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Body-wearable medical device comprising a sealing element

The present invention relates to a body-wearable medical device comprising a first housing portion
and a second housing portion, the first housing portion having a female portion and the second housing
portion having a male portion, the male portion is at least partially inserted into the female portion
thereby defining a circumferential clearance gap, wherein a circumferential sealing element is
arranged in the circumferential clearance gap between the female portion and the male portion.

A body-wearable medical device is a small, relatively lightweight device that during its use is carried
along by a patient. Thus, the body-wearable medical device is exposed to the same various
environmental conditions and stress as the patient. Sometimes the body-wearable medical device is
concealed by clothing, sometimes not. In order to prevent a malfunction caused by an ingress of dust,
water, and/or humidity the circumferential sealing provided within the circumferential gap between the

female portion and the male portion.

However, as the body-wearable medical device is carried by a user, the body-wearable medical device
may not only be exposed to dust, water and humidity, but also to forces and stress caused by the
patient's movements and activities. For example, during sport or movements of the user forces and
stress exert on the body-wearable medical device that may cause a temporary deformation of the first
housing portion and/or the second housing portion. Due to the temporary deformation of the first
housing portion and/or the second housing portion, the width of the circumferential clearance gap
between the female portion and the male portion may alter. A change of the width of the clearance
gap may negatively affecting the sealing between the female portion and the male portion as provided

by the sealing element.

Accordingly, it is an object of the present invention to provide a body-wearable medical device
comprising an improved sealing that is less prone to failure by stress and forces exerting on the body-

wearable medical device.

At least one of the above objects is solved by a body-wearable medical device as outlined above,
wherein the female portion and the male portion are fixed to each other by a circumferential fixation
glue that is arranged in the circumferential clearance gap between the female portion and the male

portion next to the circumferential sealing element.
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The circumferential fixation glue helps to keep the position of the first housing portion relative to the
second housing portion. The circumferential fixation glue at least partially fills the clearance gap
between the female portion and the male portion. Furthermore, the circumferential fixation glue helps
to prevent that part of the female portion and part of the male portion are displaced from each other
by stress or forces exerting on the body-wearable medical device. Thereby, the clearance gap is less
likely deformed and the sealing element maintains its sealing function.

According to an embodiment, the sealing element is a sealing glue having a smaller elastic modulus
than the fixation glue. The purpose of the fixation glue is to keep the female portion and the male
portion within their relative position, while the sealing glue prevents an ingress of at least one of water,
dust, splash water and humidity. When providing a sealing element formed by a sealing glue, the
sealing glue itself helps to keep the female portion and the male portion within their relative position.
Furthermore, the flexibility of the sealing glue helps to balance some deformations of the clearance

gap that may be caused by stress and/or forces acting on the body-wearable medical device.

In an embodiment, the sealing glue is a polyurethane adhesive. In an embodiment, the polyurethane
adhesive has a hardness of more than or equal to Shore A40 and lower than or equal to Shore A50.
For example, the polyurethane adhesive has a hardness of Shore A42. According to an embodiment,
the polyurethane adhesive has a viscosity of more than or equal to 30.000 millipascal-second,
preferable more than or equal to 40.000 mPas, but lower than or equal to 90.000 mPas, preferably

lower than or equal to 80.000 mPas.

In an embodiment, the fixation glue is a low odor acrylic adhesive. In an embodiment, at room
temperature the full cure time is 8 to 24 hours, and having a shear strength of more than or equal to
20.000 MPa and lower than or equal to 30.000 MPa. For example, the acrylic adhesive can have a
shear strength of 28.959 MPa.

In an embodiment, the sealing element comprises an O-ring that is arranged in the circumferential gap
between the female portion and the male portion and that circumscribes the male portion. The O-ring
is an elastic plastic ring circumscribing the male portion within the circumferential gap between the
female portion and the male portion. The O-ring can form the sealing element as a standalone element,
but can also form the sealing element together with the sealing glue. WWhen being used together with
the sealing glue, the O-ring is a reinforcement of the sealing element while the sealing glue helps to
keep the sealing element in close sealing contact with the male portion and the female portion. The
O-ring may additionally or alternatively form a barrier that is arranged next to the fixation glue and that

helps to prevent the sealing glue from futher ingressing into the housing.

In an embodiment, the fixation glue discontinuously circumscribes the male portion in the

circumferential clearance gap between the female portion and the male portion. The fixation glue can
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continuously or discontinuously circumscribe the male portion at least partially filling the clearance gap
between the male portion and the female portion. In the meaning of the present invention, a
discontinuously circumscribing fixation glue comprises multiple distinct fixation glue elements that are
separated from each other along the circumference of the male portion within the clearance gap. Each
of the distinct fixation glue elements is in contact with the male portion and the female portion thereby
fixing the male portion and the female portion together. According to an embodiment, the sum of length
of each of the distinct fixation glue elements is larger than 40% of the circumferential length of the
male portion along the line of the distinct fixation glue elements. In an embodiment, the sum of length
of each of the distinct fixation glue elements is larger than 50% of the circumferential length of the
male portion along the line of the distinct fixation glue elements. The sum of length of each of the
distinct fixation glue elements can be smaller than 80% or 70% of the circumferential length of the

male portion along the line of the distinct fixation glue elements.

In an embodiment, the discontinuously circumscribing fixation glue is evenly distributed along the
circumference of the male portion. Accordingly, the distinct fixation glue elements are evenly

distributed along the circumferential length of the male portion within the clearance gap.

In an embodiment, the circumferential clearance gap is formed by a circumferential recess of the male
portion and/or a circumferential recess of the female portion. Accordingly, the clearance gap can be
formed by a recess in the male portion that extends along the circumference of the male portion.
Alternatively, the clearance gap can be formed by a recess in the female portion that extends along
the inner circumference of the female portion. Further alternatively, the clearance gap can be formed
by both, a recess in the female portion extending along the inner circumference of the female portion
facing the male portion and a recess in the male portion extending along the outer circumference of

the male portion facing the female portion.

According to an embodiment, the male portion comprises a free-end portion facing away from the first
housing portion, wherein the sealing element is located closer to the free-end portion than the fixation
glue. In an order from the free-end towards the insertion direction of the male portion, the sealing
element is arranged closer to the free-end portion than the fixation glue. The sealing element forms
an outer boundary while the fixation glue is arranged inward relative to the sealing element. As the
male portion is at least partially inserted into the female portion, the free-end portion of the male portion
can projects out of the female portion or is flush with the female portion. As mentioned earlier, the

sealing element can comprise a sealing glue or can be formed by a sealing glue.

In an embodiment, the first housing portion and the second housing portion form a watertight
compartment. By forming a watertight compartment the sealing element forms a watertight sealing
preventing an ingress of water through the clearance gap between the male portion and the female

portion.
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In an embodiment, in a cross-sectional view, the circumferential clearance gap forms a circular, a
rectangular, a quadratic or elliptic shape circumscribing the male portion. The respective circular,
rectangular, quadratic or elliptic shape circumscribing the male portion is formed by an inner wall
portion of the female portion that faces the male portion. VWWhen being viewed in a cross-sectional view,

the inner wall portion of the female portion forms an outer boundary of the circumferential clearance

gap.

In an embodiment, the rectangular or elliptic shape that, in a cross-sectional view of the body-wearable
medical device, is formed by the circumferential clearance gap comprises a first extension in one
direction and a second extension in a second direction, wherein the first extension is at least 1.5 times
larger than the second extension in the second direction. In an embodiment, the first extension is at
least 2 times larger than the second extension in the second direction. In an embodiment, the first
extension is at least 3 times larger than the second extension in the second direction. The first direction

and second direction are perpendicular to each other.

According to an embodiment, the body-wearable medical device is a drug delivery device, in particular
an insulin delivery device, such as for example an insulin pen or an insulin infusion pump. The body-
wearable medical device can be a continuous glucose monitoring device or a body-wearable medical
device that is configured for analyzing bodily fluids. The body-wearable medical device can comprise
a plaster and/or an adhesive layer that is configured for temporarily adhering the body-wearable
medical device to a patient’s body. The body-wearable medical device can comprise a transcutaneous
element such as for example a cannula, a probe or a sensor. The probe configured for retrieving bodily
fluids, while the sensor is configured for analyzing bodily fluids.

Further advantages, features and technical effects of the present invention are apparent from the

following description of embodiments and the accompanying figures.

Figure 1 shows a schematic longitudinal view of a body-wearable medical device according to an
embodiment of the present invention;

Figure 2  shows a schematic cross-sectional view of the body-wearable medical device according
to figure 1;

Figure 3  shows a schematic longitudinal view of a body-wearable medical device according to a
further embodiment of the present invention; and

Figure 4  shows a schematic cross-sectional view of the body-wearable medical device according

to figure 3.
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Figures 1 and 2 show a body-wearable medical device 1 according to a first embodiment of the present
invention. Figure 1 shows a schematic longitudinal view of the body-wearable medical device 1, while
figure 2 shows a schematic cross-sectional view of the body-wearable medical device 1 along line A-
A.

The body-wearable medical device 1 comprises a first housing portion 2 and a second housing portion
3. The first housing portion 2 comprises a female portion 2a and the second housing portion 3
comprises a male portion 3a. The male portion 3a is at least partially inserted into the female portion
2a, i.e. the female portion 2a forms a receiving portion for accommodating the male portion 3a of the

second housing portion 3.

A clearance gap 4 is provided between the male portion 3a and the female portion 2a, wherein the
clearance gap 4 circumscribes the male portion 3a. Here in this embodiment, the clearance gap 4 is
at least partially formed by a circumferential recess 3b of the male portion 3a and a circumferential
recess 2b of the female portion 2a. The circumferential recess 3b of the male portion 3a and the

circumferential recess 2b of the female portion 2a are facing each other.

The female portion 2a and the male portion 3a are fixed to each other by a fixation glue 6 that is evenly
distributed within the clearance gap 4 along the circumference of the male portion 3a. Next to the
fixation glue a sealing element 5, here a sealing glue, is provided within the clearance gap 4. The
sealing element 5 is continuously distributed along the circumference of the male portion 3a and in

sealing contact with the female portion 2a and the male portion 3a.

The second housing portion 3, i.e. the housing portion comprising the male portion 3a, comprises a
free-end 3¢ portion that is facing away from the first housing portion 2, i.e. the housing portion
comprising the female portion 2a. The sealing element 5 is arranged closer to the free-end 3¢ portion
than the fixation glue 6. In a direction of insertion of the male portion 3a into the female portion 2b, the
sealing element 5 forms an outer boundary while the fixation glue 6 forms an inner fixation means for

holding the male portion 3a in fixed position relative to the female portion 2a.

The first housing portion 2 and the second housing portion 3 together form a watertight compartment
8.

A second embodiment of a body-wearable medical device 1 is shown by figures 3 and 4. Figure 3
shows a longitudinal view of the body-wearable medical device 1, while figure 4 shows a cross-

sectional view of the body-wearable medical device 1 along line B-B.
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The body-wearable medical device 1 according figures 3 and 4 differs from the body-wearable medical
device 1 according to the embodiment of figures 1 and 2 by having a different configuration of the
fixation glue 6.

The fixation glue 6 discontinuously circumscribes the male portion 3a within the circumferential gap 4
between the female portion 2a and the male portion 3a. The fixation glue 6 is formed by multiple
fixation glue elements that are evenly distributed along the circumference of the male portion 3a. The
multiple fixation glue elements forming the fixation glue 6 are indicated in the cross-sectional view of
figure 4 in broken line for illustrative purposed only as the fixation glue elements are arranged

underneath the sealing element 5 and would not be visible in the cross-section along line B-B.

The circumferential clearance gap 4 forms a rectangular-like shape having a first extension 9 in a first
direction and a second extension 10 in a second direction. The first extension is at least 1.5 times,
here 2 times, larger than the second extension 10 in the second direction. The first direction and the

second direction are perpendicular to each other.
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List of reference numbers

body-wearable medical device
2 first housing portion
2a female portion
2b  circumferential recess of female portion
3 second housing portion
3a  male portion
3b  circumferential recess of male portion
3c  free-end portion of male portion
4 circumferential clearance gap
5 circumferential sealing element
6 circumferential fixation glue
7 O-ring
8 compartment
9 first extension in first direction
1

0 second extension in second direction
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Claims

1. A body-wearable medical device (1) comprising a first housing portion (2) and a second housing
portion (3), the first housing portion (2) having a female portion (2a) and the second housing portion
(3) having a male portion (3a), the male portion (3a) is at least partially inserted into the female portion
(2a) thereby defining a circumferential clearance gap (4), wherein a circumferential sealing element
(5) is arranged in the circumferential clearance gap (4) between the female portion (2a) and the male
portion (3a),

characterized in that

the female portion (2a) and the male portion (3a) are fixed to each other by a circumferential fixation
glue (6) that is arranged in the circumferential clearance gap (4) between the female portion (2a) and

the male portion (3a) next to the circumferential sealing element (5).

2. Body-wearable medical device (1) according to claim 1, characterized in that the sealing element

(5) is a sealing glue having a smaller elastic modulus than the fixation glue (6).

3. Body-wearable medical device (1) according to claim 1 or 2, characterized in that the sealing
element (5) comprises an O-ring (7) that is arranged in the circumferential clearance gap (4) between

the female portion (2a) and the male portion (3a) and that circumscribes the male portion (3).

4. Body-wearable medical device (1) according to any one of claims 1 to 3, characterized in that
the fixation glue (6) discontinuously circumscribes the male portion (3a) within the circumferential

clearance gap (4) between the female portion (2a) and the male portion (3a).

5. Body-wearable medical device (1) according to claim 4, characterized in that the discontinuously

circumscribing fixation glue (6) is evenly distributed along the circumference of the male portion (2a).

6. Body-wearable medical device (1) according to any one of claims 1 to 5, characterized in that
the circumferential clearance gap (4) is formed by a circumferential recess (3b) of the male portion

(3a) and/or a circumferential recess (2b) of the female portion (2a).

7. Body-wearable medical device (1) according to any one of claims 1 to 6, characterized in that
the second housing portion (3) comprises a free-end portion (3c) facing away from the first housing
portion (2), wherein the sealing element (5) is located closer to the free-end portion (3¢) than the

fixation glue (6).

8. Body-wearable medical device (1) according to any one of claims 1 to 7, characterized in that

the first housing portion (2) and the second housing portion (3) form a watertight compartment (8).
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9. Body-wearable medical device (1) according to any one of claims 1 to 8, characterized in that,
in a cross-sectional view, the circumferential clearance gap (4) forms a rectangular or elliptic shape
circumscribing the male portion (3a).

10. Body-wearable medical device (1) according to claim 9, characterized in that the rectangular or
elliptic shape comprises a first extension (9) in one direction and a second extension (10) in a second
direction, wherein the first extension (9) is at least 1.5 times larger than the second extension (10) in

the second direction.



