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(57) Abrege/Abstract:

The invention concerns a medical sensor assembly comprising a flexible plaster (10) adapted for adhesion on the skin (12) of a
patient and a sensor (14) configured for transdermal measuring a physiological parameter, wherein the sensor (14) has a
measuring part (36) insertable into the skin (12) and a contact part (38) for providing a signal connection to a measuring unit. It is
proposed that the plaster (10) has a flap (16) which Is adhered to an intermediate section (40) of the sensor (14) between the
measuring part (36) and the contact part (38).
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Fig. 2

(57) Abstract: The mvention concerns a medical sensor assembly comprising a tlexible plaster (10) adapted for adhesion on the skin
(12) of a patient and a sensor (14) configured for transdermal measuring a physiological parameter, wheremn the sensor (14) has a

ing part (36) and the contact part (38).

measuring part (36) insertable into the skin (12) and a contact part (38) for providing a signal connection to a measuring unit. It is
proposed that the plaster (10) has a tlap (16) which 1s adhered to an intermediate section (40) of the sensor (14) between the measur -



CA 029556778 2017-01-19

WO 2016/016217 A1 IO A0 A0 R A A 0

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, KM, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



Medical sensor assembly

Description

5 The invention relates to a medical sensor assembly comprising a flexible
plaster adapted for adhesion on the skin of a patient and a sensor configured
for transdermal measuring a physiological parameter, wherein the sensor has
a measuring part insertable into the skin and a contact part for providing a

signal connection to a measuring unit.
10
In the area of medical technology in the field of continuous glucose
monitoring (CGM), a similar assembly is proposed in EP 2 415 395 A1. This
document discloses an implantable sensor device in connection with a rigid
base plate, which is part of a disposable or body-mount fixed to the body by
15 means of a plaster. In this connection a wearing period of at least several
days is intended. Thus, it should be avoided that the carrier plaster
inadvertently detaches from the body.

On this basis the object of the invention is to further improve the known
20 devices and to achieve an improved efficiency for reliable, long-term use and
at the same time uncomplicated handling.
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In one embodiment, the invention provides for a medical sensor assembly comprising a flexible plaster
adapted for adhesion on the skin of a patient and a sensor configured for transdermal measuring a
physiological parameter, wherein the sensor has a measuring part insertable into the skin and a contact
part for providing a signal connection to a measuring unit, wherein the measuring part of the sensor is
formed by a flexible flat substrate with electrode pads or conducting paths thereon and the plaster is
adhered to an intermediate section of the sensor between the measuring part and the contact part,
wherein a flap is formed as a partially cut-out or punched segment of the plaster, such that an opening
Is provided in the plaster for the passage of the intermediate section of the sensor, and the flap is
connected to a flat side of the substrate.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the flap is delimited
by a preferably U- or C-shaped cutting line so that a material bridge remains intact to bendably connect

the flap to the remaining plaster.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the bottom side of
the plaster facing the skin is coated with a pressure-sensitive adhesive coating and the flap is fixedly

connected to the intermediate section by means of the adhesive coating.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the medical sensor
or sensors further comprise a hollow inserter cannula in which the sensor at least with its measuring
part is located for insertion into the skin, wherein the inserter cannula has a longitudinal slit at least

along a distal section for the reach-through of the flap.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the intermediate
section of the sensor is formed by a material strip provided with electrically conducting paths.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the contact part of

the sensor is arranged preferably in direct abutment on the upper side of the plaster facing away from
the skin.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the medical sensor
or sensors further comprise a signal transmitter which can be connected to the contact part of the
sensor, wherein the signal transmitter is directly fixed to the plaster.

CA 2955678 2018-05-15
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In a further embodiment of a medical sensor or medical sensors as outlined herein, the signal transmitter
has a socket to receive the contact part of the sensor by means of transverse pressing against the

plaster or by lateral insertion.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the plaster below

its upper side defines at least one channel leading from the sensor to the margin of the plaster for
conducting blood emerging from a skin wound.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the channel is

formed by a gap between segments or layers of the plaster preferably as a capillary gap.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the medical sensor

or sensors further comprise a performance indicator integrated in the plaster to signalize excessive

blood load or wear to a user preferably by a color change.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the medical sensor
or sensors further comprise an inserter for moving an inserter needle into the skin, wherein the plaster

affixed to the sensor by means of the flap, and wherein the inserter is supported on the upper side of
the plaster preferably by an adherend surface.

In a further embodiment of a medical sensor or medical sensors as outlined herein, the sensor is a

glucose sensor adapted for continuous glucose monitoring.

The invention is based on the idea of providing the sensor in fixed connection to the plaster.
Correspondingly, it is proposed according to the invention that the plaster has a flap which is adhered

to an intermediate section of the sensor between the measuring part and the contact part. These
measures guarantee that the sensor is securely and comfortably attached to the patient’s skin,

specifically in the implantation area where movement could

CA 2955678 2018-05-15
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cause erroneous measuring results. Moreover, due to the direct attachment
to a flexible structure, a better conformation to the local body shape at the
application site i1s achieved, while a rigid base plate can be avoided. Thus,
the possible wearing time Is increased, and the risk of detachment due to
shearing forces is reduced. Furthermore, the design of the assembly Is more
simple and less complicated to produce.

A preferred embodiment provides that the flap is formed as a partially cut-out
or punched segment of the plaster, such that an opening Is provided In the
plaster when the flap Is folded up for the passage of the intermediate section
of the sensor. Thus, a reach-through opening and a connecting element Is

provided for the sensor with a simple measure at the same time.

In a specific embodiment, the flap is delimited by a preferably U- or C-shaped
cutting line so that a material bridge remains intact to bendably connect the

flap to the remaining plaster.

In order to provide an easy connection it is advantageous when the bottom
side of the plaster facing the skin is coated with a pressure-sensitive
adhesive coating and the flap is fixedly connected to the intermediate section
by means of this adhesive coating. It is also conceivable that the flap is fixed
to the sensor by different means, e.g. a structural adhesive which is applied
in the joining zone.

For further use Improvement it Is advantageous when a hollow Inserter
cannula Is provided In which the sensor at least with its measuring part Is
located for insertion Into the skin, wherein the Iinserter cannula has a
longitudinal slit at least along a distal section for the reach-through of the flap.
In this way, It Is also possible to prefabricate the combined inserter/sensor

assembly while the sensor Is already fixedly connected to the plaster.
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A preferred embodiment provides that the measuring part of the sensor is
formed by a flexible flat substrate preferably provided with electrode pads or
conducting paths thereon. Thus, the sensor can be implanted in the skin for
longterm wear without skin irritation due to rigia parts. Moreover, the flap can
be easily connected to a flat side of the substrate, thus maintaining a secure
connection even with a small adherent area.

A further improvement provides that the intermediate section of the sensor is
formed by a material strip provided with electrically conducting paths, such
that the measuring signals can be routed to a body-mounted contact part. In
this context, it Is also advantageous when the contact part of the sensor Is
arranged preferably in direct abutment on the upper side of the plaster facing
away from the skin. Then, a rigid base with laborious arrangement for sensor

fixation can be omitted.

In another preferred embodiment there Is provided a signal transmitter which
can be connected to the contact part of the sensor, wherein the signal
transmitter is directly fixed to the plaster. Again, this allows for a more flexible

design, also in case the transmitter is reused.

Another improvement also with respect to simplified handling provides that
the signal transmitter has a socket to receive the contact part of the sensor
by means of transverse pressing against the plaster or by lateral insertion.

Another particularly advantageous embodiment provides that the plaster
below its upper side defines at least one channel leading from the sensor to
the margin of the plaster for conducting blood emerging from a skin wound.
In this way, blood can be discharged below the upper surface of the plaster,

thus avoiding impairment of the contact part of the sensor.

Advantageously, he channel is formed by a gap between segments or layers

of the plaster preferably as a capillary gap.
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In order to counteract problems due to bleeding from the skin wound, e.g.
detachment of the wetted plaster or disturbance of the measurements, it is
advantageous when a performance indicator is integrated in the plaster to
signalize excessive blood load or wear to the user preferably by a color
change.

For further handling improvement it is advantageous when an inserter for
moving the inserter needle into the skin Is provided, wherein the plaster
affixed to the sensor by means of the flap, and wherein the inserter is
supported on the upper side of the plaster preferably by an adherend

surface.

The invention also concerns a preferred use wherein the sensor Is a glucose

sensor adapted for continuous glucose monitoring.

The Invention i1s further elucidated in the following on the basis of

embodiment examples shown schematically in the drawings, where

Fig. 1 IS a sectional view of a medical sensor assembly connected to a
partially illustrated inserter provided for transdermal insertion;

Fig. 2 IS a perspective view of the implanted sensor assembly with the
iInserter being removed,;

Fig. 3 IS a sectional view of the assembly of Fig. 2 when mounting a

signal transmitter;

Fig. 4 Is a further embodiment in a view similar to Fig. 3;

Fig. 5 IS a top view of a plaster of the sensor assembly provided with a

blood discharge channel,
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Fig. 6 and 7 are sectional views of alternate discharge channel embodiments

of the plaster along line 6,7 of Fig. 5.

Referring to the drawings, a medical sensor assembly 1 worn on the body for
long-term diagnostic applications comprises a flexible patch or plaster 10
adapted for adhesion on the skin 12 of a patient and a sensor 14 configured
for transdermal measuring a physiological parameter, wherein the plaster 10

has a flap 16 which Is permanently adhered to the sensor 14.

In an Initial condition as illustrated In Fig. 1, an Inserter 18 Is provided In
connection with the sensor assembly 1 in order to facilitate the implantation
of the sensor 14 into the skin 12. The inserter 18 comprises a support 20 and
a hollow cannula 22 received with its proximal section in the support 20. The
support 20 has an end face 24 which adheres to an upper surface of the
plaster 10. The flexible sensor 14 extends into the distal part of the rigid
cannula 22 such that skin penetration is possible. This can be handled

manually by means of a stamp (not shown) connected to the support 20.

The plaster 10 comprises a carrier layer 26 and a pressure-sensitive
adhesive coating 28 on its side facing the skin 12. A lateral overlap 30 of the
plaster 10 over the support end face 24 allows additional manual fixation on
the skin 12 before removal of the inserter 18. The adherency of the end face
24, which can be coated with a transfer adhesive, Is less than that of the
adhesive coating 28 in order to avoid detaching of the plaster 10 when
withdrawing the inserter 18. The Inserter 18 can be configured to have an
insertion angle between 45° and 90° of the lancing axis 32 with respect to the

surface of the skin 12.

As apparent from Fig. 2, the inserter cannula 22 has a longitudinal slit 34

formed at least along a distal section. This allows a reach-through of the
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sensor 14 in connection with the flap 16 In the condition as supplied and

when retracting the cannula 22.

As further illustrated in Fig. 2, the sensor 14 consists of a flexible strip which
has a distal measuring part 36, a proximal contact part 38 and an
intermediate section 40 therebetween. The measuring part 36 Is provided
with electrode pads 42 for electrochemical detection of a physiological
parameter. Specifically, the electrode pads 42 can be configured for
continuous glucose measuring In the interstitial fluid of the skin 12.
Electrically conducting paths 44 lead from the pads 42 through the

iIntermediate section 40 to leads 46 in the contact part 38.

The flap 16 1s formed as a U-shaped punched segment of the plaster 10,
such that an opening 48 is provided In the plaster for the passage of the
sensor 14 and a material bridge 50 remains to bendably connect the flap 16
to the remaining area of the plaster 10. At the same time, the flap 160 is
fixedly connected to the intermediate section 40 of the sensor 14 by means

of the adhesive coating 28.

Fig. 3 illustrates the sensor arrangement in a further assembly condition
comprising a signal transmitter 52 configured to transmit measuring signals
from the sensor 14 to a measuring or controller unit (not shown). For this
purpose, the transmitter 52 has a socket 54 which can be engaged with the
leads 46 of the contact part 40. The signal transmitter 52 Is directly fixed to
the carrier layer 26 of the plaster 10 by means of a hook-and-loop tape 56 or
other quick fasteners. As Indicated by arrow 38, the joining movement of the
transmitter 52 is transverse to the plaster 10, such that in the connected state
the contact 40 of the sensor 14 is arranged In direct abutment on the carrier

layer 26 facing away from the skin 12.

Fig. 4 shows an alternate arrangement of the transmitter 52 wherein the

socket 54 Is construed for a lateral insertion of the contact part 40 by a
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joining movement of the transmitter 52 in direction of arrow 60. Then, the
electrical contact between the leads 46 and the socket 54 is supported by a
pre-loaded spring 62. Again, the transmitter 52 is directly fixed on the plaster
10 e.g. by adhesive connection 64, thus making an additional rigid base plate
superfluous.

Fig. 5 shows an embodiment in which the plaster 10 is provided with radial
blood discharge channels 66 leading from the central opening 48 to the outer
margin. The channels 66 are provided below the upper surface 68 of the
plaster 10 and conduct blood which may emerge from the skin wound
created with the cannula 22. Conveniently, the channels 66 are designed as
capillary gaps or slits for self-acting fluid transport. In orger to facilitate the

blood discharge, the channels 66 can be provided with a hydrophilic coating.

As Illustrated in Fig. 6, the plaster 10 can be provided with an additional
intermediate layer 70 which is divided in two segments or halves to define the
channel 66. In this case, a transfer adhesive 72 provides the connection to
the carrier layer 26. Alternatively, the channel 66 can be directly formed In
the adhesive coating 28 facing the skin 12, as apparent from Fig. 7. In both
cases, the carrier layer 26 can be loaded with an indicator substance 74 to
signalize unstopped bleeding or excessive blood load to the user e.g. by a

color change.



WE CLAIM:

1. Medical sensor assembly comprising a flexible plaster adapted for adhesion on the skin of a
patient and a sensor configured for transdermal measuring a physiological parameter, wherein
the sensor has a measuring part insertable into the skin and a contact part for providing a signal
connection to a measuring unit, wherein the measuring part of the sensor is formed by a flexible
flat substrate with electrode pads or conducting paths thereon and the plaster is adhered to an
intermediate section of the sensor between the measuring part and the contact part, wherein a
flap is formed as a partially cut-out or punched segment of the plaster, such that an opening is
provided in the plaster for the passage of the intermediate section of the sensor, and the flap is

connhected to a flat side of the substrate.

2. Medical sensor assembly according to claim 1, wherein the flap is delimited by a preferably U-

or C-shaped cutting line so that a material bridge remains intact to bendably connect the flap to
the remaining plaster.

3. Medical sensor assembly according to claim 1 or 2, wherein the bottom side of the plaster
facing the skin is coated with a pressure-sensitive adhesive coating and the flap is fixedly
connected to the intermediate section by means of the adhesive coating.

4. Medical sensor assembly according to any one of claims 1 to 3, further comprising a hollow
inserter cannula in which the sensor at least with its measuring part is located for insertion into
the skin, wherein the inserter cannula has a longitudinal slit at least along a distal section for the
reach-through of the flap.

5. Medical sensor assembly according to any one of claims 1 to 4, wherein the intermediate

section of the sensor is formed by a material strip provided with electrically conducting paths.

6. Medical sensor assembly according to any one of claims 1 to §, wherein the contact part of the
sensor is arranged preferably in direct abutment on the upper side of the plaster facing away from
the skin.

7. Medical sensor assembly according to any one of claims 1 to 6, further comprising a signal
transmitter which can be connected to the contact part of the sensor, wherein the signal

transmitter is directly fixed to the plaster.

CA 2955678 2018-05-15




8. Medical sensor assembly according to claim 7, wherein the signal transmitter has a socket to
receive the contact part of the sensor by means of transverse pressing against the plaster or by

lateral insertion.

9. Medical sensor assembly according to any one of claims 1 to 8, wherein the plaster below its
upper side defines at least one channel leading from the sensor to the margin of the plaster for
conducting blood emerging from a skin wound.

10. Medical sensor assembly according to claim 9, wherein the channel is formed by a gap

between segments or layers of the plaster preferably as a capillary gap.

11. Medical sensor assembly according to any one of claims 1 to 10, further comprising a
performance indicator integrated in the plaster to signalize excessive blood load or wear to a user

preferably by a color change.

12. Medical sensor assembly according to any one of claims 1 to 11, further comprising an inserter
for moving an inserter needle into the skin, wherein the plaster affixed to the sensor by means of

the flap, and wherein the inserter is supported on the upper side of the plaster preferably by an
adherend surface.

13. Medical sensor assembly according to any one of claims 1 to 12, wherein the sensor is a

glucose sensor adapted for continuous glucose monitoring.

CA 2955678 2018-05-15
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