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DESCRIPTION

Description

Field of the invention

[0001] The invention relates to a medical device for detecting at least one analyte in a body
fluid, a method for assembling a medical device and a method of using a medical device. The
device and methods according to the present invention may mainly be used for long-term
monitoring of an analyte concertation 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 as well as in the field of
professional care, such as in hospitals. Other applications are feasible.

Related art

[0002] 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. Without 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.

[0003] Blood glucose monitoring, besides by using optical measurements, specifically may be
performed by using electrochemical biosensors. Examples of electrochemical biosensors for
measuring glucose, 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 Af1.

[0004] 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 measurements 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 been established as another important method for managing,
monitoring and controlling a diabetes state.

[0005] In the process, the active sensor region is applied directly to the measurement site,
which is generally 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
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transcutaneous measurement systems are described in US 6,360,888 B1 or in US
2008/0242962 A1.

[0006] Hence, current continuous monitoring systems typically are transcutaneous systems or
subcutaneous 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 situated 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.

[0007] The sensor typically comprises a substrate, such as a flat substrate, onto which an
electrically conductive pattern of electrodes, conductive traces and contact pads may be
applied. In use, the conductive traces typically are isolated by using one or more electrically
insulating materials. The electrically 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.

[0008] As outlined above, in transcutaneous systems, a control part is typically required, 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. Examples of electrical contacts for contacting a triangular assembly of
contact pads are shown e.g. in DE 954712 B. Other techniques for providing electrical
contacts, such as by appropriate spring contacts, are generally known and may be applied.

[0009] In order to avoid detrimental effects of the aggressive environment onto the conductive
properties of the electrical contact, the region of the electrical contact is typically encapsulated
and protected against humidity. Generally, encapsulations of electrical locks and contacts by
using appropriate seals is known from e.g. DE 200 20 566 U1. Specifically in transcutaneous or
subcutaneous sensors, in which the region of electrical contact between the sensor and the
control part is close to the human skin, an efficient protection against humidity, dirt, sweat and
detergents, such as detergents used for body care, is crucial.

[0010] US2012/0197222 A1 discloses medical device inserters and processes of inserting and
using medical devices. A method is disclosed which comprises removing a substantially
cylindrical cap from an inserter to expose a substantially cylindrical sleeve; removing a cover
from a substantially cylindrical container holding sensor components; and fitting the sensor
components into the inserter.

[0011] WO 2010/091028 A1 discloses an integrated analyte monitoring device assembly. The
integrated analyte monitoring device assembly comprises an analyte sensor for
transcutaneous positioning through a skin layer and maintained in fluid contact with an
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interstitial fluid under the skin layer during a predetermined time period. The analyte sensor
has a proximal portion and a distal portion. Sensor electronics are coupled to the analyte
sensor. The sensor electronics comprises a circuit board having a conductive layer and a
sensor antenna disposed on the conductive layer. Further, the sensor electronics comprises
one or more electrical contacts provided on the circuit board and coupled with the proximal
portion of the analyte sensor to maintain continuous electrical communication. Further, the
sensor electronics comprises: a data processing component provided on the circuit board and
in signal communication with the analyte sensor. The data processing component is configured
to execute one or more routines for processing signals received from the analyte sensor.
Further, the data processing component is configured to control the transmission of data
associated with the processed signals received from the analyte sensor to a remote location
using the sensor antenna in response to a request signal received from the remote location.

[0012] WO 2014/018928 A1 discloses on-body analyte monitoring devices configured for
uncompressed and compressed configurations and methods of using the analyte monitoring
devices. The devices comprise a collapsible housing, wherein upon desired placement and
user application of force to the housing converts the analyte monitoring device from an
uncompressed configuration to a low-profile compressed state while guiding an analyte sensor
through the skin and into contact with bodily fluid to measure an analyte level therein. Also
provided are systems and kits.

[0013] European patent application number 14 180 045.8, filed on August 6, 2014, discloses a
medical device and a method for producing a medical device. The medical device comprises at
least one implantable device having at least one implantable portion adapted for at least
partially being implanted into a body tissue of a user. The implantable device further has at
least one contact portion connected to the implantable portion. The medical device further
comprises at least one housing. The housing is configured to receive the implantable portion.
The housing is configured to provide a sterile packaging such that the implantable portion is
sealed against a surrounding environment. The housing comprises at least one first part and at
least one second part. The first part and the second part are removable connectable to form
the sterile packaging. The first part comprises at least one first sealing surface and the second
part comprises at least one second sealing surface. The first sealing surface and the second
sealing surface interact to form a sealing area. The implantable device has an interconnecting
portion connecting the implantable portion and the contact portion. The interconnecting portion
is led through the sealing area.

[0014] US 2008/255440 A1 describes a method of forming a sterilized sensor package and a
sterilized sensor package. Specifically, a sensor package is provided comprising an
implantable sensor having an electrode area and an electric contact area. The package
comprises a shield packaging enclosing at least the electrode area of the sensor while
exposing the electric contact area.

[0015] US 2015/0080684 A1 discloses a sensor insertion assembly comprising a sensor
cartridge having an insertion needle and a sensor within a sterile capsule. The sensor insertion
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assembly further comprises an inserter comprising a chamber for receiving the sensor
cartridge. The inserter further comprises an insertion mechanism operable for actuating the
insertion needle for inserting the sensor.

[0016] US 2014/0066730 A1 discloses a system for in vivo measurement of an analyte
concentration. Specifically, the analyte concentration, such as glucose, in a human or animal
body is measured with an implantable sensor that generates measurement signals. The
measurement signals are compressed through statistical techniques to produced compressed
measurement data that is easier to process and communicate.

[0017] US 2012/0190952 A1 discloses a wearable, conductive textile patch that may include
any of a number of features for monitoring body analytes and/or delivering fluids to a body. In
one embodiment a single, patch-mounted system monitors glucose levels of a diabetic person
and provides appropriate doses of insulin in response to the glucose measurements.

[0018] US 2007/0073129 A1 discloses a flexible sensor apparatus. Specifically, a flexible
mounting base to hold a sensor at an infusion site is described. The sensor is a removable in
vivo sensor for monitoring analyte concentration level in a patient, such as blood glucose level.

[0019] US 2008/0319278 A1 discloses a physiological sensing device comprising, in
combination a sensor for the measurement of the partial pressure of carbon dioxide, a body
temperature sensor and a heart rate and oxygen saturation sensor. The sensor device can be
used to continuously monitor the vital signs of a patient.

[0020] Despite the advantages and the progress achieved by the above-mentioned
developments, specifically in the field of continuous monitoring technology, some significant
technical challenges remain. Thus, generally, known techniques for protecting an electrical
contact between a sensor and a control part generally are rather complex. An assembly of a
plurality of components is generally required, which typically implies a complex and costly
manufacturing process. Further, known techniques generally require voluminous components,
which is an issue, specifically considering the fact that miniaturizing the sensor systems is a
factor contributing to the convenience of use. Specifically in case complex encapsulation parts
manufactured by plastic molding techniques are required for protecting the electrical contacts,
a rising of costs and sensor volume typically has to be taken into account. Further, cleaning of
complex protective covers, such as protections including O-rings or other seals, turns out to be
difficult.

Problem to be solved

[0021] It is therefore an objective of the present invention to provide a medical device for
detecting at least one analyte in a body fluid and a method for assembling a medical device,
which at least partially avoid the shortcomings of known devices and methods of this kind and
which at least partially address the above-mentioned challenges. Specifically, a device and
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methods shall be disclosed which allow for easy manufacturing and simple handling processes
by a user.

Summary of the invention

[0022] This problem is solved by a medical device for detecting at least one analyte in a body
fluid and a method for assembling a medical device, having the features of the independent
claims. Preferred embodiments of the invention are disclosed in the dependent claims.

[0023] 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
"Alincludes B" may both refer to a situation in which, besides B, no other element is present in
A (i.e. 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.

[0024] Further, it shall be noted that the terms "at least one”, "one or more" or similar
expressions indicating 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.

[0025] Further, as used in the following, the terms "preferably”, "more preferably",
"particularly”, "more particularly”, "specifically”, "more specifically” or similar terms are used in
conjunction with optional 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 invention may, as the skilled person will recognize, be performed by
using alternative features. Similarly, 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.

[0026] In a first aspect of the present invention, a medical device for detecting at least one
analyte in a body fluid is disclosed. The medical device comprises at least one analyte sensor
having an insertable portion adapted for at least partially being inserted into a body tissue of a
user. The medical device further comprises at least one insertion cannula. The analyte sensor
is at least partially placed inside the insertion cannula. Further, the medical device comprises
at least one housing. The housing comprises at least one sensor compartment configured to at
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least partially receive the analyte sensor. The sensor compartment forms a sealed
compartment receiving at least the insertable portion of the analyte sensor. The sealed
compartment comprises at least one detachable upper cap and at least one detachable lower
cap. The detachable lower cap is configured for detachment before insertion, thereby opening
the insertable portion for insertion. The insertion cannula is attached to the detachable upper
cap. The detachable upper cap is configured for detachment after insertion, thereby removing
the insertion cannula. The sensor compartment comprises at least one intermediate
component disposed in between the detachable upper cap and the detachable lower cap. The
detachable upper cap and the detachable lower cap are attached to each other via a screwing
connection.

[0027] Further, the medical device comprises at least one electronics unit. The analyte sensor
is operably connected to the electronics unit. The electronics unit comprises at least one
interconnect device with at least one electronic component attached thereto. The interconnect
device fully or partially. i.e. at least partially, surrounds the housing.

[0028] As generally used within the present invention, the term "medical device" may refer to
an arbitrary device configured for conducting at least one medical analysis and/or at least one
medical procedure. The medical device therefore generally may be an arbitrary device
configured for performing at least one diagnostic purpose and/or at least one therapeutic
purpose. In the following, without restricting further embodiments, the present invention mainly
will be described in terms of a medical device configured for performing at least one diagnostic
purpose and, specifically, a medical device comprising at least one analyte sensor for
performing at least one analysis. The medical device specifically may comprise an assembly of
two or more components capable of interacting with each other, such as in order to perform
one or more diagnostic and/or therapeutic purposes, such as in order to perform the medical
analysis and/or the medical procedure. Specifically, the two or more components may be
capable of performing 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 least one analyte in the body fluid.
The medical device generally may also be or may comprise at least one of a sensor assembly,
a sensor system, a sensor kit or a sensor device.

[0029] The medical device may be a disposable medical device. The term "disposable medical
device" may generally refer to an arbitrary medical device configured to be disposed of after
use. Thus, one or more materials may specifically be low priced and/or easily recyclable.
Specifically, the electronics unit may be a single-use electronics unit. The term "single-use"
may generally refer to a property of an arbitrary element of being configured to be applied only
for one time. Thus, after detecting the at least one analyte in the body fluid, the user may
remove the electronics units from the body tissue, dispose the electronics unit and may utilize
a further, new medical device comprising a further, new electronics unit for another detection of
the analyte in the body fluid.

[0030] 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,
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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.
However, additionally or alternatively, the invention may be applied to other types of users or
patients or diseases.

[0031] As further used herein, the term "body fluid" generally may refer to a fluid which
typically is present 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.

[0032] 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 further detail below, the sensor may be configured for
detecting at least one analyte in a body tissue.

[0033] As further used herein, the term "analyte" may refer to an arbitrary element, component
or compound 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.

[0034] 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 comprise 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 comprise 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.

[0035] As further used herein, the term "analyte sensor" may generally refer to an arbitrary
element which is adapted to perform the above-mentioned process of the detection and/or
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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
presence of the analyte.

[0036] The analyte sensor specifically may be an electrochemical sensor. As used herein, an
"electrochemical sensor" 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 measurement” 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. The electrochemical 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. The detection may be analyte-specific. The measurement
may be a qualitative and/or a quantitative measurement. Still, other embodiments are feasible.

[0037] The analyte sensor may particularly be a transcutaneous sensor. As used herein, the
term "transcutaneous sensor" generally refers to an arbitrary sensor which is adapted to be
fully or at least partly arranged within the body tissue of the patient or the user. For this
purpose, the analyte sensor comprises the insertable portion. The term “insertable portion"
may generally refer to a part or component of an element configured to be insertable into an
arbitrary body tissue. In order to further render the analyte sensor to be usable as a
transcutaneous sensor, the analyte 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. Specifically, the insertable portion of the
analyte sensor may have a biocompatible surface. As an example, the transcutaneous sensor,
specifically the insertable portion, 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. Other parts or components
of the analyte sensor may stay outside of the body tissue. The other parts may be connectable
to an evaluation device such as to the electronics units as will further be described below.

[0038] The transcutaneous sensor generally may be dimensioned such that a transcutaneous
insertion is feasible, such as by providing a width in a direction perpendicular 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, e.g. a length of 5 mm to 30 mm. As used herein, the term "length” may refer to a direction
parallel to the insertion direction. It shall be noted, however, that other dimensions are feasible.

[0039] The term "insertion cannula” may generally refer to an arbitrary element which may be
insertable into the body tissue of the user, particularly in order to deliver or to transfer a further
element. Therefore, the insertion cannula may specifically be or may comprise a hollow tube or
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a hollow needle. The insertion cannula e.g. may comprise at least one cross-section selected
from the group consisting of round, elliptical, U-shaped, V-shaped. Still, other embodiments are
feasible. Specifically, the insertion cannula may be a slotted cannula. The insertion cannula
may be configured to be inserted vertically or at an angle of 90° to 30° to the body tissue of the
user.

[0040] The medical device may further comprise at least one septum received in the sensor
compartment. As generally used herein, the term "septum” may generally refer to an arbitrary
sealing element configured for sealing of a volume or room providing an environmental
protection against moisture and/or an ambient atmosphere, or the like. As an example, the
septum may be or may comprise at least one pierceable foil, disk, shim, plug or plate, made of
a material which may be pierced by the insertion cannula and which may re-seal a piercing
hole generated by the insertion cannula after retraction of the insertion cannula. Specifically,
the septum may be made of an elastic material such as an elastomer. The septum may be
manufactured by injection molding, specifically by two-component injection molding. The
septum may be penetrable by an elongate object with a small diameter such as by the
insertion cannula. After a penetration by the elongate object, an opening of the septum caused
by the elongate object may be closed itself and the septum may further be configured to
provide a tight sealing from the environment of the volume or the room. Specifically, the
septum may be configured for sealing a remainder of the sensor compartment after
detachment of the detachable upper cap. The insertion cannula may be configured for being
pulled through the septum when the detachable upper cap is detached from the housing.

[0041] Further, the insertion cannula may comprise at least one barbed hook configured to
prevent a further movement of the insertion cannula after usage. As further used herein, the
term "barbed hook" may refer to an arbitrary tool which may comprise a portion which is
curved or indented such that the portion may be applied to hold another object. Moreover, the
barbed hook may be shaped in a specific manner such that a passing of the other object
through the barbed hook may only be possible in one direction, wherein, in the counter
direction, a movement may be completely suppressed or at least to a large extent reduced.
Specifically, this property may be realized by small, further hooks being located such that ends
of the hooks may point in a direction opposing a direction in which the other object is movable.

[0042] The medical device may further comprise at least one retraction mechanism for
retracting the insertion cannula after insertion of the insertable portion of the analyte sensor
into the body tissue. The term "retraction mechanism" may generally refer to an arbitrary
construction which is configured to move an object in an opposite direction of a direction in
which the object may have been moved before the retraction mechanism is applied. Therefore,
the retraction mechanism may comprise at least one retraction spring element, more
preferably at least one retraction spring element disposed between the housing and the
insertion cannula and biased in order to retract the insertion cannula from the body tissue. The
retraction mechanism may at least partially be comprised within the detachable upper cap.

[0043] As used herein, the term "electronics unit" generally refers to an arbitrary device having
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at least one electronic component. Specifically, the electronics unit may comprise at least one
electronic component for one or more of performing a measurement with the analyte sensor,
performing a voltage measurement, performing a current measurement, recording sensor
signals, storing measurement signals or measurement data, transmitting sensor signals or
measurement data to another device. The electronics unit may specifically be embodied as a
transmitter or may comprise a transmitter, for transmitting data. Other embodiments of the
electronic components are feasible.

[0044] The electronics unit comprises at least one interconnect device, preferably a printed
circuit board, more preferably a flexible printed circuit board. As used herein, an interconnect
device generally refers to an element or a combination of elements which are capable of
carrying one or more electronics components and interconnecting these one or more
electronics components, such as interconnecting the one or more electronics components
electrically or electronically with each other and/or with one or more contact pads. As an
example, the interconnect device may comprise a base and one or more electrical traces
and/or one or more electrical contact pads disposed thereon and/or therein. As an example,
the interconnect device may comprise a printed circuit board which may either be rigid or fully
or partially be embodied as a flexible printed circuit board. The base, as an example, may be a
flat element having a lateral extension which exceeds its width by at least a factor of 10, more
preferably by at least a factor of 100 or even a factor of 1000. Other embodiments are feasible.
Rigid materials which may be used for the base are fiber-enforced plastic materials such as
fiber-enforced epoxy materials like glass-fiber-enforced epoxy materials such as FR-4. Other
materials may be used. Specifically, as outlined above, the base may be a flexible base, such
that the interconnecting device may fully or partially be embodied as a flexible printed circuit
board. In this case, as an example, the flexible base may fully or partially be made of one or
more flexible plastic materials such as one or more plastic foils or laminate, such as
polyimides.

[0045] As outlined above, the electronics unit comprises at least one electronic component
attached to the interconnect device. Therein, the at least one electronic component may
directly or indirectly be attached to the interconnect device. As an example, the electronic
component may directly be attached to the interconnect device by using one or more of
soldering, bonding or electrically conductive adhesive. Thus, the interconnect device may
comprise one or more contact pads, wherein corresponding contacts of the electronic
component are electrically connected to the one or more contact pads. Additionally or
alternatively, however, the at least one electronic component may indirectly be attached to the
interconnect device, such as via at least one electronic housing. Thus, the at least one
electronic housing may be attached to the interconnect device. Still, an electrical contact
between the at least one electronic component and the interconnect device may be made,
such as via at least one contact passing through the electronic housing. The electronic housing
may fully or partially surround the at least one electronic component. As an example, the
electronic housing may comprise at least one lower electronic housing component attached to
the interconnect device, wherein the at least one electronic devices inserted into the lower
electronic housing component on a side opposing the interconnect device. The at least one
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electronic housing may further comprise at least one further electronic housing component,
such as at least one upper electronic housing component, which, in conjunction with the lower
electronic housing component, may form an encapsulation which fully or partially surrounds the
electronic component. Additionally or alternatively, however, other types of encapsulation of the
at least one electronic component may be used, such as encapsulation by using one or more
casting and/or potting compounds. Thus, as an example, the lower electronic housing
component may be used for receiving the at least one electronic component, wherein the
upper shell or protection above the electronic component is created by using a casting and/or
potting, such as by using one or more of an epoxy, a thermoplastic polymer, a rather, a
silicone, and epoxies or the like. Additionally or alternatively, no electronic housing component
may be used at all, such as by directly placing the at least one electronic component onto the
interconnect device.

[0046] Similarly, the at least one optional energy reservoir, such as at the at least one battery,
may directly or indirectly be attached to the at least one interconnect device. Thus, again, the
at least one energy reservoir may fully or partially be encapsulated by at least one energy
reservoir housing. Again, the at least one energy reservoir housing may comprise one or more
components, such as a lower energy reservoir housing component placed onto the
interconnect device, configured for receiving the at least one energy reservoir. As an upper
protection, either an upper energy reservoir housing such as an upper cover may be used or,
additionally or alternatively, a casting or potting. In both cases, the energy reservoir may
electrically be connected via the at least one interconnect device with the at least one
electronic component. Thus, generally, in this embodiment or other embodiments, the at least
one interconnect device may comprise one or more electrical traces for electrically connecting
the optional energy reservoir with the at least one electronic component, directly or indirectly.

[0047] As further used herein, the term "electronic component” generally refers to an arbitrary
element or combination of elements which fulfill at least one electrical or electronic purpose.
Specifically, the at least one electronic component may be or may comprise at least one
component selected from the group consisting of an integrated circuit, an amplifier, a resistor,
a transistor, a capacitor, a diode or an arbitrary combination thereof. The at least one
electronic component specifically may be or may comprise at least one device capable of
controlling the analyte sensor, in order to perform at least one analytical measurement with the
analyte sensor. Specifically, the at least one device may comprise at least one voltage
measurement device and/or at least one current measurement device. Other setups or
embodiments are feasible. The at least one electronic component, as an example, may
comprise at least one application-specific integrated circuit (ASIC).

[0048] As described above, the analyte sensor is operably connected to the electronics unit.
The term "operably connected" may specifically refer to a state, wherein two or more objects
are connected to each other such that they can interact with each other. Specifically, the
analyte sensor may be operably connected to the electronics unit such that sensor signals of
the analyte sensor may be transmitted to the electronics unit. Thus, the term "operably
connected" may also refer to an electrically conductive connection. The analyte sensor may be
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electrically connected to the interconnect device, preferably via at least one of a soldering
connection, a welding connection, an electrical bonding, a conductive adhesive material or a
plug connection. The interconnect device may be fixedly positioned within the electronics
compartment of the housing.

[0049] 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
alternatively, the housing may provide one or more interior spaces for receiving one or more
further components or elements. The housing may specifically be manufactured by injection
molding. However, other embodiments are feasible.

[0050] As used herein, the term "compartment” may generally refer to an arbitrary subpart of a
superior element creating a partially or fully enclosed space that may be usable to contain
and/or store objects. The subpart may specifically be completely or at least to a large extend
closed such that an interior of the compartment may be isolated from a surrounding
environment. Exemplarily, the compartment may be separated from other parts of the superior
element by one or more walls. Thus, within the housing, two or more compartments may be
comprised which may fully or partially be separated from one another by one or more walls of
the housing. Each compartment may comprise a continuous space or lumen configured for
receiving one or more objects. The housing, however, may also fully or partially be embodied
by using one or more deformable materials, in a deformable state and/or in a hardened or a
cured state.

[0051] As described above, the sensor compartment forms a sealed compartment. The term
"sealed compartment” may refer to a property of a compartment of being isolated from a
surrounding environment such that a transfer of gas, fluids and/or solid elements is completely
or at least to a large extent reduced. Specifically, the sensor compartment may be configured
to provide a sterile packaging for the insertable portion of the analyte sensor. Exemplarily, the
detachable lower cap may be a sterile cap configured to provide sterile packaging for the
insertable portion of the analyte sensor, such that the insertable portion is sealed against a
surrounding environment. The term "sterile” may generally refer to a property of an arbitrary
object of being at least to a large extent free from all forms of life and/or other biological agents
such as prions, viruses, fungi, bacteria or spore forms. Thus, the sterile object may be treated
by at least one sterilization process that eliminates and/or deactivates the forms of life and/or
the other biological agents. The sterilization process may comprise one or more of the
following techniques: heating, chemical treatment, irradiation, high pressure, filtration.
However, other techniques are feasible. The sterilization process may be conducted within a
specified region or area of the object such as a surface of the object.

[0052] As will be outlined in further detail below, the sensor compartment comprises the at
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least one intermediate component. The upper cap and the lower cap may be attached to the
intermediate component. The upper cap and the lower cap are attached to each other, in a
detachable fashion. The intermediate component is located in between the upper cap and the
lower cap. The interconnect device, as will be outlined in further detail below, may be attached
to the intermediate component or vice versa.

[0053] The term "cap” may refer to an arbitrary element which is configured to close or to seal
a volume. Specifically, the cap may close or seal an opening of an arbitrary container. The
terms "upper cap" and "lower cap" may be considered as description without specifying an
order and without excluding a possibility that several kinds of upper caps and lower caps may
be applied. The term "detachable” may refer to a property of an element of being removable
from an arbitrary object. Thereby, a close bonding or contact between the element and the
object may be disconnected. Generally, the element may be removable in a reversible manner
wherein the element may be attachable and detachable from the object or in an irreversible
manner wherein the element may not be attachable to the object after detachment.
Specifically, as will be outlined in further detail below, the detachable upper cap and/or the
detachable lower cap may be connected to one another and/or to the intermediate component
via at least one predetermined breaking point, such as via at least one predetermined breaking
point having a weakening in the wall of the housing in order to allow for a simple and well-
defined detachment of the caps by hand, such as at least one predetermined breaking point
comprising one or more grooves, notches or slots in the wall. Alternatively, instead of using a
predetermined breaking point, other types of detachable connections may be used, such as a
screwing connection.

[0054] The detachable upper cap and/or the detachable lower cap may exemplarily have an
elongate shape and provide an interior volume. The detachable upper cap and/or the
detachable lower cap may have one or more handles allowing for a user to detach the
respective cap. The detachable upper cap and the detachable lower cap may be detachably
connected to the intermediate component. Specifically, the detachable upper cap and the
detachable lower cap may be detachably connected to the intermediate component on
opposing sides of the intermediate component. Moreover, the detachable upper cap and the
detachable lower cap are detachably connected to one another, with the intermediate
component in between. Specifically, the detachable upper cap may partially surround the
insertion cannula. The insertion cannula may be fixedly attached to the detachable upper cap.

[0055] As outlined above, the detachable upper cap may be detachably connected to the
intermediate component, such as at at least one upper predetermined breaking point.
Additionally or alternatively, the detachable lower cap may be detachably connected to the
intermediate component at at least one lower predetermined breaking point. As further used
herein, the term "predetermined breaking point’ may refer to an arbitrary part of an element
being configured to break during mechanical load while other parts of the element remain
undamaged. Specifically, the predetermined breaking point may comprise at least one notch
wherein a thickness of the element may be smaller in comparison to other parts of the
element. The upper predetermined breaking point and the lower predetermined breaking point
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may specifically be ring-shaped breaking points. The terms "upper breaking point" and "lower
breaking point" may be considered as description without specifying an order and without
excluding a possibility that several kinds of upper breaking points and lower breaking points
may be applied. Additionally or alternatively, instead of using one or more predetermined
breaking points, other types of detachable connections may be used, such as one or more
screwing connections.

[0056] The sensor compartment may comprise at least one sealed opening, such as for
leading a portion of the analyte sensor out of the sensor compartment, in order to be operably
connected to the electronics unit, such as to the interconnect device and/or to the at least one
electronic component attached thereto. The term "sealed” may generally refer to a property of
an arbitrary element of being completely or at least to a large extent isolated from a
surrounding environment. The sealed opening may comprise at least one sealing element. The
term "sealing element" may generally refer to an arbitrary element which is configured to cover
one or more elements to be sealed off from environmental influences such as moisture. The
sealing element may seal the sensor compartment. Exemplarily, the sealing element may
comprise at least one sealing lip. As used herein, the term "sealing lip" may refer to a
maximum in a cross-sectional profile of the sealing element, which, when the sealing element
thereon is pressed on another surface, is the first part of the sealing element to contact the
other surface. The profile itself may be symmetric or asymmetric in shape, wherein an
asymmetric profile may be favorable. The sealing element may comprise at least one sealing
material, particularly a deformable sealing material, more preferably an adhesive material. The
analyte sensor may pass through the sealed opening. The analyte sensor may be partially
received in the sensor compartment. Specifically, the insertable portion may be at least partially
received in the sensor compartment. The at least one sealed opening specifically may fully or
partially be part of or fully or partially be integrated in the intermediate component. Thus, the
intermediate component, as an example, may fully or partially be made of a deformable or
flexible material, such as of at least one elastomeric material.

[0057] The interconnect device generally may have an arbitrary shape. Thus, as outlined
above, the interconnect device specifically may be a flat device, having a flat base. The flat
base may directly or indirectly be attached to the skin of the user. Thus, as an example, the
interconnect device may comprise an upper side and a lower side, specifically a flat lower side,
wherein the lower side comprises at least one adhesive element for attachment of the
interconnect device to the skin of the user. Thus, as an example, at least one adhesive may
directly or indirectly be applied to the lower side. Additionally or alternatively, at least one
plaster or adhesive strip may be attached directly or indirectly to the lower side, with an
adhesive surface facing the skin of the user. The lower side specifically may be a side from
which the analyte sensor protrudes from the medical device.

[0058] The cross-section of the interconnect device, such as the cross-section of the flat base,
however, may be adapted to the handling steps for insertion. Specifically, the interconnect
device, such as the flexible interconnect device and more specifically the flexible printed circuit
board, may have a noncircular shape, with one or more portions. Specifically, an asymmetric
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shape may be used. As an example, the interconnect device may comprise a first portion,
preferably a first flap, having the electronic component attached thereto, and a second portion,
preferably a second flap, having an electrical energy reservoir, preferably a battery, attached
thereto. The first portion or second portion, as an example, each may have an essentially
circular shape, wherein the circular shape, as an example, may be broken only in a region in
which the first or second portion is connected to a central portion of the interconnect device
which may be connected to the housing. Thus, as an example, the interconnect device may
comprise a central portion connected to the housing and one, two or more than two portions
attached to the central portion. The central portion, as an example, may comprise an opening
through which the housing may penetrate the interconnect device.

[0059] Thus, as an example, the interconnect device specifically may comprise one, two or
more than two flaps or wings which protrude from the housing. As an example, the
interconnect device may have a shape of the wings of a moth or butterfly, preferably with
foldable wings which may be folded upwardly or downwardly. Thus, as an example, the first
portion and the second portion may be foldable, preferably in an upwardly or downwardly
fashion towards an axis of the housing. The folding specifically may be used during insertion, in
order to provide a more stable grip to the medical device when pushing the insertion cannula
into the body tissue of the user. Thus, as an example, the first and second portions may be
folded upwardly during insertion, and, afterwards, may be folded into a flat configuration again,
such as in order to be placed flatly against the skin of the user and, preferably, to be adhered
to the skin of the user by at least one adhesive.

[0060] As outlined above, the interconnect device may have an opening, wherein the housing
fully or partially may penetrate the interconnect device through the opening. Thus, as an
example, the housing may partially be located on an upper side of the interconnect device and
partially be located on a lower side of the interconnect device, such as by partially protruding
upwardly from the interconnect device and partially protruding downwardly from the
interconnect device. Therein, an upward direction may be a direction which faces away from
the skin of the user and a downward direction may be a direction which faces the skin of the
user. As outlined above, the insertion cannula may point in the downward direction.

[0061] As further outlined above, the housing may fully or partially be attached to the
interconnect device. Specifically, the housing may be attached to a rim of the opening of the
interconnect device. As an example, the housing may comprise an intermediate component, as
outlined above, wherein the interconnect device may fully or partially be attached to the
intermediate component. Thus, the intermediate component may comprise the above-
mentioned rim, with the interconnect device attached thereto.

[0062] The detachable upper cap and the detachable lower cap specifically may be disposed
on opposite sides of the interconnect device. As further outlined above, the housing has at
least one intermediate component disposed in between the detachable upper cap and the
detachable lower cap. The intermediate component specifically may comprise a sealing ring,
specifically a sealing ring which seals a connection between the upper cap and the lower cap.
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The detachable upper cap and the detachable lower cap are attached to one another by a
screwing mechanism, with the intermediate component located in between the detachable
upper cap and the detachable lower cap.

[0063] As outlined above, the analyte sensor, such as with the insertable portion, may be
located inside the sensor compartment and, with at least one other portion, such as with an
interconnecting portion, may be located outside the sensor compartment, in order to be
operably connected to the electronics unit, such as to the interconnect device and/or the at
least one electronic component. In order to lead the analyte sensor out of the sensor
compartment in a sealed fashion and in order to avoid ingression of humidity, dirt or microbial
pollution, the intermediate component may comprise at least one sealed opening, wherein the
analyte sensor passes through the sealed opening. The insertable portion of the analyte
sensor may at least partially be received in the sensor compartment, wherein an opposing end
of the analyte sensor, such as an interconnecting portion of the analyte sensor, may be
attached to the electronics unit.

[0064] The intermediate component, as an example, may be made of a rigid material.
Alternatively, however, the intermediate component may fully or partially be made of a
deformable material, such as of a fully or partially flexible or elastic material. Thus, as an
example, the at least one intermediate component may be made of an elastomeric material.

[0065] The interconnect device, as outlined above, may be connected mechanically to the
intermediate component. As an example, the interconnect device may fully or partially
surround the intermediate component. The intermediate component may comprise a
protruding rim, wherein the interconnect device may fully or partially be connected, specifically
mechanically, to the protruding rim. Generally, for mechanically connecting the interconnect
device to the housing, such as to the intermediate component, any type of connection
mechanism may be used. Specifically, however, the interconnect device may be connected to
the housing by using a gluing or welding connection. Other connections, however, are feasible,
such as form-fit or force-fit connections.

[0066] The insertion cannula specifically may fixedly be attached to the detachable upper cap.
The medical device may further comprise at least one septum received in the sensor
compartment, wherein the insertion cannula passes through the septum, wherein the septum
is con-figured for sealing a remainder of the sensor compartment after detachment of the
detachable upper cap.

[0067] The electronics unit may contain one or more electronic components attached to the
interconnect device. The electronic component specifically may be configured for controlling a
measurement performed with the analyte sensor. The medical electronic component
specifically may contain an application-specific integrated circuit (ASIC). The electronic
component specifically may contain at least one of a measurement device configured for
performing an electrochemical measurement with the analyte sensor, such as at least one
current measurement device and/or at least one voltage measurement device. Further, one or
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more of a current source and/or a voltage source may be comprised.

[0068] The detachable upper cap and/or the detachable upper cap may comprise at least one
handle. As further used herein, the term "handle"” may refer to an arbitrary element which may
be part of an object that can be moved or used by hand. Specifically, the detachable lower cap
may comprise the handle configured for enabling the user to detach the detachable lower cap
from the medical device. The handle may comprise at least one hygroscopic material,
preferably at least one desiccant, more preferably activated carbon.

[0069] The medical device may further comprise at least one insertion aid configured for
enabling a user to drive the insertion cannula into the body tissue and to insert the insertable
portion of the analyte sensor. As further used herein, the term "insertion aid" may refer to an
arbitrary technical construction being configured to insert an object into another object.
Therefore, the insertion aid may comprise at least one insertion mechanism. As further used
herein, the term "mechanism" may refer to an arbitrary mechanism designed to transform input
forces and movement into a desired set of output forces and movement. Specifically, the
insertion mechanism may be configured such that the user may apply a force in a direction of
insertion to the insertion cannula. Therefore, the insertion aid may be configured to facilitate a
handling of the medical device by the user and/or to reduce application errors. The insertion
aid may at least partially surround the housing. Further, the insertion aid may be at least
partially coupled to the housing.

[0070] The insertion aid may comprise a detachable lower cover mechanically coupled to the
detachable lower cap. As further used herein, the term "cover” may refer to an arbitrary
element that completely or at least to a large extent closes an object. Specifically, the cover
may be or may comprise a shell, particularly a half-shell, surrounding the medical device. The
detachable lower cover may be configured such that a removal of the detachable lower cover
removes the detachable lower cap. The insertion aid may further comprise at least one upper
cover. The upper cover may be directly or indirectly coupled to one or both of the insertion
cannula or the detachable upper cap, such that a movement of the upper cover against the
frame drives the insertion cannula. The terms "lower cover" and "upper cover" may be
considered as description without specifying an order and without excluding a possibility that
several kinds of lower covers and upper covers may be applied. The insertion aid may further
comprise at least one frame. The term "frame" may refer to an arbitrary element which may be
configured to support other components of a physical construction. The frame may be
displaceable on the skin of the user and may at least partially surround the housing. The upper
cover may be movable against the frame.

[0071] In a further aspect of the present invention, a method for assembling a medical device
according to any embodiment as described above or as further described below is disclosed.
The methods comprise the method steps as given in the independent claims and as listed as
follows. The method steps may be performed in the given order. However, other orders of the
method steps are feasible. Further, one or more of the method steps may be performed in
parallel and/or on a timely overlapping fashion. Further, one or more of the method steps may
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be performed repeatedly. Further, additional method steps may be present which are not
listed.

[0072] The method for assembling the medical device comprises:

1. a) providing at least one part of the housing, the at least one part of the housing
comprising the sensor compartment with the detachable upper cap and the detachable
lower cap;

2. b) placing the analyte sensor at least partially into the sensor compartment, wherein the
analyte sensor and the at least one part of the housing provided in step a) form an
intermediate product;

3. ¢) sterilizing the intermediate product; and

4. d) connecting the electronics unit to the intermediate product.

[0073] The housing may be manufactured by injection molding. During step b) at least one
further element may be placed at least partially into the sensor compartment. The at least one
further element may be selected from the group consisting of: an insertion cannula, a sealing
element, particularly a septum. The method may further comprise operably connecting,
specifically electronically connecting, the analyte sensor with the electronics unit.

[0074] Step ¢) may be conducted by at least one sterilization process based on radiation,
particularly e-beam sterilization. The method may further comprise at least one step of
sterilizing the electronics unit, particularly by gas sterilization.

[0075] Specifically, the method may be performed such that step c¢) is performed before
performing step d), in order to avoid exposing the electronics unit to the radiation. Similarly, the
sterilization of the electronics unit may be performed after placing the electronics unit into the
electronics compartment or into the at least one part thereof, in a state in which the sensor
compartment is sealed, such as by the detachable upper cap and the detachable lower cap.
Consequently, for sterilizing the electronics unit, a gas sterilization may be used, such as by
using ethylene oxide. Since the sensor compartment is sealed by the upper cap and the lower
cap, the gas used for gas sterilizing the electronics unit may be prevented from entering the
sensor compartment and, thus, may be prevented from affecting the analyte sensor or at least
the insertable portion of the analyte sensor disposed therein.

[0076] By using this two-step sterilization, the specific requirements and sensitivities of the
different components may be accounted for. Thus, generally, the electronics unit is sensitive
against and may be damaged by high energy radiation, such as gamma rays or electron
beams. Consequently, the radiation sterilization may be performed on the intermediate
product, without the electronics unit being connected to the analyte sensor, in order to sterilize
the analyte sensor or at least the insertable portion of the analyte sensor. Contrarily, the
analyte sensor or typical sensor chemicals used therein in most cases are sensitive against
and may be damaged by sterilizing gases such as ethylene oxide. Consequently, the
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sterilization of the electronics unit connected to the analyte sensor may be performed such that
the sterilizing gas such as the ethylene oxide is prevented from interacting with the insertable
portion of the analyte sensor. Consequently, the sterilization processes may be optimized
independently, without taking the risk of destroying the electronics unit by radiation and without
taking the risk of destroying the analyte sensor by sterilizing gas.

[0077] In a further aspect of the present invention, a method of using the medical device
according to any embodiment as described above or as further described below is disclosed.
The methods comprise the method steps as given in the independent claims and as listed as
follows. The method steps may be performed in the given order. However, other orders of the
method steps are feasible. Further, one or more of the method steps may be performed in
parallel and/or on a timely overlapping fashion. Further, one or more of the method steps may
be performed repeatedly. Further, additional method steps may be present which are not
listed.

[0078] The method of using a medical device comprises:

1. I. providing the medical device;

2. Il. removing the detachable lower cap;

3. lll. inserting the analyte sensor into the body tissue; and

4. IV. removing the detachable upper cap, thereby removing the insertion cannula from the
medical device.

[0079] The medical device may further comprise the at least one insertion aid comprising the
at least one upper cover and the detachable lower cover as described above. Thereby, the
method of using a medical device may further comprise:

1. i. removing the detachable lower cover, thereby removing the detachable lower cap;
2. ii. inserting the analyte sensor into the body by applying an insertion mechanism via the
upper cover.

[0080] The housing and/or the interconnect device may comprise the at least one adhesive
surface, such as an adhesive surface which may optionally be covered by at least one
protective foil, wherein, such as during step i. and/or during step ii., the protective foil may be
removed. Specifically, the detachable lower cover may be removed by a rotatory motion.
However, other embodiments are feasible. The upper cover may comprise at least one spring
drive and before conducting step i. the spring drive may be tightened thereby securing parts of
the insertion mechanism, wherein after conducting step Il., the insertion cannula is retracted by
at least one spring.

[0081] The proposed medical device, the method for assembling a medical device and the
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method of using a medical device provide many advantages over known devices and methods.

[0082] Usually, common medical devices may initially comprise two components. The two
components may form a final product after application of the medical device to the body tissue
of the user. The analyte sensor may commonly have to be connected to the electronics unit via
the user. This may specifically lead to errors during application and thus to severe
consequences such as measurement errors. Therefore, in common medical devices, elaborate
constructions may generally have to be realized to circumvent error sources. The elaborate
constructions may exemplarily comprise sealings, electrical contacts or locking forces.

[0083] Specifically in case of analyte sensors which are electrochemical sensors, electronic
components may generally not be treatable via beam sterilization. However, electrochemical
sensors themselves generally may only be treatable via beam sterilization so that a
functionality of the electrochemical sensor may be ensured.

[0084] Therefore, the medical device according to the present invention may comprise a
combination of a sterile compartment including the analyte sensor and the electronics unit
which may specifically be a single-use electronics unit. The sterile compartment may be
integrated into or attached to the electronics unit.

[0085] The user may receive an "all-in-one" medical device without a need for assembling the
medical device. The medical device may further be robust and low-priced. An application of the
medical device to the body tissue of the user may be conductible in a simple and intuitive
manner.

[0086] Parts of the medical device may remain at the body tissue of the user after using the
medical device. These parts may stay at the body tissue during a predetermined application
period. A sterilization of the analyte sensor and a subsequent assembling of the electronics
unit during assembling the medical device may be realized without opening the sealed
compartment. Further, a compact and small construction as well as a simple assembling may
be possible.

[0087] During using the medical device, the housing may be opened by the user. A protective
foil of the adhesive element may be removed and the detachable lower cap may be detached.
The medical device may be mounted on the body tissue of the user and the analyte sensor
may be inserted into the body tissue. The insertion cannula may be removed from the body
tissue. Thereafter, the detachable upper cap may be detached from the medical device.

[0088] The septum may be an individual component or may be manufactured by injection
molding. The barbed hook may be configured to prevent a second usage of the insertion
cannula. The barbed hook may be an additional component or may be integrated as one
component. The insertion cannula may be a tube or a stamped-bent part. The insertion
cannula may be sealed by the septum. Therefore, the insertion cannula may specifically have
a round cross-section. However, other embodiments such as a flat design are feasible.
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[0089] The insertion aid may comprise the upper cover. The upper cover may be part of the
primary packaging. Further, the user may use the upper cover for using the medical device.
The upper cover may be fixedly connected to the detachable upper cap. The insertion aid may
have the retraction mechanism configured to retract the insertion cannula automatically after
the insertion cannula has been inserted into the body tissue. The detachable lower cover of the
insertion aid may be part of the primary packaging. Further, the detachable lower cover may
be fixedly connected to the detachable lower cap. During opening of the detachable lower
cover, the detachable lower cap may be opened at the same time and the adhesive surface
may be exposed. The frame may protect the insertion cannula, specifically before using the
medical device. The user may hold the medical device onto the body tissue. The frame may
require an initial force such that the user may build up a force during manually inserting the
insertion cannula and may insert quickly. The frame may trigger a mechanism such that the
insertion cannula may be withdrawn automatically as soon as the frame is compressed.
Specifically, the mechanism may be a spring-pretensioned mechanism. The insertion aid may
provide an easy handling for the user.

[0090] The detachable lower cover may comprise a basis which is fixedly connected to a lower
part of the detachable lower cap, exemplarily via a snap connection, an adhesive bonding
and/or a longitudinal guide or transferring force. The basis may comprise gripping surfaces for
detaching the detachable lower cover. The basis may at the same time be a cover for the
adhesive surface. This may lead to an extended shelf-life of the adhesive surface. By
detaching of the detachable lower cover, the detachable lower cap may be opened, the
insertion cannula and the analyte sensor may be exposed and the adhesive surface may be
exposed at the same time.

[0091] The upper cover of the insertion aid may comprise the spring drive. The spring drive
may be configured to trigger the insertion of the insertion cannula. The spring drive may be
tensioned during pressing the electronics unit into the insertion aid. The insertion cannula may
click into an element which may trigger a withdrawing of the insertion cannula after insertion.

[0092] The upper cover may comprise guiding elements such that a circulation of the
electronics unit within the insertion aid is at least to a large extent suppressed. Exemplarily, the
electronics unit may have a non-round shape, there may be guiding rails in an external shape
of the electronics unit and/or there may be special structures such as nuts within the
electronics unit.

[0093] The insertion aid may be triggered via a release button. The medical device may be
shot on the body tissue. At a bottom dead center the spring drive may be released for
withdrawing the insertion cannula. The insertion aid may be removed from the body tissue.
The user may optionally detach the detachable upper cap with the insertion cannula by hand.
Optionally, the user may tilt the insertion aid thereby detaching the detachable upper cap.

[0094] A tensioning of the medical device may be realized via a rotational movement. Thereby,
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the housing may be turned on and may be hold up from below. This may exemplarily be
realized by a suitable formed primary packaging. Thereby, the primary packaging may be
coupled with the detachable lower cap. Exemplarily, the insertion aid may be configured to
conduct the rotational movement for detaching the detachable lower cap by itself. This may be
realized as follows: During tensioning of the medical device, two mechanisms may be
tensioned. A first mechanism may refer to a spring system for inserting the analyte sensor into
the body tissue as described above. A second mechanism may refer to the rotational
movement as described above. The electronics unit may be fixed at a top dead center within
the insertion aid. As soon as the electronics unit may be fixed, there may be a rotational
movement in a counter direction.

[0095] Alternatively, other mechanisms may be applied to remove the detachable upper cap
from the electronics compartment such as a coupled mechanism which may be withdrawable
in an easy manner, cutting a breaking point with a knife or turning off the detachable upper
cap. The detachable upper cap does not need to be fixedly connected to the electronics
compartment. To facilitate assembling of the medical device and/or to facilitate removing the
detachable upper cap by the user, the couple mechanism may be applied. Exemplarily, a tube-
in-tube-system may be applied comprising a sealing with an elastic mass such as rubber,
thermoplastic polymers, an epoxy or silicone.

[0096] By using a flexible interconnect device, such as a flexible printed circuit board, the at
least one electronic component may be applied to a flexible, bendable part and, consequently,
may be in a less spacey state as compared to the electronics unit with the analyte sensor
inserted into the body tissue and the electronics unit flatly resting on the skin of the user.

[0097] During the insertion process, when the whole medical device is pressed onto the skin
and when the sensor is inserted into the body tissue, the skin may distort and bulge inwardly,
at the insertion site. In case the skin is not held in place by a stiff device, such as a body mount
including a plaster, the insertion depth may, thus, vary, depending on the bulging of the skin.
By deforming the electronics unit during insertion, such as by folding the flaps upwardly, a
more constant insertion depth may be achieved.

[0098] Further, the use of a flexible interconnect device such as a flexible printed circuit board
significantly may increase the comfort of wearing the medical device and the analyte sensor
inserted into the body tissue. Additionally, a stiff body mount is more prone to losing contact
with and detaching from the skin of the user. A flexible system, contrarily, may move with the
movement of the skin and provides a lower surface for mechanical influences. Consequently,
the stability of the device is increased as compared to conventional devices.

[0099] Thus, generally, during step VII. of the method of using the medical device, the at least
two portions of the interconnect device, such as the at least two flaps, may be folded or bent
upwardly. After insertion, the at least two portions may be folded back, in order to rest flatly on
the skin of the user. This foldable medical device generally may lead to a compact medical
device which may easily be manufactured. The user may obtain a completely manufactured
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continuous monitoring system without need for further assembly, as compared to e.g. a system
which requires an establishment of electrical connections by the user, such as by using one or
more plugs. The risk of failure during application of the analyte sensor thereby is greatly
reduced. Further, the medical device may be designed as a compact system for insertion.
Further, the robustness may be increased, and the cost of the medical device may be reduced
due to a lowering of the number of parts required for the medical device.

[0100] Further, a part of the housing may remain on the body of the user after insertion. Thus,
as outlined above, an intermediate component may remain on the skin of the user, after
detaching the lower and upper cap and after insertion of the analyte sensor.

[0101] The at least one electronic component may fully or partially be encapsulated. Thus, as
outlined above, an encapsulation may even be provided in a soft fashion, by using soft
materials for encapsulating the at least one electronic component. Thus, the at least one
electronic housing may fully or partially be made of at least one flexible or deformable or soft
material. As an example, rubber, silicone, a thermoplastic polymer, or other soft materials may
be used, which further increases the comfort of wearing the medical device.

[0102] By using an insertion aid, such as an insertion aid comprising the at least one housing
and/or the at least one upper cap and/or the insertion cannula, the electronics unit may be
designed in a small fashion during insertion, wherein, afterwards, by flapping down the portions
of the interconnect device, the electronics unit may be mounted to the skin of the user, e.g.
without opening a sterile range. Consequently, a compact system and a simple mounting and
insertion may be realized.

Short description of the figures

[0103] Further details of the invention may be derived from the following disclosure of
preferred embodiments. The features of the embodiments may be realized in an isolated way
or in any combination. The invention is not restricted to the embodiments. The embodiments
are schematically depicted in the figures. Identical reference numbers in the figures refer to
identical elements or functionally identical elements or elements corresponding to each other
with regard to their functions.

[0104] In the figures:

Figure 1
shows a cross-sectional view of a first embodiment of a medical device;
Figure 2
shows a top view of a second embodiment of a medical device;
Figure 3
shows a perspective view of the second embodiment of the medical device, with an
electronic housing and an energy reservoir housing opened;
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Figure 4
shows the setup of Figure 3 with an electronic component and an energy reservoir
removed;

Figure 5
shows the embodiment of Figure 2 with a first portion and a second portion bent
upwardly, in a perspective view;

Figure 6
shows the setup of Figure 5 in a side view, with the lower cap removed, with the
insertion cannula before insertion;

Figure 7
shows the setup of Figure 6 during insertion; and

Figure 8
shows the medical device after insertion (without the body tissue).

Detailed description of the embodiments

[0105] In Figure 1, a cross-sectional view of a first embodiment of a medical device 110 for
detecting at least one analyte in a body fluid is shown. The medical device 110 comprises an
analyte sensor 112, which, as an example, may be embodied as flexible analyte sensor and
which preferably is embodied as an electrochemical analyte sensor. The analyte sensor 112
comprises an insertable portion 114 which is configured for insertion into a body tissue of a
user.

[0106] The medical device 110 further comprises an insertion cannula 116, which, as an
example, may be embodied as a slotted insertion cannula 116. Other types of insertion
cannulae are feasible, too. The insertable portion 114 of the analyte sensor 112 is located
inside the insertion cannula 116.

[0107] The medical device 110 further comprises a housing 118, enclosing a sensor
compartment 120. The sensor compartment 120 forms a sealed compartment 122 which is
sealed against an environment of the medical device 110. The sealed compartment 122
receives the insertable portion 114 of the analyte sensor 112 and, further, may receive the
insertion cannula 116.

[0108] The housing 118, such as the sealed compartment 122, comprises a detachable upper
cap 124 and a detachable lower cap 126. The detachable upper cap 124 and the detachable
lower cap 126 may be connected to one another, such as by a screwing mechanism.
Alternatively, however, the detachable upper and lower cap 124, 126 may detachably be
connected to other components of the housing 118.

[0109] The housing 118 further comprises an intermediate component 128, which, preferably,
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may have the shape of a ring and/or which may surround the insertion cannula 116 in a ring-
shaped fashion. The intermediate component 128 may comprise a sealed opening 130
through which the analyte sensor 112 is guided out of the sealed compartment 122, such that
a connection portion 132 of the analyte sensor 112 is located outside the sealed compartment
122. The intermediate component 128, as an example, may fully or partially be made of a
deformable or flexible material forming a sealing between the upper cap 124 and the lower cap
126. As an example, the intermediate component 128 may fully or partially be made of an
elastomeric material such as a rubber and/or a silicone.

[0110] The medical device 110 further comprises at least one electronics unit 134. The
electronics unit 134 comprises an interconnect device 136 which, preferably, is fully or partially
embodied as a flexible printed circuit board 138. The interconnect device 136 may comprise,
which is not show in the figures, one or more conductive traces and/or one or more contact
portions such as contact pads. As an example, the connection portion or contact portion 132 of
the analyte sensor 112 may electrically be connected to one or more of the electrical traces
and/or contact pads of the interconnect device 136, in order to electrically contact the analyte
sensor 112. Thus, as an example, the intermediate component 128 may comprise one or more
protrusions 140 which simply may support the connection portion or contact portion 132 of the
analyte sensor 112 and/or which e.g. may press the connection portion or contact portion 132
of the analyte sensor 112 onto the interconnect device 136, such as onto one or more contact
pads of the interconnect device 136 and/or onto one or more conductive traces. The protrusion
140 may comprise a rim 141 which fully or partially surrounds a region in which the analyte
sensor 112 is electrically connected to the interconnect device 136. Further, a soldering and/or
a conductive adhesive may be used for electrically connecting the analyte sensor 112 with the
interconnect device 136.

[0111] The electronics unit 134 further comprises at least one electronic component 142 which
may directly or indirectly be applied to the interconnect device 136. As will be outlined in further
detail below, the at least one electronic component 142 may fully or partially be encapsulated,
such as by one or more electronic housings 144.

[0112] The interconnect device 136 may comprise at least one adhesive surface. Thus, as an
example, the medical device 110, on a side of the interconnect device 136 facing a skin of the
user, also referred to as a lower side 146, may comprise at least one adhesive element 148
and/or at least one adhesive surface, such as a plaster. On the lower side 146, the plaster may
comprise at least one removable liner which may be removed before adhesion to the skin of
the user.

[0113] For manufacturing the medical device 110 as shown in Figure 1, firstly, the housing 118
with the insertion cannula 116 and the analyte sensor 112 at least partially disposed therein
may be provided. Further, the interconnect device 136 may be provided and, at this stage or at
a later stage, the analyte sensor 112 may operably be connected to the interconnect device
136 and/or to an electronic component 142 disposed thereon. Preferably before providing an
electronic component of the electronics unit 134, the analyte sensor 112 may be sterilized,
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such as by radiation sterilization, e.g. by electron beam sterilization. Afterwards, the at least
one electronic component 112 may be applied, such as by applying the at least one electronic
component 142 to the interconnect device 136. At this stage, preferably after sealing the
housing 118, a further step of sterilization may be applied, in order to sterilize the electronics
unit 134. For this purpose, a method of sterilization may be used which is not compatible with
the insertable portion 114 of the analyte sensor 112, such as by using a gas sterilization. The
sterilizing gas, however, due to the sealing properties of the housing 118 and, specifically, the
sealed compartment 122, may not reach the insertable portion 114 of the analyte sensor 112.
Thus, the at least one electronic component 142 and the insertable portion 114 may be
sterilized independently, without detrimental influences.

[0114] In Figures 2 to 8, a second embodiment of the medical device 110 is shown, which is
widely similar to the embodiment shown in Figure 1, except for minor differences which will be
explained in further detail below. Therein, different views and different configurations of the
embodiment are shown. Figure 2 shows a top view, Figures 3 and 4 show perspective partial
views, Figures 5, 6 and 7 show a folded configuration, and Figure 8 shows a configuration with
the upper and lower caps 124, 126 and the insertion cannula 116 removed and with the
electronics unit 134 resting on a skin of a user (not shown), with the insertable portion 114 of
the analyte sensor 112 protruding into a body tissue of the user. These different views and
configurations of the second embodiment of the present invention, in the following, will be
explained in conjunction. For most components and reference numbers, reference may be
made to the description of Figure 1 above.

[0115] Thus, the medical device 110 widely corresponds to the setup shown in Figure 1. Again,
an interconnect device 136 is provided, which may be embodied as a flexible printed circuit
board 138. The interconnect device 136, however, in this embodiment, comprises a first
portion 150, also referred to as a first flap, as well as a second portion 152, also referred to as
a second flap. The first and second portions, as specifically shown in Figure 2, preferably may
have a circular shape. However, other shapes are feasible. The circular shape, however, may
increase the comfort of wearing. The interconnect device 136 may further comprise a central
portion 154 which connects the interconnect device 136 with the housing 118, such as, as can
be seen in Figure 3, with the intermediate component 128 of the housing 118. The central
portion 154 of the interconnect device 136 may comprise an opening 156 for receiving the
housing 118. The interconnect device 136 may directly or indirectly be attached to the
intermediate component 128 of the housing 118, such as by using a protruding rim of the
intermediate component 128 or the like.

[0116] As opposed to the setup shown in Figure 1, the embodiment shown in Figures 2 to 8
shows an alternative connection between the analyte sensor 112 and the electronics unit 134.
Thus, in each embodiment, the analyte sensor 112 may electrically be connected to the
electronic component 142 of the electronics unit 134, as shown e.g. in Figure 3, and/or to the
interconnect device 136, as e.g. shown in the embodiment of Figure 1. A combination of both
embodiments, however, is feasible.
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[0117] The embodiment shown in Figures 2 to 8 further shows an option in which the
electronics unit 134, besides the at least one electronic component 142, comprises at least one
electrical energy reservoir 158, such as a battery or the like. The at least one electronic
component 142 may be disposed directly or indirectly on the first portion 150 or first flap,
whereas the at least one electrical energy reservoir 158 may directly or indirectly be disposed
on the second portion 152, such as the second flap. The electrical energy reservoir 158 may
be electrically connected to the electric component 142 via at least one electrical trace
disposed on and/or in the interconnect device 136, which is not shown in the figures.

[0118] As outlined above, the at least one electronic component 142 and/or the at least one
electrical energy reservoir 158 may directly or indirectly be connected to the interconnect
device 136. Specifically, as shown in the embodiment of Figures 2 to 8, the electronic
component 142 and/or the electrical energy reservoir 158 may fully or partially be surrounded
by at least one housing and/or encapsulation. Thus, in the embodiment shown in Figures 2 to
8, the electronic component 142 is fully or partially encapsulated by an electronic housing 160
having a lower electronic housing component 162 attached to the interconnect device 136 with
a receptacle 162 therein, for receiving the electronic component 142. Inside the receptacle
164, one or more contact pads and/or one or more electrical tracers may be provided, in order
to connect the electronic component 142 with the interconnect device 136. After placement of
the electronic component 142 and after connection of the analyte sensor 112 to the electronic
component 142, an upper electronic housing component 166 may be applied, in order to cover
the electronic component 142, as can be seen when comparing the setup of Figures 3 and 5.
However, other encapsulation techniques may be used, such as by using a casting, e.g. by
using a rubber, a mold or another sealing for encapsulating the electronic component 142.

[0119] Similarly, the electrical energy reservoir 158 may fully or partially be encapsulated.
Thus, as can be seen e.g. in Figures 3 and 4, the electronics unit 134 may comprise an energy
reservoir housing 168, e.g. with a lower energy reservoir housing component 170 with a
receptacle 172 therein, which may directly or indirectly be attached to the interconnect device
136, and, optionally, an upper energy reservoir housing component 174. The housings 160,
168 may fully or partially be made of rigid materials or may fully or partially be made of
deformable or soft materials. Thus, again, as an example, the upper energy reservoir housing
component 174 may also fully or partially be made of a deformable material, such as a
moldable or castable material.

[0120] As outlined above, the interconnect device 136 preferably is fully or partially be made of
a flexible or deformable material. Thus, as an example, a flexible printed circuit board 138 may
be used. This allows for a handling, in which the interconnect device 136, during insertion, has
a different configuration as compared to the configuration later on, with the analyte sensor 112
inserted. As an example, the foldable flaps 150, 152 may be folded upwardly, as shown e.g. in
Figures 5 to 7. Thus, firstly, the flaps 150, 152 may be bent upwardly, and the lower cap 126
may be removed, as shown in Figure 6. The insertion cannula 116 may pierce the skin 176 of
the user, as shown in Figure 6. An adhesive surface 178 on a lower side 146 of the medical
device 110 may, firstly, get in contact with the skin 176 in the range of the central portion 154,
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as shown e.g. in Figure 7. Afterwards, after insertion, the portions 150, 152 may be folded
back in a horizontal position, resting on the skin 176, and adhering to the skin 176. Further, the
detachable upper cap 124 with the insertion cannula 116 may be removed, thereby
transforming the configuration from Figure 7 into the configuration shown in Figure 8, with the
sensor 112 with its insertable portion 114 inserted into the body tissue and with the detachable
upper cap 124 and the cannula 116 removed.
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PATENTKRAV

1. Medicinsk anordning (110) til pavisning af mindst én analyt i en
kropsvaske, hvilken medicinsk anordning (110) omfatter:

. mindst én analytsensor (112) med en indfgringsdel (114), der er tilpasset
til mindst delvist at blive indfgrt 1 et kropsvav af en bruger,

. mindst én indfgringskanyle (116), hvor analytsensoren (112) er mindst
delvist placeret inden i indfgringskanylen (116);

° mindst ét hus (118), hvor huset (118) omfatter mindst ét sensorrum (120),
hvor sensorrummet (120) danner et forseglet rum (122), der modtager mindst
indfgringsdelen (114) af analytsensoren (112), hvor det forseglede rum (122) omfatter
mindst én aftagelig gvre hette (124) og mindst én aftagelig nedre hatte (126), hvor den
aftagelige nedre hatte (126) er konfigureret til aftagning fgr indfgring, hvorved
indfgringsdelen (114) abnes til indfgring, hvor indfgringskanylen (116) er fastgjort til den
aftagelige gvre hatte (124), hvor den aftagelige gvre hatte (124) er konfigureret til
aftagning efter indfgring, hvorved indfgringskanylen (116) fjernes, hvor sensorrummet
(120) omfatter mindst én mellemkomponent (128), der er anbragt mellem den aftagelige
gvre hette (124) og den aftagelige nedre hatte (126); og

. mindst €n elektronikenhed (134), hvor analytsensoren (112) er operativt
forbundet med elektronikenheden (134), hvor elektronikenheden (134) omfatter mindst
én forbindelsesanordning (136) med mindst én elektronisk komponent (142) fastgjort
dertil, hvor forbindelsesanordningen (136) helt eller delvist omgiver huset (118),
kendetegnet ved, at den aftagelige gvre hatte (124) og den aftagelige nedre hatte (126)

er fastgjort til hinanden via en skrueforbindelse.

2. Medicinsk anordning (110) ifglge det foregaende krav, hvor
forbindelsesanordningen (136) omfatter en printplade (138).

3. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
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krav, hvor forbindelsesanordningen (136) omfatter en fleksibel printplade (138).

4. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor forbindelsesanordningen (136) har en abning (156), hvor huset (118) helt eller

delvist trenger ind i forbindelsesanordningen (136) gennem abningen (156).

5. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den aftagelige gvre hatte (124) og den aftagelige nedre hette (126) er anbragt

pa modsatte sider af forbindelsesanordningen (136).

6. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor analytsensoren (112) er elektrisk forbundet med forbindelsesanordningen

(136).

7. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor analytsensoren (112) er elektrisk forbundet med forbindelsesanordningen
(136) via mindst én af en loddeforbindelse, en svejseforbindelse, en elektrisk binding, et

ledende klebemateriale eller en stikforbindelse.

8. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor analytsensoren (112) er placeret med indfgringsdelen (114) inden i
sensorrummet (120) og er placeret med en forbindelsesdel uden for sensorrummet (120)

for at vaere operativt forbundet med elektronikenheden (134).

9. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende

krav, hvor mellemkomponenten (128) omfatter en tetningsring.

10. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den aftagelige gvre hette (124) og den aftagelige nedre hatte (126) er
aftageligt forbundet med mellemkomponenten (128) pa modsatte sider af



10

15

20

25

30

DK/EP 4233720 T3

mellemkomponenten (128).

11. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor mellemkomponenten (128) er konfigureret til at forblive pa en brugers hud
efter aftagning af den aftagelige nedre hette (126) og den aftagelige gvre hette (124) og
efter indfgring af analytsensoren (112).

12. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor mellemkomponenten (128) er lavet af et stift materiale eller er helt eller delvist

lavet af et deformerbart materiale.

13. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor mellemkomponenten (128) omfatter mindst én forseglet dbning (130), hvor

analytsensoren (112) passerer gennem den forseglede abning (130).

14. Medicinsk anordning (110) ifglge det foregaende krav, hvor
indfgringsdelen (114) af analytsensoren (112) mindst delvist modtages i sensorrummet
(120), hvor en modsat ende af analytsensoren (112) er fastgjort til elektronikenheden

(134).

15. Medicinsk anordning (110) ifglge et hvilket som helst af de to foregaende
krav, hvor den mindst ene forseglede abning (130) helt eller delvist er en del af eller helt

eller delvist er integreret i mellemkomponenten (128).
16. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor forbindelsesanordningen (136) mindst delvist omgiver mellemkomponenten

(128).

17. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
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krav, hvor sensorrummet (120) er konfigureret til at tilvejebringe en steril emballage til

indfgringsdelen (114) af analytsensoren (112).

18. Medicinsk anordning (110) ifglge det foregaende krav, hvor den aftagelige
nedre hatte (126) er en steril hatte, der er konfigureret til at tilvejebringe steril forpakning
til indfgringsdelen (114) af analysesensoren (112), sdledes at indfgringsdelen (114) er

forseglet mod et omgivende miljg.

19. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den medicinske anordning (110) yderligere omfatter mindst &t
indfgringshjelpemiddel, der er konfigureret til at ggre det muligt for en bruger at fgre
indfgringskanylen (116) ind i kropsvavet og indfgre indfgringsdelen (114) af
analytsensoren (112), hvor indfgringshjelpemidlet mindst delvist omgiver huset (118),
hvor indfgringshjelpemidlet omfatter et aftageligt nedre lag, der er mekanisk koblet til
den aftagelige nedre hatte (126), hvor det aftagelige nedre lag er konfigureret siledes, at
en fjernelse af det aftagelige nedre lag fjerner den aftagelige nedre hzatte (126), hvor
indfgringshjelpemidlet omfatter mindst én ramme, som kan forskydes pa brugerens hud,
og som mindst delvist omgiver huset (118), hvor indfgringshjelpemidlet yderligere
omfatter mindst ét gvre lag, der kan bevages mod rammen, hvor det gvre lag er direkte
eller indirekte koblet til den ene eller begge af indfgringskanylen (116) eller den
aftagelige gvre heette (124), saledes at en bevagelse af det gvre lag mod rammen fgrer

indfgringskanylen (116).

20. Medicinsk anordning (110) ifglge det foregaende krav, hvor
indfgringshjelpemidlet er mindst delvist koblet til huset (118).

21. Medicinsk anordning (110) ifglge et hvilket som helst af de to foregaende
krav, hvor det aftagelige nedre lag omfatter en base, der er forbundet med en nedre del af
den aftagelige nedre hatte (126) via en klikforbindelse, en klebende binding og/eller en
langsgaende fgring eller overfgrende kraft.
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22. Medicinsk anordning (110) ifglge det foregaende krav, hvor basen
samtidig er et lag til en kleebende overflade (178), hvor den aftagelige nedre haette (126)
kan abnes ved aftagning af det aftagelige nedre lag, indfgringskanylen (116) og
analytsensoren (112) kan blotlegges, og den klebende overflade (178) kan blotlegges

samtidig.

23. Medicinsk anordning (110) ifglge et hvilket som helst af de fire

foregaende krav, hvor rammen er konfigureret til at beskytte indfgringskanylen (116).

24. Medicinsk anordning (110) ifglge et hvilket som helst af de fem
foregaende krav, hvor rammen kraever en indledende kraft, sa en kraft kan opbygges af
brugeren under manuel indfgring af indfgringskanylen (116), og indfgringskanylen (116)
kan indfgres hurtigt, hvor rammen er konfigureret til at udlgse en mekanisme, saledes at

indfgringskanylen (116) automatisk traekkes tilbage, sa snart rammen presses sammen.

25. Medicinsk anordning (110) ifglge et hvilket som helst af de seks
foregaende krav, hvor indfgringshjelpemidlet omfatter mindst én indfgringsmekanisme,
hvor indfgringsmekanismen er konfigureret saledes, at en kraft kan pafgres af brugeren i

en indfgringsretning af indfgringskanylen.

26. Medicinsk anordning (110) ifglge et hvilket som helst af de syv
foregdende krav, hvor det gvre lig omfatter fgreelementer, siledes at rotation af
elektronikenheden (134) inden i indfgringshjelpemidlet i det mindste, i vid udstrakning,

er forhindret.

27. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den medicinske anordning (110) omfatter mindst én
tilbagetrekningsmekanisme til tilbagetreekning af indfgringskanylen (116) efter indfgring
af indfgringsdelen (114) af analytsensoren (112) i kropsvavet.
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28. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende

krav, hvor elektronikenheden (134) omfatter en sender til at sende data.

29. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor indfgringskanylen (116) er konfigureret til at blive indfgrt lodret pa brugerens

kropsvav.

30. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den aftagelige ¢vre hatte (124) mindst delvist omgiver indfgringskanylen
(116).

31. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor indfgringskanylen (116) er sikkert fastgjort til den aftagelige gvre hette (124).

32. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende

krav, hvor analytsensoren (112) er en elektrokemisk sensor.

33. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den mindst ene analyt er valgt fra gruppen bestdende af glukose, kolesterol,

triglycerider, laktat.

34. Medicinsk anordning (110) ifglge et hvilket som helst af de foregaende
krav, hvor den aftagelige gvre hatte (124) er et element, der er konfigureret til at lukke

eller forsegle et volumen eller en abning af en beholder.

35. Fremgangsmade til samling af en medicinsk anordning (110) ifglge et
hvilket som helst af de foregaende krav, hvor fremgangsmaden omfatter:
a) at tilvejebringe mindst én del af huset (118), hvilken mindst ene del af

huset (118) omfatter sensorrummet (120) med den aftagelige gvre hette (124) og den
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aftagelige nedre hette (126);

b) at placere analytsensoren (112) mindst delvist i sensorrummet (120), hvor
analytsensoren (112) og den mindst ene del af huset (118), der er tilvejebragt 1 trin a),
danner et mellemprodukt;

) at sterilisere mellemproduktet; og

d) at forbinde elektronikenheden (134) med mellemproduktet.

36. Fremgangsmade ifglge det foregdende krav, hvor trin c¢) omfatter en

stralingssterilisering.
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