm conditions of the pump include
a sensor low battery alarm and a dead battery alarm.

[0014] The document WO 2013/063634 A1 relates to a measurement device for measuring
glucose, comprising: a glucose sensor for determining the glucose content in a solution or fluid,
in particular in blood, and for reproducing the measured glucose content in the form of an
electrical signal with measurement data presented in encoded form; an NFC antenna; an
energy withdrawal unit downstream of the NFC antenna, which controls the NFC antenna in
such a way that the NFC antenna withdraws energy from the field surrounding the NFC
antenna if electromagnetic waves in a predetermined frequency range are present, and
wherein the NFC antenna is upstream of the glucose sensor and supplies it with electrical
energy.

[0015] In order to realize sufficient health control such BGM needs to be ready for operation at
the time the measurements of the physiological parameter are needed or scheduled. For
adequate measurement using BGM by NFC a sufficient amount of energy in the form of
voltage and/or charge to power is required during the measurement, for example a charge of
30 mAs for one glucose measurement. If the current measurement is influenced by too little
charge and/or voltage an NFC demolition is to be expected which may potentially cause false
blood glucose measurement values.

[0016] Accordingly, it is an object of the present disclosure to guarantee that the blood glucose
measurement or the measurement of other physiological parameter is not influenced by low
voltage and/or charge.

[0017] This object is solved by a medical device with the features according to claim 1.

[0018] In particular, according to the present disclosure the medical device comprises

» a measurement unit adapted to measure a value of a physiological parameter, for
example a blood glucose level,

s an energy storage unit connected with the measurement unit providing energy supply for
the measurement unit,
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e aninternal NFC antenna,

= an energy supply unit connected with the NFC antenna and with the energy storage unit,
wherein the energy supply unit controls the NFC antenna such that in the presence of an
electromagnetic field of a pre-defined frequency range energy is withdrawn from the
electromagnetic field surrounding the NFC antenna and stored in the energy storage
unit,

= a charge control unit, connected to the energy storage unit and adapted to determine
the electric charge contained in the energy storage unit, and

» a communication unit connected with the charge control unit, wherein the
communication unit is adapted to output a pre-defined visible, audible and/or tactile
signal if the electric charge contained in the energy storage unit determined by the
charge control unit is equal or below a pre-defined minimum charge value.

[0019] Using the above medical device comprising the NFC antenna, the energy supply unit
and the charge control unit it can be avoided to conduct a measurement of a physiological
parameter, a blood glucose measurement, in case too little voltage and/or charge is contained
in the energy storage unit as the communication unit communicates that the device is not
operational. Determination of false meas-urement values is thereby avoided. The
measurement unit is adapted such that a determination of a value of the physiological
parameter by the measurement unit is blocked if the if the electric charge contained in the
energy storage unit determined by the charge control unit is equal to or below the pre-defined
minimum charge value.

[0020] According to one embodiment the energy storage unit may be a rechargeable battery
or a capacitor with a very large capacity (X5R or Super-Cap).

[0021] In one embodiment the NFC antenna (also referred to as internal antenna) may have a
dimension of 3 x 3 x 0.5 cm, and may provide a maximum of 3 mA at 3 V.

[0022] For energy supply an external NFC antenna of a mobile phone or smart phone or
another charging device may be used.

[0023] According to the present disclosure NFC is a set of short-range wireless technologies,
typically requiring a separation of 10 cm or less. NFC operates at 13.56 MHz on ISO/IEC
18000-3 air

interface and at rates ranging from 106 kbit/s to 424 kbit/s. NFC always involves an initiator
and a target; the initiator actively generates an RF field that can power a passive target. This
enables NFC targets to take very simple form factors such as unpowered tags, stickers, key
fobs, or cards. NFC peer-to-peer communication is possible, provided both devices are
powered. NFC standards are based on existing RFID standards including ISO/IEC 14443,
18092 and those defined by the NFC Forum. NFC is standardized for example in ECMA-340
and ISO/IEC 18092.
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[0024] In an embodiment the charge control unit comprises a gas gauge. The gas gauge (also
referred to as fuel gauge or Coulomb counter) may be used in the electronic field for the load
count in an energy supply unit such as a rechargeable battery, similar to the tank meter in the
car. It comprises a resistor having very low resistance and determines the integral over the
electric current flowing through the resistor (or voltage drop over the resistor as equivalent) in
order to determine the electric charge contained in the energy supply unit. The gas gauge
further may comprise an A/D converter, a counter and may be connected to a clock unit. The
A/D converter converts the measured voltage drop over the resistor into an A/D converter
count which reflects the level of current and its direction within a pre-defined time period
provided by the clock unit. High current causes an accelerated increase of the counter value
and indicates a high electric charge and low current a low increase indicating a low electric
charge contained in the energy supply unit. Negative current causes a decrease in the counter
value and indicates the discharge mode of the energy supply unit.

[0025] In another embodiment the charge control unit continuously observes time-dependent
change in the voltage drop over the energy supply unit, which is, for example, a capacitor. In
this case each charging and decharging step causes a change in the voltage drop over the
capacitor. The charge control unit observes the development of the voltage drop over time
thereby determining the amount of charge flowing to or from the capacitor based on the
continuous observation of the voltage drop and the well-known relation Q = C x U, wherein U is
the voltage, C is the capacity of the capacitor and Q is the charge.

[0026] The NFC antenna comprises a ferrit core or disc in order provide a more efficient
charging. Ferrites are electrically bad or non-conductive ferromagnetic ceramic materials from
the iron oxide hematite (Fe203), rarely of magnetite (Fe304) and other metal oxides.
Depending on the composition ferrites are magnetically hard or magnetically soft.

[0027] In an embodiment the NFC antenna and/or the ferrit core or disc is formed by a
structure printed on a PCB (Printed circuit board).

[0028] In further embodiments at least one of the following features may be included:

a solar cell connected with the energy storage unit for an additional energy supply, the

solar cell may be integrated in the PCB,

+ the measurement unit may provide an integrated A1c estimation algorithm,

» the device may be sealed such that it can be cleaned with a detergent capable MRSA,

« the device may comprise an integrated temperature tracker which checks the
temperature continuously, wherein a temperature below and equal to a minimum
temperature value or a temperature above and equal to a maximum temperature value
(the maximum temperature value is greater than the minimum temperature value)
prevents the user to conduct a measurement of the physiological parameter in order to
avoid false measurement values,

+ the device may comprise an interface to an NFC insulin managing device in order to act

independently from a mobile device,
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» the device may provide a management of BGM data,

« the device may display measured or stored BGM data as well as BGM target data,

¢ the interface of the device may provide a connection to an app, cloud, HCP data base as
well as access to this data base.

[0029] The device may be further adapted to administrate a medicament (i.e. additionally
works as a drug delivery device) based on the measured value or values of the physiological
parameter, e.g. the measured blood glucose values, for example the recently measured value
or the values measured over a pre-defined time period. However, no drug delivery method is
claimed.

[0030] The terms "drug" or "medicament” are used synonymously herein and describe a
pharmaceutical formulation containing one or more active pharmaceutical ingredients or
pharmaceutically acceptable salts or solvates thereof, and optionally a pharmaceutically
acceptable carrier. An active pharmaceutical ingredient ("API"), in the broadest terms, is a
chemical structure that has a biological effect on humans or animals. In pharmacology, a drug
or medicament is used in the treatment, cure, prevention, or diagnosis of disease or used to
otherwise enhance physical or mental well-being. A drug or medicament may be used for a
limited duration, or on a regular basis for chronic disorders.

[0031] As described below, a drug or medicament can include at least one API, or
combinations thereof, in various types of formulations, for the treatment of one or more
diseases. Examples of APl may include small molecules having a molecular weight of 500 Da
or less; polypeptides, peptides and proteins (e.g., hormones, growth factors, antibodies,
antibody fragments, and enzymes); carbohydrates and polysaccharides; and nucleic acids,
double or single stranded DNA (including naked and cDNA), RNA, antisense nucleic acids such
as antisense DNA and RNA, small interfering RNA (siRNA), ribozymes, genes, and
oligonucleotides. Nucleic acids may be incorporated into molecular delivery systems such as
vectors, plasmids, or liposomes. Mixtures of one or more drugs are also contemplated.

[0032] The drug or medicament may be contained in a primary package or "drug container"
adapted for use with a drug delivery device. The drug container may be, e.g., a cartridge,
syringe, reservoir, or other solid or flexible vessel configured to provide a suitable chamber for
storage (e.g., short- or long-term storage) of one or more drugs. For example, in some
instances, the chamber may be designed to store a drug for at least one day (e.g., 1 to at least
30 days). In some instances, the chamber may be designed to store a drug for about 1 month
to about 2 years. Storage may occur at room temperature (e.g., about 20°C), or refrigerated
temperatures (e.g., from about - 4°C to about 4°C). In some instances, the drug container may
be or may include a dual-chamber cartridge configured to store two or more components of
the pharmaceutical formulation to-be-administered (e.g., an APl and a diluent, or two different
drugs) separately, one in each chamber. In such instances, the two chambers of the dual-
chamber cartridge may be configured to allow mixing between the two or more components
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prior to and/or during dispensing into the human or animal body. For example, the two
chambers may be configured such that they are in fluid communication with each other (e.g.,
by way of a conduit between the two chambers) and allow mixing of the two components when
desired by a user prior to dispensing. Alternatively or in addition, the two chambers may be
configured to allow mixing as the components are being dispensed into the human or animal
body.

[0033] The drugs or medicaments contained in the drug delivery devices as described herein
can be used for the treatment and/or prophylaxis of many different types of medical disorders.
Examples of disorders include, e.g., diabetes mellitus or complications associated with
diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as deep vein
or pulmonary thromboembolism. Further examples of disorders are acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular degeneration, inflammation, hay fever,
atherosclerosis and/or rheumatoid arthritis. Examples of APls and drugs are those as
described in handbooks such as Rote Liste 2014, for example, without limitation, main groups
12 (antidiabetic drugs) or 86 (oncology drugs), and Merck Index, 15th edition.

[0034] Examples of APIs for the treatment and/or prophylaxis of type 1 or type 2 diabetes
mellitus or complications associated with type 1 or type 2 diabetes mellitus include an insulin,
e.g., human insulin, or a human insulin analogue or derivative, a glucagon-like peptide (GLP-
1), GLP-1 analogues or GLP-1 receptor agonists, or an analogue or derivative thereof, a
dipeptidyl peptidase-4 (DPP4) inhibitor, or a pharmaceutically acceptable salt or solvate
thereof, or any mixture thereof. As used herein, the terms "analogue" and "derivative"” refers to
a polypeptide which has a molecular structure which formally can be derived from the structure
of a naturally occurring peptide, for example that of human insulin, by deleting and/or
exchanging at least one amino acid residue occurring in the naturally occurring peptide and/or
by adding at least one amino acid residue. The added and/or exchanged amino acid residue
can either be codable amino acid residues or other naturally occurring residues or purely
synthetic amino acid residues. Insulin analogues are also referred to as "insulin receptor
ligands". In particular, the term "derivative" refers to a polypeptide which has a molecular
structure which formally can be derived from the structure of a naturally occurring peptide, for
example that of human insulin, in which one or more organic substituent (e.g. a fatty acid) is
bound to one or more of the amino acids. Optionally, one or more amino acids occurring in the
naturally occurring peptide may have been deleted and/or replaced by other amino acids,
including non-codeable amino acids, or amino acids, including non-codeable, have been
added to the naturally occurring peptide. Examples of insulin analogues are Gly(A21),
Arg(B31), Arg(B32) human insulin (insulin glargine); Lys(B3), Glu(B29) human insulin (insulin
glulisine); Lys(B28), Pro(B29) human insulin (insulin lispro); Asp(B28) human insulin (insulin
aspart); human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human insulin; Des(B28-
B30) human insulin; Des(B27) human insulin and Des(B30) human insulin.

[0035] Examples of insulin derivatives are, for example, B29-N-myristoyl-des(B30) human

insulin, Lys(B29) (N- tetradecanoyl)-des(B30) human insulin (insulin detemir, Levemir®); B29-



DK/EP 3727150 T3

N-palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoyl human
insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-LysB28ProB29 human
insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-palmitoyl- ThrB29LysB30 human
insulin;  B29-N-(N-palmitoyl-gamma-glutamyl)-des(B30) human insulin, B29-N-omega-
carboxypentadecanoyl-gamma-L-glutamyl-des(B30) human insulin  (insulin  degludec,
Tresiba®);  B29-N-(N-lithocholyl-gamma-glutamyl)-des(B30) human insulin; B29-N-(w-
carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(w-carboxyheptadecanoyl) human
insulin.

[0036] Examples of GLP-1, GLP-1 analogues and GLP-1 receptor agonists are, for example,
Lixisenatide (Lyxumia®), Exenatide (Exendin-4, Byetta®, Bydureon®, a 39 amino acid peptide
which is produced by the salivary glands of the Gila monster), Liraglutide (Victoza®),

Semaglutide, Taspoglutide, Albiglutide (Syncria®), Dulaglutide (Trulicity®), rExendin-4, CJC-
1134-PC, PB-1023, TTP-054, Langlenatide / HM-11260C, CM-3, GLP-1 Eligen, ORMD-0901,
NN-9924, NN-9926, NN-9927, Nodexen, Viador-GLP-1, CVX-096, ZYOG-1, ZYD-1, GSK-
2374697, DA-3091, MAR-701, MAR709, ZP-2929, ZP-3022, TT-401, BHM-034. MOD-6030,
CAM-2036, DA-15864, ARI-2651, ARI-2255, Exenatide-XTEN and Glucagon-Xten.

[0037] An examples of an oligonucleotide is, for example: mipomersen sodium (Kynamro®), a
cholesterol-reducing antisense therapeutic for the treatment of familial hypercholesterolemia.
Examples of DPP4 inhibitors are Vildagliptin, Sitagliptin, Denagliptin, Saxagliptin, Berberine.
Examples of hormones include hypophysis hormones or hypothalamus hormones or regulatory
active peptides and their antagonists, such as Gonadotropine (Follitropin, Lutropin,
Choriongonadotropin, Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin,
Gonadorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin, and Goserelin.

[0038] Examples of polysaccharides include a glucosaminoglycane, a hyaluronic acid, a
heparin, a low molecular weight heparin or an ultra-low molecular weight heparin or a
derivative thereof, or a sulphated polysaccharide, e.g. a poly-sulphated form of the above-
mentioned polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of
a pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is

enoxaparin sodium. An example of a hyaluronic acid derivative is Hylan G-F 20 (Synvisc®), a
sodium hyaluronate.

[0039] The term "antibody”, as used herein, refers to an immunoglobulin molecule or an
antigen-binding portion thereof. Examples of antigen-binding portions of immunoglobulin
molecules include F(ab) and F(ab")2 fragments, which retain the ability to bind antigen. The
antibody can be polyclonal, monoclonal, recombinant, chimeric, de-immunized or humanized,
fully human, non-human, (e.g., murine), or single chain antibody. In some embodiments, the
antibody has effector function and can fix complement. In some embodiments, the antibody
has reduced or no ability to bind an Fc receptor. For example, the antibody can be an isotype
or subtype, an antibody fragment or mutant, which does not support binding to an Fc receptor,
e.g., it has a mutagenized or deleted Fc receptor binding region. The term antibody also
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includes an antigen-binding molecule based on tetravalent bispecific tandem immunoglobulins
(TBTI) and/or a dual variable region antibody-like binding protein having cross-over binding
region orientation (CODV).

[0040] The terms "fragment” or "antibody fragment" refer to a polypeptide derived from an
antibody polypeptide molecule (e.g., an antibody heavy and/or light chain polypeptide) that
does not comprise a full-length antibody polypeptide, but that still comprises at least a portion
of a full-length antibody polypeptide that is capable of binding to an antigen. Antibody
fragments can comprise a cleaved portion of a full length antibody polypeptide, although the
term is not limited to such cleaved fragments. Antibody fragments that are useful in the present
disclosure include, for example, Fab fragments, F(ab")2 fragments, scFv (single-chain Fv)
fragments, linear antibodies, monospecific or multispecific antibody fragments such as
bispecific, trispecific, tetraspecific and multispecific antibodies (e.g., diabodies, triabodies,
tetrabodies), monovalent or multivalent antibody fragments such as bivalent, trivalent,
tetravalent and multivalent antibodies, minibodies, chelating recombinant antibodies, tribodies
or bibodies, intrabodies, nanobodies, small modular immunopharmaceuticals (SMIP), binding-
domain immunoglobulin fusion proteins, camelized antibodies, and VHH containing antibodies.
Additional examples of antigen-binding antibody fragments are known in the art.

[0041] The terms "Complementarity-determining region” or "CDR" refer to short polypeptide
sequences within the variable region of both heavy and light chain polypeptides that are
primarily responsible for mediating specific antigen recognition. The term "framework region"
refers to amino acid sequences within the variable region of both heavy and light chain
polypeptides that are not CDR sequences, and are primarily responsible for maintaining
correct positioning of the CDR sequences to permit antigen binding. Although the framework
regions themselves typically do not directly participate in antigen binding, as is known in the
art, certain residues within the framework regions of certain antibodies can directly participate
in antigen binding or can affect the ability of one or more amino acids in CDRs to interact with
antigen.

[0042] Examples of antibodies are anti PCSK-9 mAb (e.g., Alirocumab), anti IL-6 mAb (e.g.,
Sarilumab), and anti IL-4 mAb (e.g., Dupilumab).

[0043] Pharmaceutically acceptable salts of any APl described herein are also contemplated
for use in a drug or medicament in a drug delivery device. Pharmaceutically acceptable salts
are for example acid addition salts and basic salts.

[0044] Those of skill in the art will understand that modifications (additions and/or removals) of
various components of the APIls, formulations, apparatuses, methods, systems and
embodiments described herein may be. The invention is defined by the appended claims.

[0045] The disclosure further refers to a method for operation a medical device according to
the above explained embodiments, which comprises the following steps:
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» determining the electric charge contained in the energy storage unit before one
measurement of the physiological parameter is conducted by the measurement unit,

e measuring the physiological parameter using the measurement unit only if the electric
charge contained in the energy storage unit determined by the charge control unit
greater than a pre-defined minimum charge value, and

» output a pre-defined visible, audible and/or tactile signal by the communication unit if the
electric charge contained in the energy storage unit determined by the charge control
unit is equal to or below the pre-defined minimum charge value.

[0046] In one embodiment the method further comprises the step of activating the energy
supply unit for energy withdrawal using the NFC antenna if the electric charge contained in the
energy storage unit determined by the charge control unit is equal to or below the pre-defined
minimum charge value.

[0047] The above method reduces the risk of determination of false measurement values as
well. Exemplary embodiments of the present disclosure are described herein with reference to
schematic drawings, in which

Fig. 1
shows the medical device according to an embodiment of the present disclosure in a
perspective view,

Fig. 2
shows a diagram of the medical device as shown in Fig. 1;
Fig. 3
depicts the circuitry of a first embodiment of a charge control unit for the medical device
of Fig. 1;
Fig. 4
shows a second embodiment of a charge control unit for the medical device of Fig. 1;
Fig. 5
shows an embodiment of a NFC antenna on a PCB; and
Fig. 6

depicts a flow diagram containing a procedure realized by the medical device of Fig. 1 in
the "Measure BG" mode.

[0048] The following paragraphs will describe various embodiments of the present disclosure.
For exemplary purpose only, the embodiments are outlined in relation to a medical device
supporting health control measuring a blood glucose value and its operation method. However,
the used terminology and the description of the embodiments with respect to the medical
device or health indicating method are not intended to limit the principles and ideas of the
present disclosure to such a single device or method
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[0049] Fig. 1 is a schematic drawing and Fig. 2 is a schematic diagram of the medical device
100 according to an embodiment of the present disclosure. The medical device 100 comprises
a blood glucose measurement unit 110, which is arranged to measure the blood glucose level
and data processing. Further, the measurement unit 110 comprises an interface and a slot 112
for inserting a test strip.

[0050] The blood glucose measurement unit 110 may forward e.g. blood glucose
measurement data to a data storage 130 (storage unit or means) or memory, such as a Flash
memory. Alternatively, the blood glucose measurement unit 110 may retrieve stored data such
as e.g. blood glucose value data from the data storage 130. The blood glucose measurement
unit further comprises a processor (processing unit or means), such as a microcontroller or
microprocessor, a digital signal processor, and / or the like for data processing.

[0051] The blood glucose measurement unit 110 is further connected to a user input unit 150
of a user interface. The user input unit 150 is arranged to receive input from the user of the
medical device 100 for example by key 151, confirmation key (OK button) 152, key 153 for
scrolling down (downward button) and key 154 for scrolling up (upward button). The user input
data are forwarded from the user input unit 150 to the blood glucose measurement unit 110,
which may forward it to the processor and/or to the data storage 130.

[0052] Furthermore, the user interface of medical device 100 comprises a display unit 160 with
a display 162, which is connected to the blood glucose measurement unit 110 as well. The
display unit 160 may receive data to be displayed by the display 162 from the blood glucose
measurement unit 110.

[0053] The medical device 100 may additionally comprise a further interface 170, for example
a wired interface such as a serial port, a Universal Serial Bus (USB) interface, a mini-USB

interface, or a wireless interface such as an infrared (e.g. an IRDA) interface, a Bluetooth "
interface, and / or the like, in order to receive data and / or to transmit data. The interface 170
may be connected to the blood glucose measurement unit 110 in order to receive data from
the blood glucose measurement unit 110 and/or to forward data to blood glucose
measurement unit 110.

[0054] Additionally, the medical device 100 comprises a clock unit 180 which provides a date
and time information, for example based on a clock generator, which may be displayed at the
display 162. For example, the clock unit 180 may provide date and time information to the
blood glucose measurement unit 110 for data processing and/or for generating a time stamp
for an associated blood glucose measurement.

[0055] In the embodiment depicted in Fig. 1 and 2 the medical device 100 further comprises
an NFC antenna 193, an energy supply unit 195 and a charge control unit 196 which are all
electrically connected with the measurement unit 110 and with each other. Further, these
components are connected with an energy storage unit 190 formed, for example, by a
rechargeable battery or a capacitor (super-cap) which provides electrical energy (voltage or
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current) for the components of the medical device 100. The energy storage unit 190 is
therefore connected with all components of the medical device 100 for energy supply.

[0056] As outlined above, the medical device 100 comprises a blood glucose measurement
unit 110. The blood glucose measurement unit 110 may be arranged to measure the blood
glucose level in the blood of e.g. the user by testing a drop of blood on a test strip that is
inserted into the slot 112. The measurement may be made using e.g. an electrochemical
method or an optical method by the measurement unit 110. Full insertion of the test strip in the
slot 112 may be detected by a respective sensor, e.g. a proximity switch, and may activate the
measurement unit 110. Alternatively, the blood glucose measurement unit 110 is arranged to
measure the blood glucose level of the user via infrared diagnosis or an alternative contactless
measurement method.

[0057] The measurement of the blood glucose measurement may be triggered by user input
which is received via user input unit 150 or based on a signal from the slot 112 detecting a test
strip. Alternatively, the trigger signal may be generated automatically by the clock unit 180 or
by the processor of the blood glucose measurement unit 110.

[0058] The blood glucose measurement unit 110 may comprise input ports and output ports of
a microprocessor or a bus system managing the data handling between several functional
units. This includes bus systems, such as e.g. Advanced Microprocessor Bus Architecture bus
systems implemented in a microprocessor or external bus systems connected to a
microprocessor. The blood glucose measurement unit 110 may retrieve data from the data
storage 130 on demand and forwarded them to its processor, to the display unit 160 or to the
interface 170. Moreover, the blood glucose measurement unit 110 may forward control signals,
such as trigger signals or control signals, e.g. to the display unit 160 or the interface 170.

[0059] The data storage 130 is arranged to store data entered via the user input unit 150, a
plurality of blood glucose measurement data received from the blood glucose measurement
unit 110 together with a time stamp and/or at least one event tag associated to each
measurement data, data calculated from the plurality of blood glucose measurement values
processed by the processor 140 and/or data received via interface 170.

[0060] Furthermore, data storage 130 is arranged to provide the stored data to the processor
of the blood glucose measurement unit 110, to the display unit 160 and/or to the interface 170.
The data storage 130 may be implemented as a semiconductor memory such as a Flash
memory. Alternatively, it is implemented as a hard disk memory or an on-chip memory of the
processor of the blood glucose measurement unit 110.

[0061] The user input unit 150 may be implemented as a keyboard comprising one or more
push buttons 151, 152, 153, 154. The keyboard may comprise one or more soft keys, wherein
the function of the soft keys may be displayed on the display 162. Alternatively, the user input
unit 150 is a key board or a touch screen. Alternatively, the user input unit 150 comprises a
microphone for receiving speech input so that data can be entered via speech input.
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[0062] The display unit 160 may comprise an LCD or LED display 162. In one embodiment the
display may display a number of alphanumerical characters so that e.g. the presently
measured blood glucose value can be displayed together with additional instructions for the
user. Alternatively or additionally, the display unit 160 comprises a graphic display in order to
display graphs or graphics such as icons. Further the display of the display unit 160 may
comprise a touchscreen.

[0063] The interface 170 may be realized as a wireless interface, such as IRDA, Bluetooth™,
GSM, UMTS, ZigBee, or WI-FI, etc. Alternatively, the interface is a wired interface, such as a
USB port, mini-USB port, serial data port, parallel data port, etc., for receiving and transmitting
data. In a further alternative embodiment the medical device 100 does not comprise an
interface 170.

[0064] According to another alternative embodiment, medical device 100 may comprise a
memory card reader or a memory card reader interface. The memory card reader may be
adapted to read information from a memory card, such as a Flash memory card, or any type of
SIM card. For this purpose, the memory card comprises a memory, wherein at least one of a
selected algorithms together with corresponding parameters, a history of the blood glucose
values and / or insulin doses administered, etc. is stored. Thus, in the case that the medical
device 100 has a defect, the relevant data may still be stored on the memory card which can
be easily removed from the memory card reader of the medical device 100 and transferred to
a new medical device 100. Moreover, the memory card 100 may be used in order to provide
information on the history of the treatment to e.g. an HCP.

[0065] In the case that the memory card is a SIM card providing subscriber identification for a
mobile communication network and the interface unit 170 is additionally a mobile
communication interface, additional functions of the medical device 100 may be unlocked by
the provider of the SIM card via a telecommunication channel. This offers the possibility that
the medical device 100 can communicate with other telecommunication devices via predefined
channels, such as UMTS or GSM. Via the international mobile subscriber identity, also called
IMSI, stored in the SIM card, the medical device 100 identifies itself within the network and,
thus, can be addressed via the network. In such a case the medical device 100 can be easily
checked, remote controlled, updated, monitored, etc., via interface unit 170, e.g. by addressing
the mobile communication unit with a phone number.

[0066] Furthermore, the medical device 100 may be able to transmit data via SMS, e-mail or
via mobile internet connection. Moreover, this offers the possibility to locate the medical device
100 in an emergency case.

[0067] In the case that the blood glucose measurement unit 110 is a continuous sensor which
is e.g. implanted a dose delivery unit with an insulin pump forming an automatic delivery
system may be additionally provided.
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[0068] Using the above medical device comprising the NFC antenna 193, the energy supply
unit 190 and the charge control unit 196 it can be avoided to conduct a blood glucose
measurement with too little voltage and/or charge thereby reducing the risk to measure false
measurement values because the charge control unit 196 is adapted to determine the electric
charge contained in the energy storage unit 190 before the blood glucose measurement is
conducted by the measurement unit 110. In one embodiment, for example, the charge control
unit 196 checks the charge contained in the energy storage unit 190 just after activation of the
measurement unit 110 by full insertion of the strip into the slot 112. The measurement is only
conducted if the electric charge contained in the energy storage unit 190 determined by the
charge control unit 196 is greater than a pre-defined minimum charge value. Otherwise, a pre-
defined visible, audible and/or tactile signal is produced by the display unit 160, for example a
respective warning text at the display 162.

[0069] In another embodiment the charge control unit 196 activates the energy supply unit 195
for energy withdrawal using the NFC antenna 193 if the electric charge contained in the energy
storage unit 190 determined by the charge control unit 196 is equal to or below a pre-defined
minimum charge value.

[0070] In one embodiment the NFC antenna (also referred to as internal antenna) 193 may
have a dimension of 3 x 3 x 0.5 cm, and may provide a maximum of 3 mA at 3 V.

[0071] For energy supply an external NFC antenna of a mobile phone or smart phone or
another charging device may be used.

[0072] The NFC antenna 193 operates at 13.56 MHz on ISO/IEC 18000-3 air interface and at
rates ranging from 106 kbit/s to 424 kbit/s. The NFC antenna 193 receives energy from an
electromagnetical field produced by the external antenna 200 (see Fig. 3 and 5).

[0073] In an embodiment shown in Fig. 3 the charge control unit 196 comprises a gas gauge.
The gas gauge (also referred to as fuel gauge or Coulomb counter) may be used in the
electronic field for the load count in an energy supply unit such as a rechargeable battery,
similar to the tank meter in the car. It comprises a resistor 202 having very low resistance and
a voltage meter 204 determining the voltage drop over the resistor 202 in order to determine
the electric charge contained in the energy storage unit 190. The gas gauge may further
comprise an A/D converter. A processor 206 of the charge control unit is connected to the
clock unit 180. The A/D converter converts the measured voltage drop over the resistor 202
measured by the voltage meter 204 into an A/D converter count. The voltage drop or its A/D
convertor count is added together by the processor 206 over a pre-defined time period
provided by the clock unit 180 thereby determining a voltage value which reflects the level of
current and its direction flowing to the energy storage unit 190. High current causes an
accelerated increase of the counter value and indicates a high electric charge and low current
a low increase indicating a low electric charge contained in the energy storage unit 190.
Negative current causes a decrease in the counter value and indicates the discharge mode of
the energy storage unit 190. If the current is continuously observed, the charge value
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contained in the energy storage unit 190 can be determined.

[0074] In another embodiment shown in Fig. 4 the charge control unit 196A continuously
observes time-dependent change in the voltage drop V over the energy supply unit 190, which
is, for example, a capacitor. In this case each charging and decharging step causes a change
in the voltage drop over the capacitor. The charge control unit observes the development of
the voltage drop over time thereby determining the amount of charge flowing to or from the
capacitor based on the continuous observation of the voltage drop and the well-known relation
Q =C x U, wherein U is the voltage, C is the capacity of the capacitor and Q is the charge.

[0075] An embodiment of an NFC antenna 193 is shown in Fig. 5. This figure depicts the PCB
197 comprising an electrical circuit on its front face. On its back face a coil 198 is attached
forming the antenna. Further, the NFC antenna 193 comprises a ferrit core or disc 199 on the
front side of the PCB in order provide a more efficient charging. Ferrites are electrically bad or
non-conductive ferromagnetic ceramic materials from the iron oxide hematite (Fe203), rarely
of magnetite (Fe304) and other metal oxides. Depending on the composition ferrites are
magnetically hard or magnetically soft.

[0076] As shown in Fig. 6, the medical device 100 is capable to perform a number of operating
processes. According to an alternative after switching on, e.g. by pressing a key 151, 152, 153
or 154, for example the confirmation key 152 for a predetermined time, or detection of a test
strip within the slot 112, the medical device 100 performs initialization step 310 for initializing
the functional components of the medical device 100. After this, the different operation modes
which are implemented in the medical device 100, are displayed in the display step 320, for
example operation modes such as "Measure BG", "Logbook" and/or "Settings".

[0077] In step 330 the user selects one of the displayed operation modes via the user input
unit 150, for example by means of the keys 153, 154 for scrolling down or up, and confirms the
selection using the confirmation key 152.

[0078] In step 340 the selected operation mode is executed. As an example the mode
"Measure BG" is selected for executing a blood glucose measurement. Upon execution of this
mode the user/patient is requested to provide a test strip with a blood sample.

[0079] In the "Logbook™ mode the history of previous measurements and statistical results may
be calculated and displayed. The "Settings" mode allows the user to define and change some
parameters of the medical device 100.

[0080] After selecting the mode "Measure BG", in step 350 a drop of blood is applied to the
test portion of the test strip which is inserted in slot 112 of the medical device 100.

[0081] According to an alternative version of the operation process steps 310 to 340 may be
skipped in the case that a specific operation mode is preselected. In this case, after
initialization, the preselected operation mode, which is either preselected by the user or
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automatically selected in accordance with a specific event, for example the detection of a fully
inserted test strip in slot 112, the operating process proceeds with the following step 350 and
checks the status of the energy storage unit 190 using the charge control unit 196 as indicated
above. If the electric charge contained in the energy storage unit 190 determined by the
charge control unit 196 is greater than the pre-defined minimum charge value, the method
continues with step 360 and asks the user to apply a drop of blood to the test strip. It then
executes the preselected one or more operation modes, for example the mode "Measure BG".
Now in step 360 the measurement unit 110 determines e. g. by an electrochemical method the
blood glucose level and displays the respective new measurement value at the display 162
using the test strip inserted into the slot 112.

[0082] In the next step 370 the clock unit 180 generates the time stamp of the present
measurement comprising a date and time information. The time stamp is also displayed in
display 162 and both, the present blood glucose measurement value and the associated time
stamp is transferred by receiving unit 120 to the data storage 130.

[0083] In the next step 380 the processor 140 compares the time stamp of the present blood
glucose measurement value with each of time ranges for tagging preselection of the events
stored in the data storage 130 which events may be selected as the associated event tag. If
the time stamp of the present measurement value (new measurement value), in particular the
time information of the time stamp, lies within the current time range of e. g. the fasting event
automatically the fasting tag is provided for confirmation by the user and displayed with a
respective sign, for example a struck out, empty apple, at display 162. In order to show that a
confirmation is necessary the tag sign 168 displayed on display 162 is blinking/flashing. Now,
the user may confirm the fasting tag for example by pressing the confirmation key 152.

[0084] Alternatively, the user may change the tag using the up and down keys 153, 154 into
the pre-meal tag, the post-meal tag or the no-tag (nil). If the correct tag is chosen the user
confirms the tag by pressing the confirmation key 152. By confirmation of the tag with the
confirmation key 152 the flashing of the displayed tag sign is stopped and the tag sign is
displayed continuously without blinking. In this state, pressing the up/down keys 153, 154 will
not change the tag. Then, the processor 140 initiates storage of the associated, confirmed tag
with regard to the recent measurement value in the data storage 130 via blood glucose
measurement unit 110.

[0085] If in step 380 the processor 140 cannot find any range for tagging pre-selection which
refers to the time information of the time stamp of the present measurement value, the no-tag
is preselected.

[0086] After pressing the confirmation key 152, if the user presses the confirmation key again,
the tag will start flashing again and pressing the up/down key will again allow the user to

change the tag as explained above.

[0087] Further, in the "Logbook” mode the user is allowed to change the tag in the above
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explained manner but only within a predefined time range from the associated time stamp of
the blood glucose measurement value, for example within 10 days.

[0088] In the next optional step 390 a comment to the present measurement value may be
selected by the user using the up and down keys 153, 154. The comment may then be
confirmed with the confirmation key 152, wherein the chosen comment is then stored in the
data storage 130 associated to the present measurement value as well.

[0089] When the medical device 100 is in the "Measure BG" mode, the device may turn into
the sleep state automatically after, for example, 120 seconds without any new action. Once the
device has returned a new measurement value, the device turns to the sleep state
automatically after for example 60 seconds without any user interaction. The transformation
into the sleep state is depicted in Fig. 6 by the step 400.

[0090] If the electric charge contained in the energy storage unit 190 determined by the
charge control unit 196, 196A is equal to or below a pre-defined minimum charge value, for
example 30 mAs, the method continues with step 410. In this step the display unit 160
produces a pre-defined visible, audible and/or tactile signal for the user in order to tell the user
that the charge of the energy storage unit is too low and a measurement cannot be conducted
at this time. For example, a respective warning message is displayed at the display 162. The
method then further proceeds with step 400.

[0091] In the sleep state the charge control unit 196 may activate the energy supply unit 195
for energy withdrawal using the NFC antenna 193 if the electric charge contained in the energy
storage unit determined by the charge control unit is equal to or below a pre-defined minimum
charge value.

[0092] As explained above the medical device 100 provides at least one memory review mode
which is called "Logbook” mode. The "Logbook” mode may be entered when the user activates
the medical device 100 by pressing e.g. the confirmation button 152. In the "Logbook” the
measurement values are, for example, displayed in the order in which the entries are entered
into the device, or alternatively according to the time and date assigned to the measurement
values. In particular the most recent blood glucose measurement value is shown upon entry
into the "Logbook" mode. Pressing the up and down keys 153, 154 the user may scroll through
the records, for example by pressing the down key 153 the user may scroll backwards in time
and by pressing the up key 154 the user scrolls forward in time.

Reference numbers

[0093]

100
medical device



110

112

130

150

blood glucose measurement unit

slot

data storage

user input unit

151, 153

154

152

160

162

170

180

190

193

195

key

key

confirmation key

display unit

display

interface

clock unit

energy storage unit

NFC antenna (internal)

energy supply unit

196,196A

197

198

199

200

202

204

206

charge control unit

PCB with electronic circuit

coil

ferrit core

external NFC antenna

resistor

voltage meter

processor

DK/EP 3727150 T3



DK/EP 3727150 T3

310, 320

steps of the operation method of the medical device
330, 340

steps of the operation method of the medical device
350, 360

steps of the operation method of the medical device
370, 380

steps of the operation method of the medical device
390, 400

steps of the operation method of the medical device
410

step of the operation method of the medical device

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USZQ17055800A1 [0007}
o USD1870821R1 [GG08]

o USZO18038332A1 [6GHET
o US2O17034752741 [6G14]
o USZO170331303A1 [8013
o USZ0Q50038322A1 [8813]
o WOZ2013063834A1 [0014]

Non-patent literature cited in the description



DK/EP 3727150 T3

o Suitability of NFC for Medical Device Communication and Power DeliveryERIC
FREUDENTHAL et al.Engineering in Medicine and Biology
WorkshoplEEE20070000 {88111



10

15

20

25

30

35

DK/EP 3727150 T3

Patentkrav

1. Medicinsk anordning (100), som omfatter

e en maleenhed (110), der er indrettet til at male en verdi af
en fysiologisk parameter, hvor den fysiologiske parameter er et
blodsukkerniveau,

* en energilagringsenhed (190), der er forbundet med maleenheden
(110), der tilvejebringer energiforsyning til maleenheden (110),
e en NFC-antenne (193),

* en energiforsyningsenhed (195), der er forbundet til NFC-
antennen (193) og til energilagringsenheden (190), hvor
energiforsyningsenheden (195) kontrollerer NFC-antennen (193),
saledes at der i narver af et elektromagnetisk felt med et
pradefineret frekvensinterval trakkes energi fra det
elektromagnetiske felt, der omgiver NFC-antennen (193), som
lagres 1 energilagringsenheden (190),

e en ladekontrolenhed (190, 1%e6Rn), der er forbundet til
energilagringsenheden (190) og indrettet til at bestemme den
elektriske ladning, der er indeholdt i energilagringsenheden
(120), hvor ladekontrolenheden (196, 196A) er indrettet til at
bestemme den elektriske opladning, der er indeholdt 1
energilagringsenheden (190), for der udferes en maling af den
fyvsiologiske parameter af maleenheden (110), og

. en kommunikationsenhed (160), der er forbundet med
ladekontrolenheden (195), hvor kommunikationsenheden (160) er
indrettet til at udsende et pradefineret synligt, herligt
og/eller fgleligt signal, hvis den elektriske opladning, der er
indeholdt 1 energilagringsenheden (190), der Dbestemmes af
ladekontrolenheden (196, 196A), er 1lig med eller under en
pradefineret minimal opladningsverdi,

kendetegnet wved, at NFC-antennen (193) omfatter en ferritkerne
(199) eller -skive, og

at maleenheden (110) er indrettet, saledes at en bestemmelse af
en verdi af den fysiologiske parameter af maleenheden (110)
blokeres, hvis den elektriske opladning, der er indeholdt i
energilagringsenheden, der bestemmes af ladekontrolenheden, er

lig med eller under den pradefinerede minimale opladningsverdi.
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2. Medicinsk anordning ifeglge krav 1, hvor ladekontrolenheden
omfatter en Coulomb-taller (196).

3. Medicinsk anordning ifglge et hvilket som helst af
ovennavnte krav, hvor NFC-antennen (193) er udformet ved hijzlp
af en struktur, der er trvkt pa et PCB (197).

4, Medicinsk anordning ifglge et hvilket som helst af
ovennavnte krav, hvor ladekontrolenheden (190, 196A4) er
forbundet til energiforsyningsenheden (195), hvor
ladekontrolenheden (190, 196A) aktiverer

energiforsyningsenheden til energiudtag ved anvendelse af NFC-
antennen, hvis den elektriske opladning, der er indeholdt i
energilagringsenheden (190) og bestemt af ladekontrolenheden
(196, 196A), er lig med eller under den pradefinerede minimale

opladningsvardi.

5. Medicinsk anordning ifeglge krav 4, hvor ladekontrolenheden
(196, 196A) i en dvaletilstand aktiverer energiforsyningsenheden
til energiudtag ved anvendelse af NFC-antennen, hvis den
elektriske opladning, der er indeholdt 1 energilagringsenheden
(190) og bestemt af ladekontrolenheden (196, 196A), er 1lig med

eller under den pradefinerede minimale opladningsveardi.

6. Medicinsk anordning ifglge et hvilket som helst af
ovennavnte krav, hvor anordningen er indrettet til at
administrere et medikament baseret pa den malte vaerdi eller de

malte vardier af den fysiologiske parameter.

7. Medicinsk anordning ifglge et hvilket som helst af
ovennavnte krav, hvor den medicinske anordning omfatter en
integreret temperaturmaler, der kontrollerer temperaturen
kontinuerligt, hvor en temperatur under og lig med en minimal
temperaturvaerdi eller en temperatur over og lig med en maksimal
temperaturverdi forhindrer brugeren i at udfere en maling af den

fysiologiske parameter for at undgad fejlagtige malevardier.

8. Medicinsk anordning ifglge et hvilket som helst af
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ovennavnte krav, hvor den pradefinerede minimale opladningsverdi
er 30 mA.

9. Fremgangsmade til drift af en medicinsk anordning ifglge
et hvilket som helst af ovennavnte krav, som omfatter feglgende
trin:

* bestemmelse af den elektriske opladning, der er indeholdt 1
energilagringsenheden (190), for der udferes en maling af den
fysiologiske parameter af maleenheden (110),

* og kun hvis den elektriske opladning, der er indeholdt i
energilagringsenheden (190) og bestemt af ladekontrolenheden
(190, 196A), er storre end en pradefineret minimal
opladningsverdi, maling af den fysiologiske parameter ved
anvendelse af maleenheden, og

* udsendelse af et pradefineret synligt, herligt og/eller
fogleligt signal af kommunikationsenheden (160), hvis den
elektriske opladning, der er indeholdt 1 energilagringsenheden
(190) og bestemt af ladekontrolenheden (196, 196A), er 1lig med

eller under den pradefinerede minimale opladningsveardi.

10. Fremgangsmade ifglge krav 9, som omfatter trinet aktivering
af energiforsyningsenheden (195) til energiudtag ved anvendelse
af NFC-antennen (193), hvis den elektriske opladning, der er
indeholdt i energilagringsenheden (190) 0g bestemt at
ladekontrolenheden (196, 196A), er 1lig med eller under den

pradefinerede minimale opladningsvardi.
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