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(57) Abstract: A sensor assembly (226) for de-
tecting at least one analyte in a body fluid, a
sensor patch (134) for use in a sensor assembly
(226), an electronics unit (188) for use in a sensor
assembly (226) and a method for producing a
sensor assembly (226) are disclosed. The sensor
assembly (226) comprises: -at least one sensor
patch (134), having oat least one body mount
(136) configured for attachment to a body of a
user; and oat least one sensor (110) for detecting
the at least one analyte in the body fluid, the
sensor (110) having at least two electrodes (114)
configured for detecting the analyte, the sensor
(110) further having at least two sensor contacts
(116) for electrically contacting the electrodes
(114); wherein the sensor patch (134) comprises a
patch housing (138) with a patch bayonet contour
(140); -at least one electronics unit (188) attach-
able to the body mount (136), having at least one
electronics component (200) for one or more of
controlling the detection of the analyte or trans-
mitting measurement data to another component,
wherein the electronics unit (188) further com-
prises an electronics unit housing (202) having an
electronics unit bayonet con- tour (204); wherein
the patch bayonet contour (140) and the electron-

ics unit bayonet contour (204) in conjunction form a bayonet connector (228) configured for establishing a releasable mechanical

connection between the electronics unit (188) and the sensor patch (134).
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Sensor assembly and method for detecting at least one analyte in a body fluid

Field of the invention

The invention relates to a sensor assembly for detecting at least one analyte in a body fluid as well
as to a sensor patch assembly and an electronics unit for use in the sensor assembly. The invention
further relates to a method for producing a sensor assembly for detecting at least one analyte in a
body fluid. The devices and methods according to the present invention may mainly be used for
long-term monitoring of an analyte concentration in a body fluid, such as for long-term monitoring
of a blood glucose level or of the concentration of one or more other types of analytes in a body
fluid. The invention may both be applied in the field of home care and in the field of professional

care, such as in hospitals. Other applications are feasible.

Related art

Monitoring certain body functions, more particularly monitoring one or more concentrations of
certain analytes, plays an important role in the prevention and treatment of various diseases. With-
out restricting further possible applications, the invention will be described in the following text
with reference to blood-glucose monitoring. However, additionally or alternatively, the invention

can also be applied to other types of analytes.

Blood glucose monitoring, besides by using optical measurements, specifically may be performed
by using electrochemical biosensors. Examples of electrochemical biosensors for measuring glu-
cose, specifically in blood or other body fluids, are known from US 5,413,690 A, US 5,762,770 A,
US 5,798,031 A, US 6,129,823 A or US 2005/0013731 Al.

In addition to so-called spot measurements, in which a sample of a bodily fluid is taken from a user
in a targeted fashion and examined with respect to the analyte concentration, continuous measure-
ments are increasingly becoming established. Thus, in the recent past, continuous measuring of

glucose in the interstitial tissue (also referred to as continuous monitoring, CM) for example has
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been established as another important method for managing, monitoring and controlling a diabetes

state.

In the process, the active sensor region is applied directly to the measurement site, which is gener-
ally arranged in the interstitial tissue, and, for example, converts glucose into electrical charge by
using an enzyme (e.g. glucose oxidase, GOD), which charge is related to the glucose concentration
and can be used as a measurement variable. Examples of such transcutancous measurement sys-
tems are described in US 6,360,888 B1 or in US 2008/0242962 Al.

Hence, current continuous monitoring systems typically are transcutancous systems or subcutane-
ous systems, wherein both expressions, in the following, will be used equivalently. This means that
the actual sensor or at least a measuring portion of the sensor is arranged under the skin of the user.
However, an evaluation and control part of the system (also referred to as a patch) is generally situ-
ated outside of the body of the user, outside of the human or animal body. In the process, the sensor
is generally applied using an insertion instrument, which is likewise described in US 6,360,888 B1

in an exemplary fashion. Other types of insertion instruments are also known.

The sensor typically comprises a substrate, such as a flat substrate, onto which an electrically con-
ductive pattern of electrodes, conductive traces and contact pads may be applied. In use, the con-
ductive traces typically are isolated by using one or more electrically insulating materials. The elec-
trically insulating material typically further also acts as a protection against humidity and other

detrimental substances and, as an example, may comprise one or more cover layers such as resists.

As outlined above, in transcutancous systems, a control part is typically required, often also re-
ferred to as an electronics unit or a transmitter, which may be located outside the body tissue and
which has to be in communication with the sensor. Typically, this communication is established by
providing at least one electrical contact between the sensor and the control part, which may be a

permanent electrical contact or a releasable electrical contact.

EP 2 721 996 Al discloses a medical device kit comprising a medical instrument with a first con-
nector, the first connector comprising at least one first electrical connection and a sealing cavity at
least partially surrounding the at least one first electrical connection. The sealing cavity comprises
a sealing surface and a wedging surface. The medical device kit further comprises a sealing cap,
comprising a sealing tube with an inner cavity. The sealing tube has a flexible tip region. The
wedging surface is operable for forcing the flexible tip against the sealing surface to form a flexible

tip seal that seals the at least one first electrical connection within the sealing tube.
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WO 2011/044386 Al discloses an inserter subassembly that is engaged by turning a rotatable trig-
ger to implant an analyte sensor. Therein, a sensor system is described that has a mount including a
seal fixture configured to protect a sensor disposed on the mount body. The seal fixture includes
first and second legs to attach to the mount. The seal fixture further includes a circular body to
cover the sensor while positioned on the mount. The circular body is attached to first and second
legs. The seal fixture pivots upwardly and downwardly. In this manner, when sensor is disposed on
the upper surface of mount, the circular body of seal fixture covers the sensor, and in particular, the
sensor electric terminals or contacts. The pivoting action enables the seal fixture to provide the
inserter with access to mount for insertion of sensor. Additionally, the seal fixture allows the sensor

to be pressed flat to the mount, i.e. disposed in a horizontal orientation with respect to mount.

EP 2532302 A1 discloses systems and methods for measuring an analyte in a host, and systems and
methods for transcutancous measurement of glucose in a host. The system includes applicator, a
mounting unit, and an electronics unit. A force-locking mechanism is disclosed, configured to en-
sure a proper mate between the electronics unit and the mounting unit. A seal is formed between
the mounting unit and the electronics unit, wherein an appropriate force is required to ensure a seal
has sufficiently formed therebetween. In some circumstances, it can be advantageous to ensure the
electronics unit has been properly mated, e.g. by snap-fit or sealingly mated, to the mounting unit.
Accordingly, upon release of the applicator from the mounting unit after sensor insertion, and after
insertion of the electronics unit into the mounting unit, the force-locking mechanism allows the
user to ensure a proper mate and/or seal therebetween. In practice, a user pivots, €.g., lifts or twists,
the force-locking mechanism such that it provides force on the electronics unit by pulling upon the

circular tab. The force-locking mechanism is preferably released thereafter.

Thus, various types of sealed connection systems between the disposable sensor patch and the elec-
tronics unit of continuous monitoring systems are known in the art. These connection systems,
however, in many cases imply some significant technical challenges or even shortcomings. Thus,
generally, in most cases, cleaning is an issue. As an example, pin contacts with a radial seal or
latches with an axial seal are generally difficult to clean due to a dead space inside the contacts.
Further, user-friendly handling and, still, a high reliability of the electrical and mechanical connec-
tions provide technical challenges which have to be resolved by keeping the overall volume as low
as possible, in order to increase the wearing comfort. As an example, latched axial seals, in many

cases, require applying high closing forces.

Problem to be solved

It is therefore an objective of the present invention to provide a sensor assembly and a method for

detecting at least one analyte in a body fluid as well as a sensor patch assembly and an electronics
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unit for use in the sensor assembly which at least partially address the above-mentioned challenges
and shortcomings of devices and methods of this kind. Specifically, a connection between a sensor
patch and an electronics unit shall be provided which is mechanically and electrically reliable,

which requires low handling forces and which and enables a simple cleaning process.

Summary of the invention

This problem is solved by the devices and the method with the features of the independent claims.
Preferred embodiments, which might be realized in an isolated fashion or in any arbitrary combina-
tion are listed in the dependent claims.

As used in the following, the terms “have”, “comprise” or “include” or any arbitrary grammatical
variations thereof are used in a non-exclusive way. Thus, these terms may both refer to a situation
in which, besides the feature introduced by these terms, no further features are present in the entity
described in this context and to a situation in which one or more further features are present. As an
example, the expressions “A has B”, “A comprises B” and “A includes B” may both refer to a situ-
ation in which, besides B, no other element is present in A (i.¢. a situation in which A solely and
exclusively consists of B) and to a situation in which, besides B, one or more further elements are

present in entity A, such as element C, elements C and D or even further elements.

Further, it shall be noted that the terms “at least one”, “one or more” or similar expressions indicat-
ing that a feature or element may be present once or more than once typically will be used only
once when introducing the respective feature or element. In the following, in most cases, when
referring to the respective feature or element, the expressions “at least one” or “one or more” will
not be repeated, non-withstanding the fact that the respective feature or element may be present
once or more than once.

"non "non

Further, as used in the following, the terms "preferably”, "more preferably”, "particularly”, "more

2

"non "non

particularly”, "specifically”, "more specifically" or similar terms are used in conjunction with op-
tional features, without restricting alternative possibilities. Thus, features introduced by these terms
are optional features and are not intended to restrict the scope of the claims in any way. The inven-
tion may, as the skilled person will recognize, be performed by using alternative features. Similar-
ly, features introduced by "in an embodiment of the invention" or similar expressions are intended
to be optional features, without any restriction regarding alternative embodiments of the invention,
without any restrictions regarding the scope of the invention and without any restriction regarding
the possibility of combining the features introduced in such way with other optional or non-

optional features of the invention.
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In a first aspect of the present invention, a sensor assembly for detecting at least one analyte in a
body fluid is disclosed. The sensor assembly comprises at least one sensor patch, having
o at least one body mount configured for attachment to a body of a user; and
o at least one sensor for detecting the at least one analyte in the body fluid, the sensor
having at least two electrodes configured for detecting the analyte, the sensor fur-
ther having at least two sensor contacts for electrically contacting the electrodes,
The sensor patch comprises a patch housing with a patch bayonet contour, preferably a patch bayo-

net screw.

The sensor assembly further comprises at least one electronics unit attachable to the body mount,
having at least one electronics component for one or more of controlling the detection of the ana-
lyte or transmitting measurement data to another component. The electronics unit further comprises
an electronics unit housing having an electronics unit bayonet contour, preferably an electronics

unit bayonet screw.

The patch bayonet contour and the electronics unit bayonet contour in conjunction form a bayonet
connector configured for establishing a releasable mechanical connection between the electronics
unit and the sensor patch. As will be outlined in further detail below, the sensor patch and the elec-
tronics unit may further be designed such that, when the releasable mechanical connection between
the electronics unit and the sensor patch is established, an electrical connection between the elec-

tronics unit and the sensor patch, specifically the sensor, is established.

As used herein, an “assembly” generally refers to a group of at least two elements which may inter-
act in order to fulfill at least one common function. The at least two components may be handled
independently or may be coupled, connectable or integratable in order to form a common compo-
nent. Thus, a “sensor assembly” generally refers to a group of at least two elements or components
which are capable of interacting in order to perform at least one sensor function, in the present case
in order to perform at least one detection of the at least one analyte in the body fluid and/or in order
to contribute to the at least one detection of the at Ieast one analyte in the body fluid. The sensor

assembly generally may also be referred to as a sensor system, a sensor kit or a sensor device.

The sensor assembly generally may be used for detecting at least one analyte in a body fluid of a
user. Specifically, the sensor assembly may be used for long-term monitoring or continuous moni-
toring of an analyte concentration in the body fluid of the user, such as in a body fluid contained in
a body tissue of the user. As generally used within the present invention, the terms "patient” and
"user" may refer to a human being or an animal, independent from the fact that the human being or
animal, respectively, may be in a healthy condition or may suffer from one or more diseases. As an

example, the patient or the user may be a human being or an animal suffering from diabetes. How-
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ever, additionally or alternatively, the invention may be applied to other types of users or patients

or diseases.

As further used herein, the term “body fluid” generally may refer to a fluid which typically is pre-
sent in a body or body tissue of the user or the patient and/or which may be produced by the body
of the user or the patient. As an example for body tissue, interstitial tissue may be named. Thus, as
an example, the body fluid may be selected from the group consisting of blood and interstitial fluid.
However, additionally or alternatively, one or more other types of body fluids may be used, such as
saliva, tear fluid, urine or other body fluids. During detection of the at least one analyte, the body
fluid may be present within the body or body tissue. Thus, specifically, as will be outlined in fur-

ther detail below, the sensor may be configured for detecting at least one analyte in a body tissue.

As further used herein, the term "analyte" may refer to an arbitrary element, component or com-
pound which may be present in the body fluid and the presence and/or the concentration of which
may be of interest for the user, the patient or medical staff such as a medical doctor. Particularly,
the analyte may be or may comprise an arbitrary chemical substance or chemical compound which
may take part in the metabolism of the user or the patient, such as at least one metabolite. As an
example, the at least one analyte may be selected from the group consisting of glucose, cholesterol,
triglycerides, lactate. Additionally or alternatively, however, other types of analytes may be used
and/or any combination of analytes may be determined. The detection of the at least one analyte

specifically may be an analyte-specific detection.

As further used herein, the term “detect” generally refers to the process of determining the presence
and/or the quantity and/or the concentration of the at least one analyte. Thus, the detection may be
or may comprise a qualitative detection, simply determining the presence of the at least one analyte
or the absence of the at least one analyte, and/or may be or may comprise a quantitative detection,
which determines the quantity and/or the concentration of the at least one analyte. As a result of the
detection, at least one signal may be produced which characterizes an outcome of the detection,
such as at least one measurement signal. The at least one signal specifically may be or may com-
prise at least one electronic signal such as at least one voltage and/or at least one current. The at
least one signal may be or may comprise at least one analogue signal and/or may be or may com-

prise at least one digital signal.

As further used herein, the term "determining a concentration” generally may refer to a process of
generating at least one representative result or a plurality of representative results indicating the
concentration of the analyte in the body fluid. As further used herein, the term "sensor" may gener-

ally refer to an arbitrary element which is adapted to perform the above-mentioned process of the
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detection and/or which is adapted to be used in the above-mentioned process of the detection. Thus,
the sensor specifically may be adapted to determine the concentration of the analyte and/or a pres-

ence of the analyte.

The sensor may particularly be a transcutaneous sensor. As used herein, the term “transcutaneous
sensor” generally refers to a sensor which is adapted to be fully or at least partly arranged within a
body tissue of the patient or the user. For this purpose, the sensor generally may be dimensioned
such that a transcutaneous insertion is feasible, such as by providing a width in a direction perpen-
dicular to an insertion direction of no more than 5 mm, preferably of no more than 2 mm, more
preferably of no more than 1.5 mm. The sensor may have a length of less than 50 mm, such as a
length of 30 mm or less, ¢.g. a length of 5 mm to 30 mm. The term “length” as further used herein
may be viewed in a direction parallel to the insertion direction. It shall be noted, however, that oth-
er dimensions are feasible. In order to further render the sensor to be usable as a transcutaneous
sensor, the sensor may fully or partially provide a biocompatible surface, i.e. a surface which, at
least during durations of use, do not have any detrimental effects on the user, the patient or the
body tissue. As an example, the transcutancous sensor may fully or partially be covered with at
least one biocompatible membrane, such as at least one polymer membrane or gel membrane which
is permeable for the at least one analyte and/or the at least one body fluid and which, on the other
hand, retains sensor substances such as one or more test chemicals within the sensor and prevents a

migration of these substances into the body tissue.

The sensor preferably may be an electrochemical sensor. As used herein, an “electrochemical sen-
sor” generally is a sensor which is configured to conduct an electrochemical measurement in order
to detect the at least one analyte contained in the body fluid. The term “electrochemical measure-
ment” refers to a detection of an electrochemically detectable property of the analyte, such as an
electrochemical detection reaction. Thus, for example, the electrochemical detection reaction may
be detected by comparing one or more electrode potentials, as further discussed below. The elec-
trochemical sensor specifically may be adapted to and/or may be usable to generate at least one
electrical sensor signal which directly or indirectly indicates the presence and/or the extent of the
electrochemical detection reaction, such as at least one current and/or at least one voltage. For this
purpose, as will be outlined in further detail below, the at least one electrochemical sensor provides
two or more electrodes, which also are referred to as a sensor electrodes. The detection may be
analyte-specific. The measurement may be a qualitative and/or a quantitative measurement. Still,

other embodiments are feasible.

As further used herein, the term "electrode" may generally refer to an arbitrary element which is
configured to or which is usable to electrically or electrochemically detect the analyte. Specifically,

each clectrode may comprise at least one conductive pad or conductive element, such as at least
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one metal pad and/or at least one metal element and/or at least one pad or element made of at least
one conductive inorganic or organic material such as carbon and/or a conductive polymer. The at
least one conductive pad or conductive element may be uncovered and/or may be covered with at
least one additional material, such as at least one sensor chemical, as will be outlined in further
detail below. The at least two electrodes of the sensor may be embodied such that an electrochemi-
cal reaction may take place at one or more of the electrodes, such as one or more working elec-
trodes. Thus, the electrodes may be embodied such that an oxidation reaction and/or reduction reac-
tion may take place at one or more of the electrodes. The electrochemical detection reaction may be
detected by comparing one or more electrode potentials, such as an electrostatic potential of a
working electrode with an electrostatic potential of one or more further electrodes such as a counter
electrode or a reference electrode. Generally, the two or more electrodes may be used for one or
more of an amperometric, an amperostatic, a potentiometric or a potentiostatic measurement. These
types of measurements generally are known to the skilled person in the art of analyte detection,
such as from WO 2007/071562 A1 and/or the prior art documents disclosed therein. For potential
setups of the electrodes, electrode materials or measurement setups, reference may be made to this
document. It shall be noted, however, that other setups, electrode materials or measurement setups

may be used within the present invention.

The at least two electrodes may comprise at least one working electrode. As used herein, the term
“working electrode” refers to an electrode being adapted for or being usable for performing at least
one electrochemical detection reaction for detecting the at least one analyte in the body fluid. The
working electrode may have at least one test chemical being sensitive to the analyte to be detected.
The working electrode may further comprise at least one conductive working electrode pad. The
conductive working electrode pad may be in contact with the at least one test chemical. Thus, the at
least one test chemical may be coated onto the at least one conductive working electrode pad. The
at least one test chemical may form at least one test chemical surface which may be in contact with
the at least one body fluid. As an example, the at least one test chemical surface may be an open
test chemical surface or may be covered by the above-mentioned at least one membrane which is
permeable to the at least one analyte to be detected and/or to the body fluid or a part thereof, such
that the analyte may interact with the test chemical. For potential test chemicals and/or materials
for the conductive working electrode pad, again, reference may be made to WO 2007/071562 Al

and/or the prior art documents disclosed therein. Other embodiments, however, are feasible.

The one or more “working electrode pads” specifically may be formed by at least one dot, line or
grid which each can form a coherent area of an electrode material. If more than one dot, line or grid
of the electrode material is superimposed, the sensor may provide more than one electrode pad. All

electrode pads together may build the working electrode. The sensor may comprise the working
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electrode with a number of electrode pads in a range from 1 to 50, preferably from 2 to 30, prefera-

bly from 5 to 20 electrode pads.

The term “test chemical” specifically may refer to an arbitrary material or a composition of materi-
als adapted to change at least one detectable property in the presence of at least one analyte. This
property may be an electrochemically detectable property. Specifically, the at least one test chemi-
cal may be a highly selective test chemical, which only changes the property if the analyte is pre-
sent in the body fluid whereas no change occurs if the analyte is not present. The degree or change
of the at least one property is dependent on the concentration of the analyte in the body fluid, in
order to allow a quantitative detection of the analyte. As an example, the test chemical may com-

prise at least one enzyme, such as glucose oxidase and/ or glucose dehydrogenase.

The at least two electrodes may further comprise at least one counter electrode. As used herein, the
term “counter electrode” refers to an electrode adapted for performing at least one electrochemical
counter reaction and adapted for balancing a current flow required by the detection reaction at the
working electrode. Additionally or alternatively the at least two electrodes may further comprise at
least one reference electrode. The reference electrode may have a stable and well-known electrode
potential. The electrode potential may preferably be highly stable. The counter electrode and the
reference electrode may be one of a common electrode or two separate electrodes. Again, for po-
tential materials usable for the counter electrode and/or the reference electrode, reference may be
made to WO 2007/071562 A1l and/or the prior art documents disclosed therein. Other embodi-

ments, however, are feasible.

The electrodes, particularly the working electrode, the counter electrode and/or the reference elec-
trode, may have an identical dimension. The term “dimension” refers to one or more of a width, a
length, a surface area, a shape of the first and the second electrodes. A shape of the electrodes may
be determined by a manufacturing process, such as a cutting and/or a printing process. The shape
may be rectangular or round. Still, other embodiments are feasible, such as embodiments in which
the dimensions of the working electrode and the counter/reference electrodes differ and/or embod-
iments in which a non-circular shape or a non-rectangular shape is used. The electrodes may be
made of a non-corrosive and non-passivating material. With regard to possible electrode materials,

reference may be made to the prior art documents cited above.

The sensor may further comprise at least one substrate. The at least two electrodes and/or the at
least two sensor contacts generally may be attached to the substrate. The sensor may further com-
prise at least two electrical traces which interconnect the electrodes and the sensor contacts and
which may also be attached to the substrate. As used herein, the term "substrate” may generally

refer to an arbitrary element which is suitable to carry one or more other elements disposed thereon
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or therein. As an example, the substrate may be a flat substrate, such as a substrate having a lateral
extension exceeding its thickness by at least a factor of 2, at least a factor of 5, at least a factor of
10, or even at least a factor of 20 or more. The substrate specifically may have an elongated shape,
such as a strip-shape and/or a bar-shape. The substrate, as an example, may comprise a shaft, spe-
cifically a shaft having an elongate shape. For example the shaft may have a shape selected from
the group consisting of a strip, a needle, a tape. The substrate may comprise at least one contact
portion. The substrate, as outlined above, may be an elongate substrate, with the electrodes being
placed at one end of the elongate substrate and the sensor contacts, also referred to as “contact
pads”, being placed on an opposing end of the substrate. The contact pads may be located in the

contact portion.

The substrate may be a flexible substrate, i.c. a substrate which may be bent or deformed by forces
which usually occur during wearing and insertion into the body tissue, such as forces of 10 N or
less. Specifically the substrate may be made of or may contain at least one deformable material,
such as at least one plastic or malleable material and/or at least one elastic material. As an example,
the substrate may be or may comprise at least one foil, such as at least one foil made of one or more
of a paper material, a cardboard material, a plastic material, a metal material, a ceramic material or
a glass material. As an example, the substrate may comprise at least one polyimide foil. The sub-
strate specifically may comprise at least one electrically insulating material, such as at least one

electrically insulating plastic foil.

As used herein, the term “sensor contact”, also referred to as a “contact pad”, generally refers to an
element having an open or electrically contactable surface which is electrically conductive. As an
example, the sensor contacts may be or may comprise at least one layer of at least one electrically
conductive material which directly or indirectly may be deposited onto the substrate and which
provides an electrically contactable surface. In a dimension or direction parallel to a surface of the
substrate, the sensor contacts may provide a contact surface area, such as an area having a rectan-

gular shape, a polygonal shape or a round shape. Other shapes are possible.

The sensor contacts may be located in the above-mentioned contact portion of the sensor. The sen-
sor contacts may be fully or at least partially made of at least one metallic material. Thus, as an
example, sensor contacts may comprise at least one gold layer. In addition or alternatively, other
types of metal layers may be applied, such as at least one of: Cu, Ni, Ag, Au, Pd, Pt. Again, addi-
tionally or alternatively, the sensor contacts may fully or partially be made of at least one non-
metallic electrically conductive material, such as at least one of: a conductive carbon material, such
as graphite, graphene, carbon nanotubes, glassy carbon; an electrically conductive organic material,

such as an electrically conductive polymer.
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As further used herein, the term "electrical trace” may generally refer to an arbitrary electrically
conducting element which is suited or configured to electrically connect at least two electrical ele-
ments, such as, in this case, at least one sensor contact with at least one associated electrode. Thus,
for each electrode, at least one sensor contact may be associated and the electrode and the associat-
ed sensor contacts may be connected via the at least one electrical trace, thereby allowing for elec-
trically contacting, independently, each electrode via the at least one associated sensor contact. The
electrical traces specifically may have a shape at least in two dimensions. The electrical trace pref-
erably may have an elongated shape, such as a length along the substrate exceeding a width in a
plane of the substrate by at least a factor of 5, such as at least a factor of 10, or even at least a factor
of 100. For example, the electrical trace may comprise at least one wire or path. Furthermore, the
electrical trace may comprise at least one electrically conductive material. Preferably, the electri-
cally conductive material may comprise copper. Additionally or alternatively, one or more of the
materials listed above for the contact pads may be used. Further, the electrically conductive materi-
al may be or may comprise at least one material selected from the group consisting of: an electri-
cally conductive organic material, preferably at least one electrically conductive polymer, an elec-
trically conductive carbon material, preferably one or more of graphite, graphene, glassy carbon
and carbon nanotubes; a metal preferably from the group consisting of Cu, Ni, Ag, Au, Pd and Pt.
However, additionally or alternatively, one or more other electrically conductive materials may be

used.

The sensor may further comprise at least one electrically insulating material. As further used here-
in, the term "electrically insulating material” may generally refer to a material having an electric
conductivity below 0.001 S/cm, preferably below 0.0001 S/cm, most preferably below 10 S/cm,
even more preferably below 10 S/cm, below 10° S/cm, below 107 S/cm or even below 107
S/cm. For example the electrically insulating material may comprise an insulating resist. However,
other materials are feasible. The electrically insulating material may at least partially cover the
electrical traces, the insulating material leaving open the electrodes and the contact pads. The elec-
trically insulating material may comprise at least one insulating cover layer covering the electrical
traces. The electrically insulating material may form openings, wherein the electrodes are located

within the openings.

As further used herein, the term “body mount” generally refers to a device which is attachable to
the skin of the user or patient. Thus, the body mount may comprise at least one attachment compo-
nent which is capable of connecting the body mount to the skin, such as at least one adhesive sur-
face and/or at least one adhesive strip or plaster. The body mount may further comprise at least one
body mount housing, also referred to as a base, which may be used as a sensor support, for attach-
ment of the sensor, such as the contact portion of the sensor. Thus, generally, the body mount may

also be referred to as a sensor support.
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As further used herein, the term “sensor patch™ generally refers to the combination of the body
mount and the sensor. Thus, these two components, in a connected state or in a disconnected state,

as an assembly, may be referred to as the sensor patch.

As further used herein, the term “electronics unit” generally refers to an arbitrary device having at
least one electronic component. The electronics unit specifically may be designed or used as a re-
usable element, whereas the sensor patch often is designed as a disposable element. Specifically,
the electronics unit may comprise at least one electronic component for one or more of performing
a measurement with the sensor, performing a voltage measurement, performing a current measure-
ment, recording sensor signals, storing measurement signals or measurement data, transmitting
sensor signals or measurement data to another device. Other embodiments of the electronic compo-
nents are feasible. The electronics unit specifically may comprise at least one circuit board having
disposed thereon at least one electronics component, such as at least one active and/or at least one
passive component. The electronics unit may further comprise at least one housing which fully or
partially surrounds the electronics component. The electronics unit may further comprise at least
one of an integrated circuit, a microcontroller, a computer or an application-specific integrated
circuit (ASIC). The electronics unit may specifically be embodied as a transmitter or may comprise
a transmitter, for transmitting data. Preferably, the electronics unit may be reversibly connectable to
the body mount. Further, the combination of the electronics unit and the body mount may be re-

ferred to as a “control part” of the sensor assembly, in a connected or in a disconnected state.

As outlined above, the sensor patch comprises at least one patch housing, and the electronics unit
comprises at least one electronics unit housing. As generally used herein, the term “housing” may
generally refer to an arbitrary element which is adapted to fully or partially surround and/or receive
one or more elements in order to provide one or more of a mechanical protection, a mechanical
stability, an environmental protection against moisture and/or ambient atmosphere, a shielding
against electromagnetic influences or the like. Thus, the housing may simply provide a basis for
attachment and/or holding one or more further components or elements. Additionally or alterna-
tively, the housing may provide one or more interior spaces for receiving one or more further com-
ponents or elements. Consequently, the term “patch housing” may generally refer to a housing of
the sensor patch. Thus, the patch housing may provide a basis for attachment and/or integration of
one or more further components, such as the sensor or a part thereof. Similarly, the term “electron-
ics unit housing” may generally refer to a housing of the electronics unit. Thus, the electronics unit
housing may fully or partially surround one or more electronics components of the electronics unit
and/or may hold one or more electronics components of the electronics unit. As an example, the
electronics unit housing may fully or partially surround the at least one interior space located inside
the electronics unit housing configured for receiving one or more of the electronics components of

the electronic unit. The electronics unit housing, as an example, may contain one or more electron-
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ics unit housing base plates and one or more electronics unit housing covers which interact with the
electronics unit housing base plate in order to form the interior space configured for receiving the
one or more electronics components of the electronic unit. Other embodiments, however, are feasi-
ble.

Specifically, the housing may be configured to shield one or more elements of the sensor assembly
from external influences like moisture and/or mechanical stress. The housing may be a watertight
housing having an essentially round shape. Further, the housing may have an essentially flat sur-
face. Specifically, the electronics unit may comprise an essentially flat base and the housing. The
housing may cover the essentially flat base on a side opposing the body mount. The base may pro-
trude from the housing, forming a rim which fully or partially surrounds the electronics unit. The
rim may be configured to be engaged by the body mount. The housing, in general, may comprise

one or more parts.

As outlined above, the patch housing comprises at least one patch bayonet contour, and the elec-
tronics unit comprises at least one electronics unit bayonet contour. The patch bayonet contour and
the electronics unit bayonet contour, in conjunction, form a bayonet connector configured for es-
tablishing a releasable mechanical connection between the electronics unit and the sensor patch. As
generally used herein, the term “bayonet contour” generally refers to a component or part of an
element which is configured to interact with a counterpart bayonet contour in order to form a bayo-
net connection or a bayonet connector. Thus, the patch bayonet contour and the electronics unit
bayonet contour may be complementary bayonet contours configured for forming a bayonet con-
nection or, in conjunction, a bayonet connector. Therein, one of the patch bayonet contour or the
electronics unit bayonet contour may be or may comprise a male bayonet contour, such as a male
bayonet plug, and the other one of the patch bayonet contour of the electronics unit bayonet con-
tour may be or may comprise a female bayonet contour, such as a female bayonet plug. As general-
ly used herein, a bayonet connector, also referred to as a bayonet connection, may generally refer to

an arbitrary connector or connection between two bayonet contours in a bayonet fashion.

Therein, generally, one or both of the bayonet contours involved may comprise at least one protru-
sion and, in a complementary fashion, the other one of the bayonet contours may comprise at least
one bayonet grove or bayonet slot in which the protrusion may be guided two bayonet contours
interact in order to form the bayonet connection or bayonet connector. The bayonet grove or bayo-
net slot generally may comprise at least two different sections. In a first section, the protrusion may
simply be moved in an essentially axial fashion, such as at an angle of no more than 20°, e.g. no
more than 10°, no more than 5° or even 0° with respect to an axis which interconnects the two bay-
onet contours. Thus, as an example, while the protrusion is guided in the first section, the two com-

ponents which will be interconnected by the bayonet connector or bayonet connection simply may
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be pushed together along the axis. In a second section, which directly or indirectly may follow the
first section, the protrusion may be guided in a spiral or screw-like fashion around the axis. The
bayonet grove or bayonet slot may comprise one or more further sections, such as one or more
sections before the first section, one or more intermediate sections in between the first section and
the second section or one or more sections behind the second section. Combinations of the named
sections are feasible. Thus, as an example, the interconnection of the electronics unit and the sensor
patch may be performed by a sequence of movements or relative movements of these two compo-

nents, such as a first linear movement along the axis and, subsequently, a rotational movement.

When releasing the bayonet connector or bayonet connection, the movements may be performed in
the opposite order. Thus, as an example, the rotational movement may be performed and, subse-
quently, a linear movement may be performed, by pulling the electronics unit and the sensor patch

apart along the axis.

It shall be noted that one of the patch bayonet contour or the electronics unit bayonet contour may
comprise the at least one protrusion, and the other one of the patch bayonet contour or the electron-
ics unit may comprise the complementary bayonet grove or bayonet slot. However, mixtures are
feasible. As an example, the patch bayonet contour may comprise at least one protrusion and at
least one bayonet grove or bayonet slot, and, in a complementary fashion, the electronics unit bay-

onet contour may comprise at least one bayonet grove or bayonet slot and at least one protrusion.

Thus, generally, the establishing of the releasable mechanical connection by using the bayonet
connector may imply a combination of an axial movement and a rotational movement, in a subse-
quent fashion, with preferably the axial movement preceding the rotational movement. The rota-
tional movement, as an example, may imply pivoting the electronics unit with respect to the sensor
patch or vice a versa, about the axis. The axis, as an example, may be a rotational axis of the bayo-
net connector, such as an axis of symmetry of the bayonet connector. The axis, as an example, may
be perpendicular to a base plate of the sensor patch, such as perpendicular to a skin surface of the
user. The tilting, as an example, may take place about a tilting angle, from an initial angle to a final
angle, wherein, in the final angle, as an example, the electronics unit is locked to the sensor patch.
The tilting angle, for example, may be an angle in the range of 40° to 240°, such as an angle of 50°

to 130°, e.g. an angle of 90°.

As used herein, the term “mechanical connection™ generally refers to a connection of two or more
components by mechanical holding forces. As an example, the mechanical connection may be or
may comprise at least one of a form-fit or a force-fit connection. In the case of the bayonet con-
nector or bayonet connection, specifically, the mechanical connection may be a form-fit connec-

tion. As further used herein, the term “releasable™, in the context of the mechanical connection,
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generally refers to the fact that the mechanical connection may be brought from a disconnected
state, also referred to as a non-mated state, into a connected state, also referred to as a mated state,
and back into the disconnected state. Thus, the mechanical connection may be closed and released
at will. Specifically, the mechanical connection may be releasable without using any tools, simply
by manual action. As an example, for opening the bayonet connector, forces of no more than 50 N,
such as of no more than 20 N, such as of no more than 10 N, may be required, which may be ap-

plied by one hand or even the fingers or fingertips of the user.

The use of the bayonet connector for interconnecting the sensor patch and the electronics unit im-
plies a large number of advantages. Generally, bayonet connectors are easily accessible and, thus,
are quite simple to clean and to keep clean, e.g. by using wipers, brushes, disinfecting sprays or
cotton swabs. Further, bayonet connectors may be built rather small and, thus, do not unnecessarily
increase the volume of the control part. Further, as will be outlined in further detail below, the bay-
onet connector may fully or partially surround an electrical connection between the electronics unit
and the sensor patch and, thus, may provide protection of this electrical connection against external
influences such as mechanical influences and/or humidity. Further, as compared to other mechani-
cal connection elements, the bayonet connector generally may be closed or released by using a
relatively low amount of force applied by the user. The latter is specifically advantageous in the
case of diabetes monitoring, since, in many cases, elderly users, handicapped users or children may
not be capable of bringing up the required manual force or fine motoric skills for handling more
complex interconnecting devices. Still, bayonet connectors are generally known to be reliable and
mechanically robust, since these bayonet connectors are used in a wide variety of small-sized, mid-
sized or large mechanical interconnections such as in cameras. Further, in bayonet connectors,
manufacturing or handling tolerances may be compensated for, since the bayonet contours, specifi-
cally the above-mentioned bayonet grove or bayonet slot, may be designed to tolerate misalign-
ments and/or manufacturing tolerances by guiding the complementary bayonet contour in an ap-
propriate way, such as from a high tolerance region into a tight tolerance region, and, thereby, may
still provide a robust and precise mechanical interconnection. These highly tolerance capabilities
further allow for miniaturization of the mechanical interconnection between the electronics unit and

the sensor patch.

As outlined above, when establishing the mechanical connection by using the bayonet connector,
additionally, such as simultancously with establishing the mechanical connection, an electrical
connection between the electronics unit and the sensor patch, such as the sensor, may be estab-
lished. Thus, the electronics unit further may comprise at least two electrical contacts adapted for
directly or indirectly contacting the sensor, such as the contact pads or sensor contacts of the sen-
sor. In a mated state, in which the releasable mechanical connection between the electronics unit

and the sensor patch is established by the bayonet connector, an electrical connection between the
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sensor contacts and the electrical contacts of the electronics unit may be established. The establish-
ing of the electrical connection and the establishing of the mechanical connection may take place

simultancously. Other embodiments, however, are feasible.

As used in the context of the electrical contacts of the electronics unit, the term “electrical con-
tacts” simply refers to electrically conductive elements which may be electrically contacted by at
least one other electrical component. As an example, the electrical contacts of the electronics unit
may be or may comprise two or more contact pads, two or more spring contacts, two or more elec-
trical contact pins or combinations thereof. The electrical contacts of the electronics unit may be
located on a lower side of the electronics unit which, in a mated state, faces the sensor patch. As an
example, the electronics unit may have an essentially flat lower side which may rest on an upper

side of front side of the sensor patch.

The electrical connection between the sensor contacts and the electrical contacts of the electronics
unit simply may imply a connection in which these two electrical components are pressed onto
each other. Thus, as an example, the electrical contacts of the electronics unit may be pressed onto
the sensor contacts and/or vice a versa. The force required for pressing these electrical components
onto one another may be built up during establishing the bayonet connection, and the holding force
for holding the electrical components in a compressed state may be absorbed by the bayonet con-

nector.

As outlined above, a further advantage of the bayonet connector may be the fact that the bayonet
connector may protect one or more regions or components which are located inside the bayonet
connector. Thus, as an example, the electrical connection established between the electrical con-
tacts of the electronics unit and the sensor contact of the sensor may fully or partially be located
inside the bayonet connector and may fully or partially be surrounded by the bayonet connector. As
an example, in the mated state, the bayonet connector at least partially may surround the electrical
connection between the sensor contacts and the electrical contacts of the electronics unit. Thus, the
bayonet connector may protect the electrical connection from mechanical influences and/or from

detrimental environmental influences such as humidity and/or sweat.

Further optional details of the sensor assembly may refer to the electrical connection between the
sensor contacts and the electrical contacts of the electronics unit. As outlined above, various ways
of contacting are feasible. The electrical contact may be established in a direct way, by directly
contacting the sensor contacts with the electrical contacts of the electronics unit and/or by interpos-
ing at least one conductive element in between the sensor contacts and the electrical contacts of the
electronics unit. As an example, the electrical connection between the sensor contacts and the elec-

trical contacts of the electronics unit may be established by at least one of: an electrically conduc-



10

15

20

25

30

35

WO 2017/125500 PCT/EP2017/051095
17

tive rubber material; an anisotropic electrically conductive rubber material; a Zebra connector; an
electrically conductive spring contact; a flexible printed circuit (FPC) connector; a contact pin.
These electrically conductive elements which may be one or both of fully or partially integrated
mto one or both of the sensor contacts or the electrical contacts of the electronics unit or fully or
partially be embodied as at least one separate conductive element, are generally known to the
skilled person, such as in the field of electrically connecting printed circuit boards, displays or the
like. The term “Zebra connector” generally refers to an anisotropic conductive material which pro-
vides, in a matrix material which generally is an insulating material, one, two or more electrically
conductive traces, such as for providing electrically connecting paths from an upper side of the
Zebra connector to a lower side or vice versa, e.g. in a stripe-shaped fashion having interdigitated
conductive and non-conductive stripes. These elements are commercially available e.g. for contact-

ing displays or circuit boards.

A flexible printed circuit connector, also referred to as an FPC connector, is a connector which is
typically used for interconnecting one or more flexible circuit boards or flexible cables. As an ex-
ample, these types of connectors may be used for mounting electronic devices on flexible substrate,
such as flexible plastic substrates, or vice versa. Specifically, the sensor patch may comprise at
least one FPC connector, wherein the sensor, specifically a contact portion of the sensor, may be
connected to the FPC connector, such as plucked into the FPC connector. The FPC connector may
then electrically contact the electronics unit once the mechanical connection by using the bayonet
connector is established. The FPC connector may fully or partially be surrounded by the bayonet
connector. Thus, generally, the sensor may be plugged into a flexible printed circuit connector, and
the electrical connection may directly or indirectly be established between the flexible printed cir-
cuit connector and the electronics unit. The electrical connection may indirectly be established
between the flexible printed circuit connector and the electronics unit via at least one circuit board,
preferably via at least one circuit board having one or more spring contacts contacting the electron-

ics unit. Other contacting means, however, are feasible.

As outlined above, the bayonet connector specifically may be used for pressing the electronics unit
onto the sensor patch or vice a versa and/or for keeping the electronics unit pressed onto the sensor
patch or vice a versa, once the releasable mechanical connection is established. Thus, in a mated
state, in which the releasable mechanical connection between the electronics unit and the sensor
patch is established by the bayonet connector, the electronics unit may be pressed onto the sensor

patch or vice versa, by means of the bayonet connector.

As outlined above, the bayonet connector may further fulfill the function of protecting one or more
regions and/or components of the control part once the releasable mechanical connection is estab-

lished. These one or more regions and/or components which may be protected by the bayonet con-
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nector may fully or partially be surrounded by the bayonet connector. Additionally or alternatively,
however, the control part may further comprise one or more sealing elements which may protect
one or more components of the control part from external influences, such as from humidity and/or
sweat. As an example, the above-mentioned electrical connection may be protected by one or more
sealing elements which may be interposed in between the sensor patch and the electronics unit.
Thus, generally, the sensor assembly may further comprise at least one sealing element configured
for sealing off at least one region in between the sensor patch and the electronics unit when the
releasable mechanical connection between the electronics unit and the sensor patch is established.
The at least one sealing element may be part of at least one element selected from the group con-
sisting of: the patch housing; the electronics unit housing; the patch bayonet contour; the electron-
ics unit bayonet contour; a connector element carrying the sensor. Combinations of these options

are feasible.

As used herein, the term “sealing element” may generally refer to an arbitrary element which is
configured to seal off one or more elements from external influences, such as from one or more of
humidity or moisture, ambient air or other detrimental media, specifically fluid media. The sealing
element specifically may comprise one or more sealing rings. As used herein, the term “sealing
ring” generally may refer to an arbitrary sealing element which is configured to surround one or
more elements to be sealed off from environmental influences such as moisture. Specifically, the
sealing ring may be configured to surround the at least one element to be sealed off from the envi-
ronmental influences in at least two dimensions. Thus, the sealing ring may be a ring-shaped ele-
ment. The ring-shaped element may have the shape of a circular ring, a polygonal ring, an oval ring
or any other closed shape. The sealing ring specifically may be made of at least one compressible

material.

The sealing element preferably may be or may comprise a compressible sealing element, such as a
flexible or inelastic sealing element. Thus, the sealing element may be or may comprise at least one
compressible material, such as at least one flexible and/or inelastic material. As an example, the
sealing element may fully or partially be made of a plastic material which is flexible and/or de-
formable, such as at least one elastomeric material. As an example, one or more of a rubber materi-

al, a silicone material or a foamed plastic material may be used.

As outlined above, the sealing element may fully or partially be designed as a separate sealing ele-
ment which may simply be handled independently from the sensor patch and the electronics unit,
such as by interposing this sealing element in between the sensor patch and the electronics unit
when mounting the electronics unit to the sensor patch. Still, additionally or alternatively, the seal-
ing element may fully or partially be designed as an integral component of one or both of the sen-

sor patch or the electronics unit. In the latter case, the at least one sealing element may at least par-
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tially be integrated into the at least one element by multicomponent molding, preferably by multi-
component injection molding and/or by insert molding. Other ways of integrating are feasible,

however.

The sealing element, as outlined above, specifically may be or may comprise at least one ring-
shaped sealing element, i.c. a sealing ring. Thus, as an example, the sealing ring simply may com-
prise at least one O-ring. As outlined above, the at least one sealing element, specifically the at
least one sealing ring, may seal off one or more regions in between the sensor patch and the elec-
tronics unit. Specifically, as also discussed above, the region in between the sensor patch and the
electronics unit which is sealed off by the sealing element may comprise the at least one optional
electrical connection between the sensor contacts and the electronics unit. The at least one sealing
element may fully or partially, i.e. at least partially, surround the electrical connection between the

sensor contacts and the electronics unit.

The use of the at least one sealing element, such as the at least one sealing ring, in conjunction with
the bayonet connector, may be designed in a rather advantageous fashion, since the bayonet con-
nector may be used for positioning and/or centering the sealing element when the mechanical con-
nection is established. Thus, the bayonet connector may be configured to self-center the sealing
element when the releasable mechanical connection is formed. As used herein, the term “self-
centering” generally refers to an automatic positioning of an element, specifically an automatic
centering with respect to an axis, such as the above-mentioned axis of the bayonet connector. Dur-
ing establishing the mechanical connection by using the bayonet connector, the sealing element
may automatically be brought into the right position, such as by providing one or more guiding
surfaces within the bayonet connector, such as within the patch bayonet contour and/or within the
electronics unit bayonet contour. Generally, the bayonet connector may comprise at least one an-
gled surface, such as at least one conical surface, wherein, when the releasable mechanical connec-
tion is formed, the sealing element is pressed onto the angled surface. The angled surface and the

sealing element may form a sealing contour, e.g. with the sealing element interposed there between.

Thereby, generally, the electronics unit may be fairly easy to connect to the sensor patch, since the
bayonet connector generally may allow for closing a seal with reduced force as compared to known
connection means. By using the sealing element and the bayonet connector in conjunction, further,
a very small system may be built up which is easy to handle even by handicapped, elderly or very
young users. Further, as outlined above, by using self-aligning or self-centering contours, manufac-

turing tolerances may be compensated for.

The sensor may directly or indirectly be attached to the body mount. Specifically, the sensor may

be attached to at least one connector element, and the connector element may be connectable or
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even connected to the body mount. As used herein, the term “connector element” may refer to an
arbitrary element which is configured for connecting the sensor to the body mount. As an example,
the connector element may comprise at least one base to which the sensor may be connected and/or
mto which the sensor may partially be inserted, such as with at least one connector portion of the
sensor, and at least one connecting means for connecting the connector element to the base. The
use of a separate connector element which is connectable to the body mount may provide the ad-
vantage that the body mount and the sensor may be handled independently and the sensor may be

connected to the body mount during insertion of the sensor into the body tissue of the user.

The sensor patch, as outlined above, comprises at least one patch housing with the patch bayonet
contour being part of the patch housing. The connector element, in a connected state, may also
form part of the patch housing. Thus, the body mount may comprise a body mount housing, and the
connector element may comprise a connector element housing, and the body mount housing in
conjunction with the connector element housing may form the patch housing. As outlined above,
the patch bayonet contour is part of the patch housing. Consequently, the patch bayonet contour
may fully or partially be embodied within the body mount housing or, additionally or alternatively,
may fully or partially be embodied within the connector element housing. Thus, as an example, the
connector element may comprise the patch bayonet contour and/or a part therecof. Additionally or
alternatively, however, the body mount may comprise the patch bayonet contour and/or a part

thereof.

As outlined above, the optional connector element may be connectable to the body mount. Specifi-
cally, the connection may take place by one or more connecting means which. As an example, the
connector element may be connectable to the body mount by one or both of a form-fit or a force-fit
connection, preferably by at least one clip and/or by at least one snap fit connection. Thus, the con-
nector element may comprise one or more hooks and/or one or more catches for forming a snap fit
connection, and the body mount may comprise one or more corresponding cokes and/or catches for

forming the snap fit connection, in conjunction with the connector element.

The body mount may comprise a base having a back side attachable to the body of the user and a
front side facing the electronics unit. The connector element specifically may be connectable to the
front side. The base may comprise at least one through hole, which may extend from the front side
to the back side. The sensor may extend through the through hole and may protrude from the sensor

patch assembly on the back side, in order to extend into a body tissue of the user.

The sensor assembly may further comprise at least one slide configured to hold the connector ele-

ment with the sensor attached thereto and to connect the connector element to the body mount. As
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used herein, the term “slide”, also referred to as a “slider”, generally refers to an element which is
guided in a slidable fashion, such as by one or more slide rails or slide guides. The slide may com-
prise a releasable connector for engaging the connector element with the sensor attached thereto, in
order to hold the connector element before the connector element is connected to the body mount.
The slide may be guided in a slidable fashion in such a way that the slide moves towards the body
mount and transfers the connector element. Once the connecting means of the connector element
engaged with corresponding connecting means of the body mount, the slide may release the con-
nector element in order to move back from the body mount with the connector element and the

sensor remaining attached to the body mount.

The slide specifically may be part of an insertion device, which may also be part of the sensor as-
sembly. Thus, the sensor assembly generally may further comprise at least one insertion device for
at least partially inserting the sensor into a body tissue of the user. The slide may be part of the
insertion device. The insertion device may be configured for moving the slide towards the body

mount during insertion.

For moving the slide, the insertion device may comprise one or more actuators. Specifically, the
insertion device may comprise at least one lever for actuation by the user and for inserting the sen-

sor into the body tissue.

The sensor assembly may be configured such that either the insertion device or the electronics unit
may be mounted to the body mount. For mounting the insertion device to the body mount, the same
or similar mounting techniques may be used as for mounting the electronics unit to the body
mount. Thus, as an example, the insertion device may further comprise at least one insertion device
housing having an insertion device bayonet contour. The insertion device bayonet contour may be
configured for establishing a releasable mechanical connection between the insertion device and
the sensor patch. Thus, the above-mentioned advantages of the bayonet connector may also be
transferred to a connection between the insertion device and the body mount, since releasing a bay-

onet connector is fairly simple to manage even by handicapped, elderly or very young users.

The insertion device may further comprise at least one insertion cannula. The sensor may be re-
ceivable in the insertion cannula when the connector element is held by the slide. The insertion

cannula specifically may be attached to the slide.

In a further aspect of the present invention, a sensor patch is disclosed which is designed and con-
figured for use in a sensor assembly according to the present invention, such as according to one or
more of the embodiments disclosed above or disclosed in further detail below. The sensor patch

comprises:
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- atleast one body mount configured for attachment to a body of a user; and

- at least one sensor for detecting the at least one analyte in the body fluid, the sensor having
at least two electrodes configured for detecting the analyte, the sensor further having at
least two sensor contacts for electrically contacting the electrodes,
wherein the sensor patch comprises a patch housing with a patch bayonet contour, prefera-
bly a patch bayonet screw, for establishing a releasable mechanical connection between the

electronics unit and the sensor patch.

For further details, specifically details about the patch bayonet contour, reference may be made to

the disclosure of the sensor assembly above.

In a further aspect of the present invention, and electronics unit is disclosed, which is designed and
configured for use in a sensor assembly according to the present invention, such as according to
any one of the embodiments disclosed above or disclosed in further detail below. The electronics
unit comprises at least one electronics component for one or more of controlling the detection of
the analyte or transmitting measurement data to another component. The electronics unit further
comprises an electronics unit housing having an electronics unit bayonet contour, preferably an
electronics unit bayonet screw, for establishing a releasable mechanical connection between the

electronics unit and the sensor patch.

For further details, specifically details regarding the electronics unit bayonet contour, reference

may be made to the disclosure of the sensor assembly above.

In a further aspect of the present invention, a method for producing a sensor assembly for detecting
at least one analyte in a body fluid is disclosed. The method specifically may be performed by us-
ing one or more of the sensor assembly, the sensor patch assembly or the electronics unit according
to the present invention, such as disclosed in one or more of the embodiments given above and/or
in one or more of the embodiments disclosed in further detail below. The method comprises the
following method steps. The method steps may be performed in the given order. However, a differ-
ent order is also feasible. Further, two or more or even all of the method steps may be performed in
parallel or in a timely overlapping fashion. Further, one, more than one or even all of the method
steps may be performed repeatedly. The method may comprise one or more additional method

steps which are not disclosed.

The method comprises the following method steps:
- Providing at least one sensor patch, having

o at least one body mount configured for attachment to a body of a user; and
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o at least one sensor for detecting the at least one analyte in the body fluid, the sensor
having at least two electrodes configured for detecting the analyte, the sensor fur-
ther having at least two sensor contacts for electrically contacting the electrodes,

wherein the sensor patch comprises a patch housing with a patch bayonet contour, prefera-
bly a patch bayonet screw;

- providing at least one electronics unit attachable to the body mount, having at least one
electronics component for one or more of controlling the detection of the analyte or trans-
mitting measurement data to another component, wherein the electronics unit further com-
prises an electronics unit housing having an electronics unit bayonet contour, preferably an
electronics unit bayonet screw;

- establishing a releasable mechanical connection between the electronics unit and the sensor
patch by using a bayonet connector formed by the patch bayonet contour and the electron-

ics unit bayonet contour.

For details and definitions, reference may be made to the disclosure of the sensor assembly given

above.

The proposed sensor assembly, the proposed sensor patch, the proposed electronics unit and the
proposed method for producing a sensor assembly provide many advantages over known devices

and methods.

A sealing for sealing off the at least one region between the sensor patch and the electronics unit
may be realized via the angled surface. Therefore, contact areas may be realized without undercuts,
which may easily be cleanable. In combination with the bayonet connector high tensile forces at
low operating forces may be realizable. The angled surface may additionally offer the self-
centering. Specifically, electrically conductive rubber materials may be applied. A number of re-

quired components may be reduced which may lead to cost reduction.

For mounting the sensor into the connector element the contact portion of the sensor may be put
mto a receptacle of the connector element. During this step, the sensor may be formed straightly
and may not have its curved shape. As soon as the sensor may be placed in the receptacle gaps may
be closed via adhesive materials. Specifically, photoactive adhesive materials may be applied.
Therefore, the connector element housing may be made of a transparent material. Thereafter, the
electrically conductive rubber material may be placed into a further receptacle of the connector

element.

The electronics unit may connected to the body mount be via the electronics unit bayonet contour.

Therefore, the electronics unit may be put on the body mount and rotated around a rotation angle.
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A movement of the electronics unit in a direction of the body mount may be realized via the elec-
tronics unit bayonet contour. Through the angled surfaces of electronics unit bayonet contour high
forces within this direction at a low rotational torque may be realizable. This may lead to an easy
handling for the user. Further, high sealing forces and an automated self-centering of the sealing
element may be realized. The sealing element may be mounted directly onto the connector element
or may be produced by two component injection molding. Alternative cross-sections of the sealing
element in comparison to a round cross-section may be applicable as well. The electronics unit may
comprise smooth surfaces without undercuts and/or tight holes. The electrical contacts may have

smooth surfaces and may easily be cleanable.

The body mount may comprise at least one finger rest. The electronics unit may have a correspond-
ing receptacle for the finger rest such that the electronics unit may only be attachable in one orien-
tation. Additionally, the finger rest may provide an attachment of the electronics unit with two fin-
gers without a need to make use of a bond strength of the plaster. A blind application, specifically

on a back of the user may, be facilitated.

Before usage, the connector element may be inserted into the insertion element housing, specifical-
ly a security container, with the insertion cannula. Within the insertion element housing may also
be the slide which may specifically be stored in a movable manner. The connector element com-
prising the sensor and the electrically conductive rubber material may be hold in position by the
slide via a detachable connection. Before usage, the slide may be located at an upper end of the
insertion element housing. For moving the slide, the lever which may specifically be pivoted, may
be applied. The connector element may specifically comprise hooks for attaching to the body
mount. The hooks of the connector element may be connected to corresponding hooks of the body
mount at a lowest position of the lever and a form-fit connection may be formed. During withdraw-
ing of the slide, the slide may be removed from the connector element. The slide may be locked in
place at an upper position within the insertion element housing when the cannula is completely
withdrawn. Thereafter, the insertion element may be withdrawn from the sensor patch and may be

disposed.

The sensor may be placed into the flexible printed circuit connector which may be placed on the
circuit board and may comprise spring contacts on a side opposing the circuit board. The connector
element may be connected to the electronics unit via the spring contacts. The sensor may be real-
ized in a slim fashion at the contact portion. By applying the bayonet connector which may com-
prise the sealing element, only close tolerances may have to be compensated. By applying custom-
ary components of the connector element in combination with the bayonet connector the compo-
nents may be produced via common processes. Therefore, the sensor assembly may specifically be

a robust system.
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Summarizing the findings of the present invention, the following embodiments are preferred:

Embodiment 1: A sensor assembly for detecting at least one analyte in a body fluid, comprising:

- atleast one sensor patch, having
o at least one body mount configured for attachment to a body of a user; and
o at least one sensor for detecting the at least one analyte in the body fluid, the sensor

having at least two electrodes configured for detecting the analyte, the sensor further
having at least two sensor contacts for electrically contacting the electrodes,
wherein the sensor patch comprises a patch housing with a patch bayonet contour, prefera-
bly a patch bayonet screw;

- at least one electronics unit attachable to the body mount, having at least one electronics
component for one or more of controlling the detection of the analyte or transmitting
measurement data to another component, wherein the electronics unit further comprises an
electronics unit housing having an electronics unit bayonet contour, preferably an electron-
ics unit bayonet screw;

wherein the patch bayonet contour and the electronics unit bayonet contour in conjunction form a
bayonet connector configured for establishing a releasable mechanical connection between the

electronics unit and the sensor patch.

Embodiment 2: The sensor assembly according to the preceding embodiment, wherein the electron-
ics unit further comprises at least two e¢lectrical contacts, wherein, in a mated state, in which the
releasable mechanical connection between the electronics unit and the sensor patch is established
by the bayonet connector, an electrical connection between the sensor contacts and the electrical

contacts of the electronics unit is established.

Embodiment 3: The sensor assembly according to the preceding embodiments, wherein in the mat-
ed state, the bayonet connector at least partially surrounds the electrical connection between the

sensor contacts and the electrical contacts of the electronics unit.

Embodiment 4: The sensor assembly according to any one of the two preceding embodiments,
wherein the electrical connection between the sensor contacts and the electrical contacts of the
electronics unit is established by at least one of: an electrically conductive rubber material; an ani-
sotropic electrically conductive rubber material; a Zebra connector; an electrically conductive

spring contact; a flexible printed circuit (FPC) connector; a contact pin.

Embodiment 5: The sensor assembly according to any one of the three preceding embodiments,

wherein the sensor is plugged into a flexible printed circuit connector, wherein the electrical con-
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nection is directly or indirectly established between the flexible printed circuit connector and the

electronics unit.

Embodiment 6: The sensor assembly according to the preceding embodiment, wherein the electri-
cal connection is indirectly established between the flexible printed circuit connector and the elec-
tronics unit via at least one circuit board, preferably via at least one circuit board having one or

more spring contacts contacting the electronics unit.

Embodiment 7: The sensor assembly according to any one of the preceding embodiments, wherein
in a mated state, in which the releasable mechanical connection between the electronics unit and
the sensor patch is established by the bayonet connector, the electronics unit is pressed onto the

sensor patch or vice versa, by means of the bayonet connector.

Embodiment : The sensor assembly according to any one of the preceding embodiments, wherein
the sensor assembly further comprises at least one sealing element configured for sealing off at
least one region in between the sensor patch and the electronics unit when the releasable mechani-

cal connection between the electronics unit and the sensor patch is established.

Embodiment 9: The sensor assembly according to the preceding embodiment, wherein the at least
one sealing element is part of at least one element selected from the group consisting of: the patch
housing; the electronics unit housing; the patch bayonet contour; the electronics unit bayonet con-

tour; a connector element carrying the sensor.

Embodiment 10: The sensor assembly according to the preceding embodiment, wherein the at least
one sealing element is at least partially integrated into the at least one element by multicomponent

molding, preferably by multicomponent injection molding and/or by insert molding.

Embodiment 11: The sensor assembly according to any one of the three preceding embodiments,

wherein the sealing element comprises at least one sealing ring.

Embodiment 12: The sensor assembly according to the preceding embodiment, wherein the sealing

ring comprises at least one O-ring.

Embodiment 13: The sensor assembly according to any one of the five preceding embodiments,
wherein the region in between the sensor patch and the electronics unit which is sealed off by the
sealing element comprises at least one electrical connection between the sensor contacts and the
electronics unit, wherein preferably the at least one sealing element at least partially surrounds the

electrical connection between the sensor contacts and the electronics unit.
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Embodiment 14: The sensor assembly according to any one of the six preceding embodiments,
wherein the bayonet connector is configured to self-center the sealing element when the releasable

mechanical connection is formed.

Embodiment 15: The sensor assembly according to the preceding embodiment, wherein the bayo-
net connector comprises at least one angled surface, preferably at least one conical surface, where-
in, when the releasable mechanical connection is formed, the sealing element is pressed onto the

angled surface.

Embodiment 16: The sensor assembly according to the preceding embodiment, wherein the angled

surface and the sealing element form a sealing contour.

Embodiment 17: The sensor assembly according to any one of the preceding embodiments, where-
in the sensor is attached to at least one connector element, wherein the connector element is con-

nectable to the body mount.

Embodiment 18: The sensor assembly according to the preceding embodiment, wherein the con-

nector element comprises the patch bayonet contour.

Embodiment 19: The sensor assembly according to any one of the two preceding embodiments,
wherein the connector element is connectable to the body mount by one or both of a form-fit or a

force-fit connection, preferably by at least one clip and/or by at least one snap fit connection.

Embodiment 20: The sensor assembly according to any one of the three preceding embodiments,
wherein the body mount comprises a base having a back side attachable to the body of the user and
a front side facing the electronics unit, wherein the connector element is connectable to the front

side.

Embodiment 21: The sensor assembly according to the preceding embodiment, wherein the base
comprises at least one through hole, wherein the sensor extends through the through hole and pro-
trudes from the sensor patch assembly on the back side, in order to extend into a body tissue of the

user.

Embodiment 22: The sensor assembly according to any one of the five preceding embodiments, the
sensor assembly further comprising at least one slide, wherein the slide is configured to hold the
connector element with the sensor attached thereto and to connect the connector element to the

body mount.
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Embodiment 23: The sensor assembly according to the preceding embodiment, wherein the sensor
assembly further comprises at least one insertion device for at least partially inserting the sensor
into a body tissue of the user, wherein the slide is part of the insertion device and wherein the inser-

tion device is configured for moving the slide towards the body mount during insertion.

Embodiment 24: The sensor assembly according to the preceding embodiment, wherein the inser-
tion device comprises at least one lever for actuation by the user and for inserting the sensor into

the body tissue.

Embodiment 25: The sensor assembly according to any one of the two preceding embodiments,
wherein the insertion device further comprises at least one insertion device housing having an in-
sertion device bayonet contour, wherein the insertion device bayonet contour is configured for es-

tablishing a releasable mechanical connection between the insertion device and the sensor patch.

Embodiment 26: The sensor assembly according to any one of the three preceding embodiments,
wherein the insertion device further comprises at least one insertion cannula, wherein the sensor is

receivable in the insertion cannula when the connector element is held by the slide.

Embodiment 27: The sensor assembly according to the preceding embodiment, wherein the inser-

tion cannula is attached to the slide.

Embodiment 28: A sensor patch for use in a sensor assembly according to any one of the preceding
embodiments, having
- at least one body mount configured for attachment to a body of a user; and
- at least one sensor for detecting the at least one analyte in the body fluid, the sensor having
at least two electrodes configured for detecting the analyte, the sensor further having at
least two sensor contacts for electrically contacting the electrodes,
wherein the sensor patch comprises a patch housing with a patch bayonet contour, preferably a
patch bayonet screw, for establishing a releasable mechanical connection between the electronics

unit and the sensor patch.

Embodiment 29: An electronics unit for use in a sensor assembly according to any one of the pre-
ceding embodiments referring to a sensor assembly, having at least one electronics component for
one or more of controlling the detection of the analyte or transmitting measurement data to another
component, wherein the electronics unit further comprises an electronics unit housing having an
electronics unit bayonet contour, preferably an electronics unit bayonet screw, for establishing a

releasable mechanical connection between the electronics unit and the sensor patch.
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Embodiment 30: A method for producing a sensor assembly for detecting at least one analyte in a
body fluid, the method comprising:

- providing at least one sensor patch, having

o at least one body mount configured for attachment to a body of a user; and
o at least one sensor for detecting the at least one analyte in the body fluid, the sensor
having at least two electrodes configured for detecting the analyte, the sensor fur-
ther having at least two sensor contacts for electrically contacting the electrodes,
wherein the sensor patch comprises a patch housing with a patch bayonet contour, prefera-
bly a patch bayonet screw;

- providing at least one electronics unit attachable to the body mount, having at least one
electronics component for one or more of controlling the detection of the analyte or trans-
mitting measurement data to another component, wherein the electronics unit further com-
prises an electronics unit housing having an electronics unit bayonet contour, preferably an
electronics unit bayonet screw;

- establishing a releasable mechanical connection between the electronics unit and the sensor
patch by using a bayonet connector formed by the patch bayonet contour and the electron-

ics unit bayonet contour.

Short description of the Figures

Further optional features and embodiments of the invention will be disclosed in more detail in the
subsequent description of preferred embodiments, preferably in conjunction with the dependent
claims. Therein, the respective optional features may be realized in an isolated fashion as well as in
any arbitrary feasible combination, as the skilled person will realize. The scope of the invention is
not restricted by the preferred embodiments. The embodiments are schematically depicted in the
Figures. Therein, identical reference numbers in these Figures refer to identical or functionally

comparable elements.

In the Figures:

Figure 1 shows an exemplary embodiment of a sensor in a top view;

Figures 2A to 2C show an exemplary embodiment of a sensor patch (Figure 2A) in a per-
spective view and in a sectional view (Figure 2B) and of a connector ele-

ment of the sensor patch in a perspective view (Figure 2C) of a first em-

bodiment of a sensor assembly;
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Figure 7

Figures 8A and 8B

Figures 9

Figure 10A and 10B

PCT/EP2017/051095
30

shows an exemplary embodiment of an electronics unit of the first embod-

iment of the sensor assembly in a perspective view;

show the first exemplary embodiment of the sensor assembly in a perspec-
tive view (Figure 4A) and in a sectional view (Figure 4B), in an assembled

state;

show an alternative configuration of the first exemplary embodiment of the
sensor assembly in a cross-sectional view, with the electronics unit re-

placed by an insertion device;

shows a further exemplary embodiment of an electronics unit of a second

exemplary embodiment of a sensor assembly, in a perspective view;

shows a further exemplary embodiment of a sensor patch of the second

exemplary embodiment of the sensor assembly, in a perspective view;

show an exemplary embodiment of a connector element an assembled state
(Figure 8A) and in a disassembled state (Figure 8B), of the second exem-

plary embodiment of the sensor assembly;

shows the second exemplary embodiment of the sensor assembly in a

cross-sectional view, in an assembled state; and

show an alternative configuration of the second exemplary embodiment of
the sensor assembly in a perspective view (Figure 10A) and in a cross-
sectional view (Figure 10B), with the electronics unit replaced by an inser-

tion device.

Detailed description of the embodiments

In the Figures, two embodiments of sensor assemblies 226 are shown in different configurations

and in full or partial views. Therein, Figure 1 shows a general example of a sensor 110 for detect-

ing at least one analyte in a body fluid. Figures 2A — 5B refer to a first exemplary embodiment of a

sensor assembly 226, and Figures 6 — 10B refer to a second exemplary embodiment of a sensor

assembly 226. As will be outlined in further detail below, the sensor assemblies 226 each comprise

different components, such as a sensor patch 134, an electronics unit 188 and, optionally, an inser-
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tion device 240. Either the electronics unit 188 or the insertion device 240 may be coupled to the
sensor patch 134 and/or to the body mount 136. Thus, for each of the two different embodiments, a
first configuration with the electronics unit 188 coupled to the sensor patch 134 and/or the body
mount 136 (see e.g. Figures 4A and 4B for the first embodiment or Figure 9 for the second embod-
iment), and a second configuration with the insertion device 240 coupled to the sensor patch 134
and/or the body mount 136 (see e.g. Figure SA and 5B for the first embodiment or Figures 10A and
10B for the second embodiment) may be defined. In the following, in the Figures in which the first
configurations are shown, the respective electronics units 188, which also are part of the sensor

assemblies 226, are not shown.

As outlined above, Figure 1 shows an exemplary embodiment of a sensor 110 in a top view. The

sensor 110 is configured for detecting at least one analyte in a body fluid.

The sensor 110 may preferably be an electrochemical sensor 112 configured to conduct an electro-
chemical measurement in order to detect the analyte. Exemplarily, an electrochemical detection
reaction may be detected by comparing one or more electrode potentials. Therefore, the sensor 110
comprises at least two electrodes 114 configured for detecting the analyte and at least two sensor

contacts 116 for electrically contacting the electrodes 114.

The electrodes 114 may comprise at least one working electrode 118 adapted for performing the
electrochemical detection reaction. The working electrode 118 may have at least one test chemical
being sensitive to the analyte to be detected. Further, the electrodes 114 may comprise at least one
counter electrode 120 adapted for performing at least one electrochemical counter reaction, specifi-
cally for balancing a current flow required by the electrochemical detection reaction at the working
electrode 118. Additionally, the electrodes 116 may further comprise at least one reference elec-
trode 122 which may have a stable and well-known electrode potential. It shall be noted however,
that other electrode setups may be feasible, such as setups having more than three electrodes 114 or
less than three electrodes 114, such as by combining the counter electrode 120 and the reference
electrode 122.

The electrodes 114 may be located on at least one substrate 124. The substrate 124 may be or may
comprise a flexible substrate such as a flexible foil. Specifically, the substrate 124 may comprise at
least one shaft 126 and at least one contact portion 128 whereas the contact portion 128 may be
widened as compared to the remaining substrate 124. The electrodes 114 may be located at one end
130 of the substrate 124 opposing the contact portion 128 and the sensor contacts 116 may be lo-
cated on the contact portion 128 of the substrate 124. The sensor 110 may further comprise electri-

cal traces 132 which interconnect the sensor contacts 116 and the electrodes 114. The electrical
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traces 132 may have an elongate shape and may specifically be located on the shaft 126 of the sub-
strate 124.

Figures 2A and 2B show an exemplary embodiment of a sensor patch 134 of the above-mentioned
first embodiment of the sensor assembly 226 in a perspective view (Figure 2A) and in a sectional
view (Figure 2B). Figure 2C shows a connector element 164 of the sensor patch 134 (Figure 2B) in
a perspective view. The sensor patch 134 comprises the sensor 110 as illustrated in Figures 2B and
2C. The sensor 110 may correspond at least in wide parts to the sensor 110 as illustrated in Figure
1. Thus, reference may be made to the description of Figure 1 above. Still, other embodiments are

feasible.

Further, the sensor patch 134 comprises at least one body mount 136 configured for attachment to a
body of a user. Additionally, the sensor patch 134 comprises a patch housing 138 with a patch bay-
onet contour 140, preferably a patch bayonet screw 142. The patch housing 138 may also be re-
ferred to as base plate 139.

The body mount 136 may comprise at least one attachment component 144 capable of connecting
the body mount 136 to the skin of the user. Exemplarily, the attachment component 144 may be at
least one adhesive strip 146 or a plaster 148 and/or may comprise at least one adhesive surface 150.
Further, the attachment component 144 may comprise at least one flexible extension 152 such as a
flexible foil 154 configured to facilitate a handling of the sensor patch 134 for the user, specifically
during attaching and detaching of the body mount 136 on the skin of the user.

The patch housing 138 may be formed by at least one body mount housing 156 of the body mount
136 and by a connector element housing 158 of the connector element 164. The body mount hous-
ing 156 may be used as a sensor support, for attachment of the sensor 110, such as the contact por-
tion 128 of the sensor 110 as illustrated in Figure 1. Optionally, the body mount housing 156 may
comprise at least one finger rest 160. The finger rest 160 may provide an attachment of an electron-
ics unit with only two fingers of the user and/or may be configured for guiding and/or holding an

electronics unit as will further be described below.

The patch bayonet contour 140 may fully or partially be embodied within the body mount housing
156. The patch bayonet contour 140 may specifically comprise at least one protrusion 162 config-
ured to interact with a counterpart bayonet contour as may further be described below in more de-

tail.

The sensor 110 may specifically be attached to the body by the at least one connector element 164.

The connector element 164 may comprise at least one base 166 to which the sensor 110 may par-
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tially be inserted as illustrated in Figure 2B. Specifically, the contact portion 128 of the sensor 110
may be inserted into a first receptacle 168 of the connector element 164. Further, the connector
element 164 may be connectable to the body mount 136, specifically on a front side 170 of the
body mount housing 156 and the attachment component 144 may be located on a back side 172 of
the body mount housing 156. Exemplarily, the connector element 164 may be connectable to the
body mount 136 by a form-fit and/or a force-fit connection, preferably by at least one clip and/or
by at least one snap fit connection. Thus, the connector element 164 may comprise one or more
hooks 174 for forming the snap fit connection as illustrated in Figure 2C. Optionally, the patch
bayonet contour 140 as described above may partially be embodied within the connector element
housing 158. Thus, as an example, the connector element 164 may comprise the patch bayonet

contour 140 or at least parts thereof.

Further, at least one sealing element 176 may be part of the connector element 164. Specifically,
the sealing element 176 may fully or partially be designed as a separate sealing element. The seal-
ing element 176 may be integrated into the connector element 164 by multicomponent molding,
preferably by multicomponent injection molding and/or by insert molding. Thus, the sealing ele-
ment 176 may be or may comprise at least one compressible material, such as at least one flexible
material. The sealing element 176 may specifically be or may comprise at least one sealing ring

178, specifically an O-ring 180.

Further, the connector element 164 may comprise at least one electrically conductive rubber mate-
rial 182. The electrically conductive rubber material 182 may exemplarily have a cubic form. Fur-
ther, the electrically conductive rubber material 182 may be located in a second receptacle 184 of
the connector element 164. Specifically, the second receptacle 184 may be configured to suppress
at least to a large extend a slide of the electrically conductive rubber material 182 along a direction
of extension 185 of the sensor patch 134. The second receptacle 184 may be configured such that a
direct connection, specifically an electrically conductive connection, between the electrically con-
ductive rubber material 182 and the sensor 110 may be formed. Therefore, there may be an opening

186 between the first receptacle 168 and the second receptacle 184 as illustrated in Figure 2B.

Moreover, the body mount housing 156 may comprise a through hole 186 which may extend from
the front side 170 to the back side 172. The sensor 110 may extend at least partially through the
through hole 186 in order to extend into a body tissue of the user. Specifically, the shaft 126 of the
sensor 110 may extend at least partially through the through hole 186.

Figure 3 shows an exemplary embodiment of an electronics unit 188 for use in the first embodi-
ment of the sensor assembly 226 in a perspective view. Without limiting the possibility of alterna-

tive uses, the electronics unit 188 is often also referred to as a “re-usable”, whereas the sensor patch
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134 is also often referred to as the “disposable”. The electronics unit 188 is attachable to the body
mount 136 as described above. The electronics unit 188 has at least one electronics component 200
for one or more of controlling the detection of the analyte or transmitting measurement data to an-
other component. Further, the electronics unit 188 comprises an electronics unit housing 202 hav-

ing an electronics unit bayonet contour 204, preferably an electronics unit bayonet screw 206.

The electronics unit housing 202 may fully or partially surround the electronics components 200 of
the electronics unit 188 and/or may hold one or more electronics components 200 of the electronics
unit 188. Specifically, the electronics unit housing 202 may comprise one or more electronics unit
housing base plates 208 and one or more electronics unit housing covers 210 which interact with
the electronics unit housing base plate 208 in order to form an interior space configured for receiv-

ing the one or more electronics components 200 of the electronics unit 188.

The electronics unit bayonet contour 204 may be configured to interact with the patch bayonet
contour 140 as described within Figures 2A to 2C. Thus, the electronics unit bayonet contour 204
may comprise at least one bayonet grove 212 or bayonet slot 214 in which the patch bayonet con-
tour 140, specifically the protrusion 162 of the patch bayonet contour 140, such as described within
Figures 2A to 2C may be guided. The electronics unit bayonet contour 204 may specifically com-

prise at least one first section 216 and at least one second section 218.

The electronics unit 188 further may comprise at least two electrical contacts 220 adapted for di-
rectly or indirectly contacting the sensor 110, such as the sensor 110 as illustrated in Figure 1, ex-
emplarily via the sensor contacts 116 of the sensor 110. As an example, the electrical contacts 220
of the electronics unit 188 may be or may comprise two or more contact pads 222. The electrical
contacts 220 of the electronics unit 188 may be located on a lower side 224 of the electronics unit
188. Specifically, the lower side 224 may be located within the second section 218 of the electron-

ics unit bayonet contour 204.

As outlined above, Figures 4A to 4B show an exemplary embodiment of a first embodiment of a
sensor assembly 226 in a perspective view (Figure 4A) and in a sectional view (Figure 4B), in a
first configuration with the electronics unit 188 attached to the body mount 136 and/or attached to
the sensor patch 134. The sensor assembly 226 comprises the sensor patch 134 having the body
mount 136 and the sensor 110 and the electronics unit 188. The sensor patch 134 and the electron-
ics unit 188 correspond at least in large parts to the sensor patch 134 and the electronics unit 188 as
described within Figures 2A to 2C and Figures 3, respectively. Thus, reference can be made to the

descriptions of Figures 2A to 2C and Figure 3 above.
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Figures 4A and 4B show the sensor assembly 226 in an assembled state. The patch bayonet contour
140 of the sensor patch 134 and the electronics unit bayonet contour 204 in conjunction form a
bayonet connector 228 configured for establishing a releasable mechanical connection between the

electronics unit 188 and the sensor patch 134,

In a mated state, in which the releasable mechanical connection between the electronics unit 188
and the sensor patch 134 may be established by the bayonet connector 228, an electrical connection
between the sensor contacts 116 and the electrical contacts 220 of the electronics unit 188 may be
established. Thereby, the electronics unit 188 may specifically be pressed onto the sensor patch 134
or vice versa by means of the bayonet connector 228. The bayonet connector 228 may at least par-
tially surround the electrical connection between the sensor contacts 116 and the electrical contacts

220 of the electronics unit 188.

In the first section 216 of the electronics unit bayonet contour 214, the protrusion 162 of the may
simply be moved in an essentially axial fashion, such as at an angle of no more than 20°, e.g. no
more than 10°, no more than 5° or even (0° with respect to an axis 230 which interconnects the elec-

tronics unit bayonet contour 214 and the patch bayonet contour 140.

Thus, as an example, while the protrusion 162 of the patch bayonet contour 140 is guided in the
first section 216, the electronics unit bayonet contour 214 and the patch bayonet contour 140 simp-
ly may be pushed together along the axis 230. In the second section 218 the protrusion 162 may be

guided in a spiral or screw-like fashion around the axis 230.

The sealing element 176 may specifically be configured for sealing off at least one region 232 in
between the sensor patch 134 and the electronics unit 188 when the releasable mechanical connec-
tion between the electronics unit 188 and the sensor patch 134 is established. Specifically, the bay-
onet connector 228 may be configured to self-center the sealing element 176 when the releasable
mechanical connection is formed. The bayonet connector 228 may comprise at least one angled
surface 234, preferably at least one conical surface 236. When the releasable mechanical connec-
tion may be formed, the sealing element 176 may be pressed onto the angled surface 236. The an-

gled surface 236 may form a sealing contour 238.

Figures 5A to 5B show the first embodiment of the sensor assembly 226 in a cross-sectional view,
in a second configuration with the electronics unit 188 removed from the body mount 136 and re-
placed by an insertion device 240. The sensor assembly 226 comprises the sensor patch 134 having
the body mount 136 and the sensor 110. The sensor patch 134 corresponds at least in wide parts to
the sensor patch 134 as depicted in Figures 4A to 4B. Thus, reference may be made to the descrip-
tion of Figures 4A and 4B above.
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The sensor assembly 226 may further comprise at least one insertion device 240. The insertion
device 240 may be configured for at least partially inserting the sensor 110 into the body tissue of
the user. The insertion device 240 may be configured to be mountable to the body mount 136.
Thus, the insertion device 240 may comprise at least one insertion device housing 242 having an
insertion device bayonet contour 244. The insertion device bayonet contour 244 may be configured
for establishing a releasable mechanical connection between the insertion device 240 and the sen-
sor patch 134. The insertion device bayonet contour 244 may correspond at least in wide parts to
the electronics unit bayonet contour 204 as illustrated in Figure 3. Thus, reference can be made to

the description of Figure 3 above.

The insertion device 240 may comprise at least one slide 246. The slide 246 may be configured to
hold the connector element 164 with the sensor 110 attached thereto and to connect the connector
element 164 to the body mount 136. The slide 264 may comprise a releasable connector 248 for
engaging the connector element 164, in order to hold the connector element 164 before the con-
nector element 164 is connected to the body mount 136. The slide 246 may be configured to be
guidable in a slidable fashion in such a way that the slide 246 moves toward the body mount 136
and transfers the connector element 164. Thereafter, the slide 246 may be configured to release the
connector element 164 in order to move back from the body mount 136 with the connector element
164 and the sensor 110 remaining attached to the body mount 136. For moving the slide 246, the
insertion device 240 may comprise at least one lever 250 as illustrated in Figure 5A for actuation
by the user and for inserting the sensor 110 into the body tissue. The insertion device 240 may fur-
ther comprise at least one insertion cannula 252 attached to the slide 246. The sensor 110 may be

receivable in the insertion cannula 252 when the connector element 164 is held by the slide 246.

Figure 6 shows an exemplary embodiment of the electronics unit 188 of the second embodiment of
the sensor assembly 226 in a perspective view. The electronics unit 188 may correspond in wide
parts to the electronics unit 188 as depicted in Figure 3. Thus, reference may be made to the de-

scription of Figure 3 above.

The electronics unit 188 as depicted in Figure 6 differs from the electronics unit 188 as described in
Figure 3 by an embodiment of the electronics unit bayonet contour 204. The electronics unit bayo-
net contour 204 as depicted in Figure 6 may comprise at least one electronics unit bayonet contour
protrusion 254. The electronics unit bayonet contour protrusion 254 may have a cylindrical shape.
An electronics unit bayonet contour receptacle 256 may be located within the electronics unit bay-
onet contour protrusion 254. The electronics unit bayonet contour receptacle 256 may have a round
cross-section and may have a smaller diameter than the electronics unit bayonet contour protrusion
254. The electrical contacts 22 may be located on a surface 258 of the electronics unit bayonet con-

tour receptacle 258.
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Figure 7 shows an exemplary embodiment of the sensor patch 134 of the second embodiment of the
sensor assembly 226 in a perspective view. The sensor patch 134 corresponds in wide parts to the
sensor patch 134 as depicted in Figures 2A and 2B. Thus, reference may be made to the description
of Figures 2A and 2B above.

The sensor patch 134 as depicted in Figure 7 differs from the sensor patch 134 as described in Fig-
ures 2A and 2B by an embodiment of the patch bayonet contour 140. The patch bayonet contour
140 as illustrated in Figure 7 may comprise at least one patch bayonet contour receptacle 260 con-
figured for receiving the electronics unit bayonet contour protrusion 254 as illustrated in Figure 6.
Thus, the patch bayonet contour receptacle 260 may comprise a round cross-section. Moreover, the
patch bayonet contour receptacle 260 may comprise a further receptacle 262 configured for receiv-

ing the connector element 164.

Figures 8 A and 8B show an embodiment of the connector element 164 in an assembled state (Fig-
ure 8A) and in a disassembled state (Figure 8B). The connector element 164 is shown in a cross-
sectional view in Figure 8A and in a perspective view in Figure 8B. The connector element 164
may be configured to be receivable in the sensor patch 134 as depicted in Figure 7. Further, the
connector element 164 as illustrated in Figures 8A and 8B may correspond at least partially to the
connector element 164 as depicted in Figure 2C. Thus, reference can be made to the description of

Figure 2C above.

The connector element 164 as illustrated in Figures 8A and 8B may comprise at least one flexible
printed circuit (FPC) connector 264. The flexible printed circuit (FPC) connector 264 may be em-
bodied as a separate conductive element. The sensor 110, specifically the contact portion 128 of the
sensor 110, may be connected to the flexible printed circuit (FPC) connector 264, such as plugged
into the flexible printed circuit (FPC) connector 264. Further, circuit board 266 may be connected
to the flexible printed circuit (FPC) connector 264 configured to contact the electrical contacts 220
of the electronics unit 188 as illustrated in Figure 6. Therefore, the circuit board 266 may comprise
at least two, specifically three, spring contacts 268. The spring contacts 268 may comprise at least
one supporting surface 270 configured to attach to the electrical contacts 220 of the electronics unit
188. Thus, the connector element housing 158 may comprise passage openings 272, specifically

one passage opening 172 for each spring contact 268, respectively.

Figure 9 shows the second exemplary embodiment of the sensor assembly 226 in an assembled
state, with the electronics unit 188 coupled to the sensor patch 134 and/or to the body mount 136,
i.e. in the above-defined first configuration, in a cross-sectional view. The sensor assembly com-
prises the electronics unit 188 and the sensor patch 134. The electronics unit 188 and the sensor

patch 134 correspond to the electronics unit 188 and the sensor patch 134 as illustrated in Figure 6
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and Figure 7, respectively. Thus, reference can be made to the description of Figures 6 and 7

above.

The flexible printed circuit connector 264 may be configured to electrically contact the electronics
unit 188 once a mechanical connection by using the bayonet connector 228 is established. Thereby,
the flexible printed circuit (FPC) connector 264 may fully or partially be surrounded by the bayonet

connector 228.

Figures 10A and 10B show the second exemplary embodiment of the sensor assembly 226 in the
above-defined second configuration, i.e. with the electronics unit 188 removed from the sensor
patch 134 and/or from the body mount 136 and replaced by an insertion device 240, in a perspec-
tive view (Figure 10A) and in a cross-sectional view (Figure 10B). Again, the electronics unit 188
is not shown in these Figures, as in Figures 5A and 5B. The sensor assembly 226 comprises the
sensor patch 134 having the body mount 136 and the sensor 110. The sensor patch 134 corresponds
at least in wide parts to the sensor patch 134 as depicted in Figure 7. Thus, reference can be made

to the description of Figure 7 above.

The sensor assembly 226 may further comprise the insertion device 240. The insertion device 240
may be configured for at least partially inserting the sensor 110 into the body tissue of the user.
Thus, the insertion device 240 may comprise the insertion device housing 242 having an insertion
device bayonet contour 244. The insertion device bayonet contour 244 may be configured for es-
tablishing a releasable mechanical connection between the insertion device 240 and the sensor
patch 134, The insertion device bayonet contour 244 may correspond at least in wide parts to the
electronics unit bayonet contour 204 as illustrated in Figure 6. Thus, reference can be made to the

description of Figure 6 above.

The insertion device 240 may comprise the slide 246. The slide 246 may be configured to hold the
connector element 164 with the sensor attached thereto and to connect the connector element 164
to the body mount 136. The insertion device 240 may at least partially correspond to the insertion
device 240 as illustrated in Figures SA and 5B. Thus, reference can be made to the description of
Figures 5A and 5B above. However, the insertion device 240 as illustrated in Figures 10A and 10B
may comprise a spring element 274 which is configured to move the slide 246. Specifically, the
insertion device 240 may be configured to be handled manually by the user. The insertion device
240 may comprise at least one button 276 located at one end 278 of the insertion device 240 oppos-
ing the insertion device bayonet contour 244. The button 276 may be configured to pull the con-

nector element 164 towards the body mount 136 via the spring element 274.
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List of reference numbers

110 sensor

112 electrochemical sensor
114 electrodes

116 sensor contacts

118 working electrode

120 counter electrode

122 reference electrode
124 substrate

126 shaft

128 contact portion

130 end

132 electrical traces

134 sensor patch

136 body mount

138 patch housing

139 base plate

140 patch bayonet contour
142 patch bayonet screw
144 attachment component
146 adhesive strip

148 plaster

150 adhesive surface

152 flexible extension

154 flexible foil

156 body mount housing
158 connector element housing
160 finger rest

162 protrusion

164 connector element
166 base

168 first receptacle

170 front side

172 back side

174 hock

176 sealing element

178 sealing ring
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180 O-ring
182 electrically conductive rubber material
184 second receptacle
185 direction of extension
186 through hole
188 electronics unit
200 electronics component
202 electronics unit housing
204 electronics unit bayonet contour
206 electronics unit bayonet screw
208 electronics unit housing base plate
210 electronics unit housing covers
212 bayonet grove
214 bayonet slot
216 first section
218 second section
220 electrical contact
222 contact pad
224 lower side
226 sensor assembly
228 bayonet connector
230 axis
232 region
234 angled surface
236 conical surface
238 sealing contour
240 insertion device
242 insertion device housing
244 insertion device bayonet contour
246 slide
248 releasable connector
250 lever
252 insertion cannula
254 electronics unit bayonet contour protrusion
256 electronics unit bayonet contour receptacle
258 surface
260 patch bayonet contour receptacle
262 further receptacle
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266
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272
274
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flexible printed circuit connector
circuit board

spring contact

supporting surface

passage openings

spring element

button

end
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Claims

A sensor assembly (226) for detecting at least one analyte in a body fluid, comprising:
at least one sensor patch (134), having
o at least one body mount (136) configured for attachment to a body of a user; and
o atleast one sensor (110) for detecting the at least one analyte in the body fluid, the
sensor (110) having at least two electrodes (114) configured for detecting the ana-
lyte, the sensor (110) further having at least two sensor contacts (116) for electri-
cally contacting the electrodes (114);
wherein the sensor patch (134) comprises a patch housing (138) with a patch bayonet con-
tour (140);
at least one electronics unit (188) attachable to the body mount (136), having at least one
electronics component (200) for one or more of controlling the detection of the analyte or
transmitting measurement data to another component, wherein the electronics unit (188)
further comprises an electronics unit housing (202) having an electronics unit bayonet con-
tour (204);
wherein the patch bayonet contour (140) and the electronics unit bayonet contour (204) in
conjunction form a bayonet connector (228) configured for establishing a releasable mechan-

ical connection between the electronics unit (188) and the sensor patch (134).

The sensor assembly (226) according to the preceding claim, wherein the electronics unit
(188) further comprises at least two electrical contacts (220), wherein, in a mated state, in
which the releasable mechanical connection between the electronics unit (188) and the sen-
sor patch (134) is established by the bayonet connector (228), an electrical connection be-
tween the sensor contacts (116) and the electrical contacts (220) of the electronics unit (188)
is established.

The sensor assembly (226) according to the preceding claim, wherein in the mated state, the
bayonet connector (228) at least partially surrounds the electrical connection between the

sensor contacts (116) and the electrical contacts (220) of the electronics unit (188).

The sensor assembly (226) according to any one of the two preceding claims, wherein the
electrical connection between the sensor contacts (116) and the electrical contacts (220) of

the electronics unit (188) is established by at least one of: an electrically conductive rubber
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material (182); an anisotropic electrically conductive rubber material; a Zebra connector; an
electrically conductive spring contact (268); a flexible printed circuit connector (264); a con-

tact pin.

The sensor assembly (226) according to any one of the three preceding claims, wherein the
sensor is plugged into a flexible printed circuit connector (264), wherein the electrical con-
nection is directly or indirectly established between the flexible printed circuit connector
(264) and the electronics unit (188).

The sensor assembly (226) according to the preceding claim, wherein the electrical connec-
tion is indirectly established between the flexible printed circuit connector (264) and the

electronics unit (188) via at least one circuit board (266).

The sensor assembly (226) according to any one of the preceding claims, wherein in a mated
state, in which the releasable mechanical connection between the electronics unit (188) and
the sensor patch (134) is established by the bayonet connector (228), the electronics unit
(188) is pressed onto the sensor patch (134) or vice versa, by means of the bayonet connector
(228).

The sensor assembly (226) according to any one of the preceding claims, wherein the sensor
assembly (226) further comprises at least one sealing element (176) configured for sealing
off at least one region in between the sensor patch (134) and the electronics unit (188) when
the releasable mechanical connection between the electronics unit (188) and the sensor patch
(134) is established.

The sensor assembly (226) according to the preceding claim, wherein the bayonet connector
(228) is configured to self-center the sealing element (176) when the releasable mechanical

connection is formed.

The sensor assembly (226) according to the preceding claim, wherein the bayonet connector
(228) comprises at least one angled surface (234), wherein, when the releasable mechanical

connection is formed, the sealing element (176) is pressed onto the angled surface (234).

The sensor assembly (226) according to any one of the preceding claims, wherein the sensor
is attached to at least one connector element (164), wherein the connector element (164) is

connectable to the body mount (136).
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The sensor assembly (226) according to the three preceding claim, the sensor assembly (226)
further comprising at least one slide (246), wherein the slide (246) is configured to hold the
connector element (164) with the sensor (110) attached thereto and to connect the connector

element (164) to the body mount (136).

The sensor assembly (226) according to the preceding claim, wherein the sensor assembly
(226) further comprises at least one insertion device (240) for at least partially inserting the
sensor (110) into a body tissue of the user, wherein the slide (246) is part of the insertion de-
vice (240) and wherein the insertion device (240) is configured for moving the slide (264)

towards the body mount (136) during insertion.

A sensor patch (134) for use in a sensor assembly (226) according to any one of the preced-
ing claims, having
at least one body mount (136) configured for attachment to a body of a user; and
at least one sensor (110) for detecting the at least one analyte in the body fluid, the sensor
(110) having at least two electrodes (114) configured for detecting the analyte, the sensor
(110) further having at least two sensor contacts (116) for electrically contacting the elec-
trodes (114),
wherein the sensor patch (134) comprises a patch housing (138) with a patch bayonet con-
tour (140) for establishing a releasable mechanical connection between the electronics unit
(188) and the sensor patch (134).

An electronics unit (188) for use in a sensor assembly (226) according to any one of the pre-
ceding claims referring to a sensor assembly (226), having at least one electronics compo-
nent (200) for one or more of controlling the detection of the analyte or transmitting meas-
urement data to another component, wherein the electronics unit (188) further comprises an
electronics unit housing (202) having an electronics unit bayonet contour (204) for establish-
ing a releasable mechanical connection between the electronics unit (188) and the sensor
patch (134).

A method for producing a sensor assembly (226) for detecting at least one analyte in a body
fluid, the method comprising:
Providing at least one sensor patch (134), having
o atleast one body mount (136) configured for attachment to a body of a user; and
o atleast one sensor (110) for detecting the at least one analyte in the body fluid, the

sensor (110) having at least two electrodes (114) configured for detecting the ana-
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lyte, the sensor (110) further having at least two sensor contacts (116) for electri-
cally contacting the electrodes (114);
wherein the sensor patch (134) comprises a patch housing (138) with a patch bayonet con-
tour (140);

- providing at least one electronics unit (188) attachable to the body mount (136), having at
least one electronics component (200) for one or more of controlling the detection of the
analyte or transmitting measurement data to another component, wherein the electronics
unit (188) further comprises an electronics unit housing (202) having an electronics unit
bayonet contour (204);

- establishing a releasable mechanical connection between the electronics unit (188) and the
sensor patch (134) by using a bayonet connector (228) formed by the patch bayonet con-

tour (140) and the electronics unit bayonet contour (204).
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