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(57) ABSTRACT

A bandage sensory member for monitoring temperature
differences is disclosed. The bandage sensory member com-
prises a sensory layer having a plurality of temperature
sensors disposed thereon, and a chip unit directly or indi-
rectly electrically connected to the temperature sensors. The
chip unit is configured to detect the temperature of each of
the temperature sensors and send a wireless signal to an
external receiver. The wireless signal contains information
about the temperature difference and/or maximum tempera-
ture difference between the temperature sensors.
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BANDAGE MEMBER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/DK2017/050016, filed Jan. 26, 2017,
which claims priority to Danish Patent Application No. PA
2016 00053, filed Jan. 28, 2016, the entire contents of which
are hereby incorporated by reference into this application.

FIELD OF INVENTION

[0002] The present invention relates to a bandage sensory
member useful for tissue monitoring. The bandage sensory
member of the present invention is suitably incorporated
into a bandage for application to the skin of a patient.
Thereby, the bandage sensory member allows the patient to
monitor tissue in an easy manner.

PRIOR ART

[0003] It is well known that temperature differences indi-
cate infection in a wound. Therefore, detection of the
temperature difference is a commonly used tool in tissue
monitoring. Several attempts have been made to provide
monitor structures capable of monitoring the temperature of
wounded tissue in order to detect wound complications such
as infection. Most of the prior art solutions are, however,
expensive, and complicated.

[0004] From US 2009/0204100 Al, a body cover com-
prising temperature sensing elements is known. The tem-
perature sensing elements detects the temperature of proxi-
mate skin and converts the local temperature into a visual
and/or electrical signal. However, it is essential the tempera-
ture sensing elements are able to measure the temperature
with high accuracy, thereby making the body cover rather
expensive.

[0005] Accordingly, there is a need for an alternative
monitor structure which reduces or even eliminates the
above-mentioned disadvantages of the prior art.

[0006] It is an object of the present invention to provide a
simple and cost-effective bandage sensory member for
monitoring of wound complications such as infection.

SUMMARY OF THE INVENTION

[0007] The object of the present invention can be achieved
by a bandage sensory member as defined in claim 1.
Preferred embodiments are defined in the dependent sub
claims, explained in the following description, and illus-
trated in the accompanying drawings.

[0008] In a first aspect, the present invention relates to a
bandage sensory member comprising a sensory layer having
a plurality of temperature sensors disposed thereon, and a
chip unit directly or indirectly electrically connected to the
temperature sensors, wherein the chip unit is configured to
detect the temperature of each of the temperature sensors
and send a wireless signal to an external receiver, wherein
the wireless signal contains information about the tempera-
ture difference (AT) and/or the maximum temperature dif-
ference (AT,,,,) between the temperature sensors.

[0009] In another aspect, the present invention relates to a
bandage sensory member comprising a sensory layer having
a plurality of temperature sensors disposed thereon, and a
chip unit directly or indirectly electrically connected to the
temperature sensors, wherein the chip unit is configured to
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detect the temperature of each of the temperature sensors
and send a wireless signal to an external receiver, wherein
the wireless signal contains information about the maximum
temperature difference (AT between the temperature
Sensors.

[0010] In asecond aspect, the present invention relates to
bandage comprising a bandage sensory member according
to the present invention.

[0011] The sensors of the bandage sensory member are
configured to monitor local temperature differences and the
chip unit provides information about the temperature differ-
ence and/or the maximum temperature difference between
each of the sensors in the sensory layer. In some embodi-
ments, it is desirable to obtain information about the tem-
perature difference between the sensors. In other embodi-
ments, it is desirable to obtain information about the
maximum temperature difference between the sensors. In
further embodiments, it is desirable to obtain information
about the temperature difference as well as the maximum
temperature difference between the sensors.

[0012] Thus, a simple and cost effective bandage sensory
member for monitoring the condition or state of a skin lesion
can be obtained. Skin lesions may be the result of surgical
procedures like operation, or wounds in general. In particu-
lar, the bandage sensory member of the invention provides
valuable information as regards possible complications such
as signs of infection or inflammation. The expressions
“wounded tissue” and “skin lesion” is used interchangeably
herein.

[0013] Incertain embodiments, the bandage sensory mem-
ber may comprise one or more additional layers. One or
more additional layers may be provided on each side of the
sensory layer, or only on the one side of the sensory layer.
One or more additional layers may further, in some embodi-
ments, be provided on both sides of the sensory layer. The
sensory layer and the additional layer or additional layers
may be joined together or fastened by using an adhesive or
by heat or steam treatment. Suitable adhesives are well-
known in the art and may be provided on the sensory layer,
or on the additional layer(s), or on both the sensory layer and
the additional layer(s). The additional layer may in some
embodiments be a material that encapsulates the sensory
layer so that the bandage sensory member has a planar
surface. This may in particular be suited in case of pressure-
sensitive wounds or lesions.

[0014] The temperature sensors applied are suitably
arranged in such a manner that the temperature of the
wounded tissue and the temperature of the non-wounded
tissue are detected at the same time, i.e. simultaneously.
Accordingly, the bandage sensory member needs not be
arranged or applied in any specific manner as long as
temperature sensors are positioned so as to measure the
temperature of at least a part of both the wounded tissue and
the non-wounded tissue (at least one sensor for wounded
issue and at least sensor for non-wounded tissue). Thus, as
long as the temperature of the wounded tissue and the
non-wounded tissue are detected, the bandage sensory mem-
ber will function. It may, however, be preferred that tem-
perature sensors are positioned so as to sense the tempera-
ture of a representative selection of the whole wounded
tissue area as well as a sufficient area of non-wounded tissue.
Thereby, reliable information of the temperature difference
and/or the maximum temperature difference can be
obtained. In a specific embodiment, the temperature sensors
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are disposed onto the sensory layer in a matrix configuration,
ensuring that the sensors provide information about a rep-
resentative selection of both wounded and non-wounded
tissue.

[0015] The bandage sensory member may have any suit-
able size and geometry, like e.g. square shaped, rectangu-
larly shaped, circular-shape, curved, irregularly shaped.
Accordingly, it is possible to provide a large bandage
sensory member to cover a large area of tissue. Likewise, it
is possible to provide a smaller bandage sensory member to
cover a smaller area of tissue.

[0016] It may be an advantage that the bandage sensory
member is configured to be bent along the contours of the
body, particularly the human body, including the extremi-
ties. Thus, the bandage sensory member may be shaped to fit
certain body parts or body areas.

[0017] The bandage sensory member comprises a chip
unit electrically connected to the temperature sensors and
configured to detect the largest (maximum) temperature
difference between any of the temperature sensors. In some
embodiments, the chip unit merely detects the temperatures
measured by the temperature sensors. Hereby, a device
receiving the detected temperatures can automatically deter-
mine if any temperature difference exceeds a predefined
level indicative of infection.

[0018] The chip unit is configured to send a wireless signal
to an external receiver (e.g. a smartphone, a tablet, a reader,
or another electronic device) by means of an antenna.
Accordingly, only a simple, short-range transmitter is
required. Therefore, it is possible to provide a simple and
cost-efficient bandage member.

[0019] The wireless signal sent to the external receiver
(e.g. a smartphone, a tablet, a reader, or another electronic
device) may contain information including the temperature
difference and/or the maximum temperature difference
between the temperature sensors. The wireless signal sent to
the external receiver (e.g. a smartphone) may contain merely
the temperatures detected by the temperature sensors.
Accordingly, the external receiver (e.g. a smartphone, a
tablet, a reader, or another electronic device) can forward
this information, e.g. with the purpose of generating an alert,
to specific receivers (e.g. health care personnel).

[0020] It may be an advantage that a coil member is
integrated in the bandage sensory member, wherein the coil
member is configured to generate electrical power by means
of induction upon moving the external receiver (e.g. a
smartphone, a tablet, a reader, or another electronic device)
above the bandage sensory member. Hereby, the bandage
sensory member needs no battery, and the energy for detect-
ing, processing and sending temperature signals can be
harvested by means of the coil member.

[0021] It is an advantage that the coil member is config-
ured to send a wireless signal to an external receiver. Hereby,
the bandage sensory member does not need to comprise a
sending unit capable of sending long-range signals.

[0022] It may be advantageous that the bandage sensory
member comprises a temperature sensor arranged and con-
figured to detect the ambient temperature. It is to be under-
stood that more than one ambient temperature sensor may be
used. This is e.g. suitable to lower the risk of malfunction of
the ambient temperature sensor. The actual number of ambi-
ent temperature sensors may depend on the size and geom-
etry of the bandage sensory member, but from 1-10, such as
from 1-5, in particular 1, 2 or 3 sensors may be suitable and
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sufficient. It is to be understood that the ambient temperature
sensors may be disposed onto the sensory layer and/or onto
an additional layer.

[0023] The bandage sensory member may use the ambient
temperature to compensate for the ambient temperature. If
the ambient temperature is low (e.g. lower than 15° C.),
cooling of the bandage sensory member may be expected,
and thus lower temperature measurements of the tempera-
ture sensors may be achieved.

[0024] However, if the ambient temperature is high (e.g.
above 30° C.), heating of the bandage sensory member may
be expected, and thus higher temperature measurements of
the temperature sensors may be achieved.

[0025] By detecting the ambient temperature, it is possible
to adjust for the ambient temperature so that the tempera-
tures detected by the temperature sensors are adjusted
according to the ambient temperature. The external receiver
(e.g. smartphone, a tablet, a reader, or another electronic
device) may be configured to adjust the temperatures
detected by the temperature sensors on the basis of the
detected ambient temperature.

[0026] The chip unit may be configured to adjust the
temperatures detected by the temperature sensors on the
basis of the detected ambient temperature.

[0027] It may be beneficial that the bandage sensory
member comprises a storage unit, preferably a storage unit
provided in the chip unit.

[0028] Hereby, the storage unit makes it possible to store
data and send the data later.

[0029] It may be advantageous that the bandage sensory
member comprises a near field communication (NFC) unit,
preferably a NFC unit configured to communicate with a
smartphone by using NFC. It may be beneficial that the
bandage sensory member comprises a NFC unit integrated
in a chip unit, wherein an adapter/controller is electrically
connected to the chip unit and adapted to receive a plurality
of electrical connections and combine electrical signals from
these different electrical connections to a single entry of the
chip unit.

[0030] It may be an advantage that the chip unit is a
radio-frequency identification (RFID) chip unit, wherein an
adapter/controller is electrically connected to the RFID chip
unit and adapted to receive a plurality of electrical connec-
tions and combine electrical signals from these different
electrical connections to a single entry of the RFID chip unit.
[0031] Hereby, it is possible to apply a simple (and low-
cost) chip unit having only a single electrical entry. The chip
unit and the adapter/controller are electrically connected to
the wire member and the coil member. A RFID chip uses
wireless electromagnetic fields to transfer data, for the
purposes of automatically identifying and tracking tags.
[0032] It may be advantageous that the chip unit is con-
figured to generate an alert:

[0033] in case no scanning of the temperature sensors
has been conducted within a predefined time period
(e.g. two or eight hours) and/or

[0034] in case the maximum temperature difference
(AT,,,.) exceeds a predefined value.

[0035] Hereby, the bandage sensory member can be used
to monitor wounded tissue in patients in a safe and reliable
manner.

[0036] Itmay be beneficial that the coil member surrounds
the temperature sensors.
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[0037] Hereby, the most efficient antenna can be achieved.
Moreover, it is easier to establish an inductive coupling
between the coil member and a smartphone or another
external receiver when a large coil used. Furthermore, more
energy can be generated by using a large coil.

[0038] It may be an advantage that all temperature sensors
are electrically connected. Hereby, all detected temperatures
can be received by one receiving member (the chip unit or
the adapter/controller electrically connected to the chip
unit).

[0039] Itmay be an advantage that all temperature sensors
are electrically connected by means of a wire member. The
wire member may comprise one or more conductors.
[0040] It may be advantageous that all temperature sensors
are arranged in a matrix configuration. In some embodi-
ments, the temperature sensors are arranged in a certain
pattern. E.g. there may be more sensors on the area intended
for application onto the wounded tissues area, or more
sensors on the area intended for application onto the non-
wounded area.

[0041] The bandage sensory member of the invention can
be produced in an easy manner, and user-friendliness is
increased since it is possible to provide a symmetric bandage
member.

[0042] It may be beneficial that the matrix configuration
comprises nine or twelve or sixteen temperature sensors.
However, any number of temperature sensors may be pres-
ent. In general, the number of temperature sensors may
suitably be from 2-24, such as 2, 3, 6, 9, 12, 15, 18, 21 or
24. In some embodiments, it may be sufficient to use only 2
sensors, whereby one sensor detects the temperature of the
non-wounded tissue, and one sensor detects the temperature
of the wounded tissue. In addition, ambient temperature
sensors as described above may be present.

[0043] It is possible to apply a bandage sensory member
having a chip unit that comprises an energy storage. Hereby,
it is possible to perform temperature measurements and send
information from the bandage sensory member even when
no external receiver (e.g. a smartphone, a tablet, a receiver,
or another electronic device) is in the proximity of the
bandage sensory member.

[0044] It may be beneficial that the sensory layer, the
additional layer(s) and/or the bandage sensory member is
(are) provided with a plurality of apertures. Hereby, the
apertures can ensure that sufficient ventilation is provided to
a wound and help absorb fluids from the wound, when the
bandage sensory member is incorporated into a bandage
used to monitor a wound.

[0045] The construction of bandages and bandaids are
generally well-known in the art. However, when using the
bandage sensory member of the invention for providing a
bandage or a bandaid, it may be an advantage that at least a
portion of the bandage sensory member is coated. Hereby, it
is possible to prevent fluid (e.g. blood and water) from
accessing the inner structure of the bandage sensory mem-
ber, including the wire member and the temperature sensors.
In some embodiments, the bandage sensory member is
coated with one or more coating layers (i.e. an additional
layer).

[0046] It may be advantageous that the bandage sensory
member comprises an absorbing layer (example of an addi-
tional layer). The absorbing layer is capable of absorbing
excess fluid. It may be an advantage that the absorbing layer
is provided to fit apertures of the bandage or bandaid.
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[0047] The bandage or bandaid as well as the layers of the
bandage sensory member may be made of any suitable
material used to make bandages. The material may be a
woven or non-woven material. Such materials are generally
known in the art.

[0048] In some embodiments, the sensory layer of the
bandage sensory member may be one or more of a plate, a
foil, a plastic material, or a paper material, optionally
provided with an adhesive on the one side or on both sides.
Furthermore, the sensory layer may be provided with aper-
tures to minimise the surface area, to ensure flexibility of the
sensory layer or to allow other materials be present (e.g. a
foam, a textile layer, or an absorbing layer).

[0049] In some embodiment, the additional layer of the
bandage sensory member may be one or more of a foam, a
textile, a coating, a plastic material, or a polymeric material.

[0050] It may be an advantage that the wire member and
coil member are flat.

[0051] It may be an advantage that indications are pro-
vided at the surface of the bandage sensory member. Accord-
ingly, the indications (e.g. dotted line) can indicate the
positions in which the temperature sensors are provided.

[0052] The temperature sensors to be used in the bandage
sensory member of the invention may be any type suitable
for the purpose of the invention. In some embodiments,
analogue sensors may be used. The temperature sensors and
the chip unit are calibrated prior to or subsequently to being
disposed onto the sensory layer. In a preferred embodiment,
the temperature sensors and the chip unit are calibrated after
being disposed onto the sensory layer. In another preferred
embodiment, the temperature sensors and the chip unit are
calibrated, after the bandage sensory member is formed.
Calibration may suitably be performed by a process com-
prising placing the temperature sensors and the chip unit
(when disposed on the sensory layer, or when the bandage
sensory member is formed) in surroundings having a con-
stant temperature for a sufficient period of time, followed by
setting a “zero” temperature point (“zero” point) for the
temperature sensors and the chip unit using a suitable
application. By “surroundings” is meant a place where the
temperature can be held constant. Examples include a water
bath and a chamber. By “sufficient period of time” is meant
the period of time necessary to ensure all temperature
sensors and the chip unit have reached the same temperature.
Examples of sufficient periods of time are from seconds to
minutes or hours, e.g. 5 seconds to 5 minutes. By “suitable
application” is meant a program, an app or other software
which is able to designate the “zero” temperature value to
the temperature sensors and the chip unit. Such applications
are commercially available. It is to be understood that the
temperature need not be 0° C., but can be any temperature.
Examples of suitable “zero” temperatures include 2° C., 4°
C., 6° C, 8 C., and 10° C. as well as any non-integer
therebetween.

[0053] The above-mentioned calibration 1s an important
aspect of the present invention as it allows for the use of
temperature sensors that does not measure the precise and
actual temperature. In accordance with the present inven-
tion, it is sufficient to know the temperature difference
between the sensors, preferably the maximum temperature
difference, and this is obtained by setting the arbitrary “zero”
temperature. This is advantageous compared to using tem-
perature sensors which are capable of measuring the exact
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temperature of the surroundings, e.g. the skin, and allows for
the use of inexpensive and rather imprecise temperature
SEnsors.

[0054] The bandage sensory member may suitably be
integrated in a commercially available bandage or bandaid
and be used in connection with treatment of lesions, wounds,
or sores, and following surgery, as well as a precautionary
means for monitoring possible inflammatory conditions.
However, the bandage sensory member of the invention may
also be used alone to monitor lesions, wounds, or sores.
[0055] In general, a temperature difference of from 2-10°
C,suchaseg. 1°C,2°C,3°C,4°C, or 5° C. as any
non-integer therebetween, is indicative of inflammation or
infection. In particular, a temperature difference between 2°
C. and 3° C., such as between 2.1° C. and 2.5° C., may be
indicative of inflammation or infection. More specifically, a
temperature difference of 2.2° C. may be indicative of
inflammation or infection. The temperature difference may
be measured as the temperature difference between the
sensors or the maximum temperature difference between the
Sensors.

[0056] In particular, the bandage sensory member may be
applied as part of a bandage in the case of diabetic ulcers,
such as diabetic foot ulcers. Diabetic foot ulcers are a
common and frequent risk as a result of the diabetic condi-
tion. The prevalence of diabetes is increasing and the onset
often occur at a younger age. Accordingly, serious compli-
cations are increasing and a major issue. All too often,
diabetic ulcers lead to amputation of the foot or even the leg,
and often results in recurring diabetic ulcers and an
increased mortality. Over time, the diabetic patient experi-
ence loss of feeling or numbness due to nerve damage,
which typically affects hands, arms, feet, and legs. People
who cannot sense pressure from a pinprick or monofilament
have lost protective sensation and are at risk for developing
foot ulcers that may not heal properly. Furthermore, sores or
injuries may not be noticed and may become ulcerated or
infected. Circulation problems also increase the risk of foot
ulcers. Likewise, temperature perception may also be
affected and it may be difficult to sense if an infection is
under development.

[0057] Thus, in another aspect, the present invention
relates to the use of a bandage sensory member according to
the present invention incorporated into a bandage or bandaid
for monitoring the temperature of a wound or lesion of the
skin. Thereby, the temperature difference, in particular the
maximum temperature difference, between areas of the skin
can be determined and correlated with infection or inflam-
mation, possibly before the patient notices the condition
himself. Accordingly, adequate treatment may be initiated
earlier, reducing the risk of serious complications and even
amputation of body parts, the latter in particular in case of
diabetic ulcers.

DESCRIPTION OF THE DRAWINGS

[0058] The invention will become more fully understood
from the detailed description given herein below. The
accompanying drawings are given by way of illustration
only, and thus, they are not limitative of the present inven-
tion. In the accompanying drawings:

[0059] FIG. 1 A shows a schematic top view of a sensory
layer of a bandage sensory member according to the inven-
tion;
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[0060] FIG. 1 B shows a schematic top view of a sensory
layer of a bandage sensory member according to the inven-
tion;

[0061] FIG. 1 C shows a schematic top view of a sensory
layer of a bandage sensory member according to the inven-
tion;

[0062] FIG. 1 D shows a schematic top view of a sensory
layer of a bandage sensory member according to the inven-
tion;

[0063] FIG. 2 A shows a schematic top view of a sensory
layer of a bandage sensory member according to the inven-
tion,;

[0064] FIG. 2 B shows a cross-sectional view of the
sensory layer with an additional layer of the bandage sen-
sory member shown in FIG. 2(A);

[0065] FIG. 2 C shows a perspective view of a sensory
layer with an additional layer of a bandage sensory member
according to the invention;

[0066] FIG. 2 D shows a close-up view of a portion of the
sensory layer with additional layer of the bandage member
shown in FIG. 2(B);

[0067] FIG. 3 A shows a schematic top view of a bandage
sensory member according to the invention;

[0068] FIG. 3 B shows a bottom view of the sensory layer
of the bandage sensory member shown in FIG. 3(A),
[0069] FIG. 3 C shows a perspective bottom view of the
sensory layer bandage member shown in FIG. 3(A) and in
FIG. 3(B);

[0070] FIG. 3 D shows a cross-sectional view of the
bandage sensory member shown FIG. 3(A-C);

[0071] FIG. 4 A shows a perspective view of a patient
wearing a bandage with a bandage sensory member accord-
ing to the invention and a health care person activating the
sensors of the bandage sensory member by means of a
smartphone;

[0072] FIG. 4 B shows a cross-sectional view of wounded
tissue of a patient;

[0073] FIG. 4 C shows a top view of a sensory layer of a
bandage sensory member according to an embodiment of the
invention;

[0074] FIG. 4 D shows a bandage sensory member accord-
ing to another embodiment of the invention;

[0075] FIG. 5 A shows an exploded view of the bandage
sensory member shown in FIG. 2(B);

[0076] FIG. 5 B shows a close-up view of a sensor of the
bandage sensory member shown in FIG. 5(A);

[0077] FIG. 5 C shows a schematic view of a bandage
sensory member according to the invention covering
wounded tissue;

[0078] FIG. 6 A shows a cross-sectional view of a bandage
sensory member according to the invention;

[0079] FIG. 6 B shows an exploded view of the bandage
sensory member shown in FIG. 6(A) and

[0080] FIG. 6 C shows a close-up view of a sensor of the
bandage sensory member shown in FIG. 6(A) and FIG. 6(B).
[0081] FIG. 7 A shows the temperature curve of the prior
art temperature sensors capable of measuring precise tem-
peratures (relative to an absolute “zero” temperature).
[0082] FIG. 7 B shows the arbitrary temperature calibra-
tion of the temperature sensors applied in accordance with
the present invention.
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DETAILED DESCRIPTION OF THE
INVENTION

[0083] Referring now in detail to the drawings for the
purpose of illustrating preferred embodiments of the present
invention, a bandage member 2 of the present invention is
illustrated in FIG. 1(A). Only the sensory layer 3 is shown.
Any additional layers 4 are not shown. The bandage sensory
member 2 comprises a sensory layer 3 provided with a
plurality of first temperature sensors 8 arranged and config-
ured to detect the reference temperature of non-wounded
tissue. The sensory layer 3 additionally comprises an addi-
tional temperature sensor 8 arranged and configured to
detect the temperature of wounded tissue.
[0084] In principle, any of the temperature sensors § may
measure the reference temperature of non-wounded tissue.
Likewise, any of the temperature sensors 8 may measure the
reference temperature of a wounded tissue.
[0085] A first aperture 14 and a second aperture 14' are
provided in the bandage sensory member 2. The apertures
14, 14' ensure sufficient ventilation to a wound in case a
resulting bandage 5 is used to monitor a wound.
[0086] The bandage sensory member 2 comprises a chip
unit 16 in the sensory layer 3 electrically connected to the
temperature sensors 8 by means of a wire member 12.
[0087] The chip unit 16 is electrically connected to a coil
member 6 surrounding the temperature sensors 8. The coil
member 6 is configured to generate and deliver electrical
energy to the chip unit 16 by means of induction when an
external receiver formed as a smartphone 20 is brought in
proximity to the bandage sensory member 2 or a resulting
bandage 5 (the latter not shown).
[0088] When a smartphone 20 is brought in proximity to
the bandage sensory member 2 or a resulting bandage 5,
electrical power is generated in the coil member 6, and this
electric power is transferred to the chip unit 16 through the
coil member 6. The chip unit 16 comprises a processor that
reads the temperatures of the temperature sensors 8 and/or
the temperature difference between any of temperature sen-
sors 8. Accordingly, the maximum temperature difference
AT,, . is detected either by the chip unit 16 or by an external
receiver 20 (e.g. a smartphone).
AT, =max{T,-T;}, where T; and T; is the tempera-
ture of the i the and the j* sensor, respec-
tively. oY

[0089] In one embodiment of the invention, the chip unit
16 is configured to send the detected AT, . to the smart-
phone 20 as a wireless signal 22. In another embodiment of
the invention, the chip unit 16 is configured to send the
detected temperatures T, T,, . . ., T, (where N is the
number of temperature sensors) to the smartphone 20 as a
wireless signal 22.

[0090] The smartphone 20 forwards the information to the
internet 26 as a wireless signal 24. Hereby, the smartphone
20 is capable of alerting relevant people (healthcare persons
or relatives) in case a special treatment is needed.

[0091] In one embodiment of the invention, the smart-
phone 20 is configured to send an alert in case no scanning
of the temperature sensors 8 has been conducted within a
predefined time period (e.g. two or eight hours).

[0092] The bandage sensory member 2 shown in FIG.
1(A) comprises nine temperature sensors 8; however, the
number N of temperature sensors 8§ may be varied. It is
important though that the bandage sensory member 2 com-
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prises at least one temperature sensor 8 adapted to be
arranged near wounded tissue, and that the bandage sensory
member 2 comprises at least one temperature sensor 8
adapted to be arranged in non-wounded tissue, so that the
difference between the wounded tissue and the non-
wounded tissue can be detected.

[0093] In one embodiment of the bandage sensory mem-
ber 2 according to the invention, the bandage sensory
member 2 is configured to detect the largest temperature
difference AT,,,. between any of the temperature sensors 8
and to send a wireless signal 22 when the AT, ,, exceeds a
predefined value.

[0094] In another preferred embodiment of the bandage
sensory member 2 according to the invention, the bandage
sensory member 2 is configured to send all detected tem-
peratures measured by the temperature sensors 8 as a
wireless signal 22 to the smartphone 20. Accordingly, the
smartphone 20 may be configured to calculate the largest
temperature difference AT,,,, between any of the tempera-
ture sensors 8 and to determine if AT, exceeds a pre-
defined value.

[0095] The predefined level may preferably be within the
range of from 2.1° C. to 2.5° C. In a preferred embodiment,
the predefined level can be changed in either the chip unit
16, the smartphone 20 or in a database. It is preferred that the
predefined level can be changed in the smartphone 20 or in
a database.

[0096] It may be beneficial that the bandage sensory
member 2 is configured to generate an alert in case the
AT,, .. exceeds a predefined value.

[0097] Itmay be a major advantage that the smartphone 20
comprises software or an application enabling the smart-
phone 20 to generate an alert in case the AT, exceeds a
predefined value. Hereby, it is possibly to apply a simple and
cheap chip unit 16 that is only capable of detecting the
temperatures measured by the temperature sensors 8 and
sending these temperatures to the smartphone 20. The smart-
phone 20 may preferably be configured to calculate the
largest temperature difference AT, . between any of the
temperature sensors 8 and determine if AT, exceeds a
predefined value.

[0098] In one embodiment, the smartphone 20 comprises
a near field communication (NFC) device adapted to com-
municate by using a short-range, low-power communica-
tions protocol between the smartphone 20 and the bandage
sensory member 2. The smartphone 20 uses magnetic induc-
tion to create a radio-wave field that the coil member 6 of the
bandage sensory member 2 can detect and access, allowing
small amounts of data to be transferred wirelessly. The
bandage sensory member 2 may have a unique identifica-
tion. The smartphone 20 may be configured to read the
unique identification of the bandage sensory member 2
together with the sensor temperature differences {T,-T},
where T, and T, are the temperatures of the i and the j*
temperature sensors, respectively.

[0099] By using a bandage sensory member 2 according to
the invention incorporated into a bandage 5, it is possible to
monitor a wound in a simple and reliable manner. In fact, the
patient may conduct the monitoring himself by using a
smartphone 20. No battery is needed in the bandage sensory
member 2. Accordingly, a low-priced bandage sensory
member 2 can be achieved.

[0100] FIG. 1(B) illustrates a schematic top view of a
sensory layer 3 of a bandage sensory member 2 according to
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the invention. Additional layers 4 are not shown. The
bandage sensory member 2 comprises a sensory layer 3
comprising eight peripherally-arranged temperature sensors
8 arranged along the periphery of the sensory layer 3. The
eight peripheral temperature sensors 8 are electrically con-
nected by an electric wire member 12 and surrounded by a
coil member 6.

[0101] A centrally arranged temperature sensor 8 (at the
centre of the sensory layer) is electrically connected to the
remaining temperature sensors 8 by the wire member 12.
The centrally arranged temperature sensor 8 is configured to
be arranged to measure the temperature of wounded tissue
(or non-wounded tissue), while the remaining eight periph-
eral temperature sensors 8 are configured to detect the
temperature in non-wounded tissue surrounding wounded
tissue (or alternatively wounded tissue).

[0102] An adapter/controller 18 is electrically connected
to the chip unit 16. The adapter/controller 18 makes it
possible to connect a plurality of electrical connections to
the adapter/controller 18 and combine electrical signals from
different electrical connections to a single entry of the chip
unit 16. Hereby, it is possible to apply a simple (and
low-cost) chip unit 16 having only a single electrical entry
(or few electrical entries). The chip unit 16 and the adapter/
controller 18 are electrically connected to the wire member
12 and the coil member 6. However, the coil member 6 does
not need to be electrically connected to the adapter/control-
ler 18 if it is electrically connected to the chip unit 16 (as
illustrated in FIG. 1(C)).

[0103] Four separated apertures 14, 14' formed as square
openings are provided in the sensory layer 3 of the bandage
sensory member 2. The apertures 14, 14' ensure sufficient
ventilation to a wound as well as absorption of fluids in case
the resulting bandage 5 is used to monitor a wound. The
bandage sensory member 2 may in some embodiments also
comprise one or more apertures 14, 14', optionally corre-
sponding to the apertures 14, 14' of the sensory layer 3.
[0104] FIG. 1(C) illustrates a schematic top view of a
bandage sensory member 2 according to the invention.
Additional layers 4 are not shown. Whereas the bandage
sensory members 2 shown in FIG. 1(A) and in FIG. 1(B)
have a square periphery, the bandage sensory member 2
illustrated in FIG. 1(C) has a rectangular periphery. The
bandage sensory member 2 comprises a sensory layer 3
comprising ten peripherally arranged temperature sensors 8
arranged along the periphery of the sensory layer 3. The ten
peripheral temperature sensors 8 are electrically connected
by an electric wire member 12 and surrounded by a coil
member 6. Two centrally arranged temperature sensors 8
(the sensors between the apertures 14, 14') are electrically
connected to the remaining temperature sensors 8 by the
wire member 12. The centrally arranged temperature sensors
8 are configured to be arranged to measure the temperature
of wounded tissue. The remaining ten peripheral tempera-
ture sensors 8 are, however, configured to detect the tem-
perature in the non-wounded tissue surrounding the
wounded tissue.

[0105] A chip unit 16 is electrically connected to a coil
member 6 surrounding the ten peripheral temperature sen-
sors 8. The coil member 6 is configured to generate and
deliver electrical energy to the chip unit 16 by means of
induction when an external receiver such as a smartphone 20
is brought in proximity to the bandage sensory member 2 or
a resulting bandage 5. The chip unit 16 is electrically
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connected to an adapter/controller 18 that is electrically
connected to all temperature sensors 8.

[0106] Six separated apertures 14, 14' formed as square
openings are provided in the sensory layer 3 and/or the
bandage sensory member 2. The apertures 14, 14' ensure
sufficient ventilation to a wound in case the resulting ban-
dage 5 is used to monitor a wound.

[0107] FIG. 1(D) illustrates a schematic top view of a
bandage sensory member 2 according to the invention.
Additional layers are not shown. The bandage sensory
member 2 is rectangular and comprises a rectangular sen-
sory layer 3 comprising ten peripherally arranged tempera-
ture sensors 8 arranged along the periphery of the sensory
layer 3 like the bandage sensory member shown in FIG.
1(C). The ten peripheral temperature sensors 8 are electri-
cally connected by an electric wire member 12 and sur-
rounded by a coil member 6, and two centrally arranged
temperature sensors 8 (between the apertures 14, 14') are
electrically connected to the remaining temperature sensors
8 by the wire member 12. While the centrally arranged
temperature sensors 8 are configured to be arranged to
measure the temperature of wounded tissue, the remaining
ten peripheral temperature sensors 8 are configured to detect
the temperature in the non-wounded tissue surrounding the
wounded tissue. However, all temperature sensors 8 may
detect the temperature of both wounded tissue and non-
wounded tissue.

[0108] An adapter/controller 18 is electrically connected
to the wire member 12. A chip unit 16 is electrically
connected to the adapter/controller 18 and a coil member 6
surrounding the ten peripheral temperature sensors 8, 8', 8".
The adapter/controller 18 is electrically connected to the
chip unit 16 in order to connect a plurality of electrical
connections to the adapter/controller 18 and combine elec-
trical signals from different electrical connections to a single
entry of the chip unit 16. The coil member 6 is configured
to generate and deliver electrical energy to the chip unit 16
by means of induction when an external receiver such as a
smartphone 20 is brought in proximity to the bandage
sensory member 2 or a resulting bandage 5.

[0109] Two separated apertures 14, 14' formed as rectan-
gular openings are provided in the sensory layer 3 and/or the
bandage sensory member 2. The apertures 14, 14' ensure
sufficient ventilation to a wound in case a resulting bandage
5 is used to monitor a wound.

[0110] FIG. 2(A) illustrates a schematic top view of a
bandage sensory member 2 according to the invention.
Additional layers 4 are not shown. The bandage sensory
member 2 basically corresponds to the one shown in FIG.
1(A). The bandage sensory member 2 comprises a sensory
layer 3 provided with a plurality of first temperature sensors
8 arranged along the square periphery of the sensory layer 3.
These temperature sensors 8 are configured to detect the
reference temperature of non-wounded tissue.

[0111] The sensory layer 3 additionally comprises a cen-
trally arranged additional temperature sensor 8 arranged at
the centre of the sensory layer 3 and configured to detect the
temperature of wounded tissue. A first aperture 14 and a
second aperture 14" are provided in the sensory layer 3
and/or the bandage sensory member 2. The apertures 14, 14'
ensure sufficient ventilation to a wound as well as absorption
of fluids in case a resulting bandage 5 is used to monitor a
wound.
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[0112] The bandage sensory member 2 comprises a chip
unit 16 arranged at the sensory layer 3 and electrically
connected to an adapter/controller 18 that is electrically
connected to the temperature sensors 8 by means of a wire
member 12. The chip unit 16 is electrically connected to a
coil member 6 surrounding the temperature sensors 8. The
coil member 6 is configured to generate and deliver electri-
cal energy to the chip unit 16 by means of induction when
an external receiver such as a smartphone 20 is brought in
proximity to the bandage sensory member 2 or a resulting
bandage 5.

[0113] When a smartphone 20 is brought in proximity to
the bandage sensory member 2 or a resulting bandage 5,
electrical power is generated in the coil member 6, and this
electric power is transferred to the chip unit 16 through the
coil member 6. The chip unit 16 comprises a processor that
reads the temperatures detected by the temperature sensors
8. The chip unit 16 is configured to send the detected
temperatures to the smartphone 20 wirelessly by means of
the coil member 6.

[0114] In one embodiment, the chip unit 16 is configured
to calculate the differences between all temperature sensors
8 and detect the maximum temperature difference AT,,,..
The chip unit 16 is configured to send the maximum
temperature difference AT,,,. to the smartphone 20 wire-
lessly by means of the coil member 6. In another embodi-
ment, the chip unit 16 is configured to calculate only the
temperature difference between the sensors 8.

[0115] FIG. 2(B) illustrates a cross-sectional view of the
bandage sensory member 2 shown in FIG. 2(A). It can be
seen that the bandage sensory member 2 comprises an
additional layer 4 in the form of an absorbing layer 36
arranged above a plurality of temperature sensors 8 and a
wire member 12. The temperature sensors 8 and the wire
member 12 are encased by the coating 28, 28'. The coating
28, 28' is joint to provide a hermetically sealed coating 28,
28' (another example of an additional layer 4) preventing
water and fluid from getting access to the temperature
sensors 8 and the wire member 12 that is electrically
connecting the temperature sensors 8.

[0116] The absorbing layer 36 (example of additional
layer 4) and the sensor arrangement (the temperature sensors
8 and the wire member 12) are arranged in a sleeve 46. The
bottom surface of the bandage sensory member 2 is intended
to be arranged directly on the skin of a person. The sensor
arrangement (the temperature sensors 8 and the wire mem-
ber 12) may be provided as a one-piece member.

[0117] FIG. 2(C) illustrates a perspective view of a ban-
dage sensory member 2 according to the invention. The
bandage sensory member 2 comprises a sensory layer 3
comprising ten peripherally arranged temperature sensors 8
arranged along the periphery of the sensory layer 3. The ten
peripheral temperature sensors 8 are electrically connected
by an electric wire member 12 and surrounded by a coil
member 6. Two centrally arranged temperature sensors 8 are
electrically connected to the remaining temperature sensors
8 by the wire member 12. The centrally arranged tempera-
ture sensors 8 are adapted to be arranged in a position in
which they can measure the temperature of wounded tissue,
while the remaining ten peripheral temperature sensors 8 are
configured to be arranged in positions in which they can
detect the temperature of the non-wounded tissue surround-
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ing the wounded tissue. All temperature sensors 8 may,
however, detect the temperature of both wounded tissue and
non-wounded tissue.

[0118] The bandage sensory member 2 comprises a chip
unit 16 disposed onto the sensory layer 3 and electrically
connected to the coil member 6. The chip unit 16 is
electrically connected to an adapter/controller 18 that is
electrically connected to the wire member 12. The chip umt
16 is configured to receive electrical inputs from the tem-
perature sensors 8 via the adapter/controller 18 when current
is induced in the coil member 6.

[0119] Two separated apertures 14, 14' formed as square
openings are provided in the sensory layer 3 and/or the
bandage sensory member 2. The apertures 14, 14' ensure
sufficient ventilation to a wound in case a resulting bandage
5 is used to monitor a wound.

[0120] FIG. 2(D) illustrates a close-up view of a portion of
the bandage sensory member 2 shown in FIG. 2(B). The
bandage sensory member 2 comprises an absorbing layer 36
(example of an additional layer 4) arranged above a tem-
perature sensor 8 and a wire member 12. The temperature
sensor 8 is sealed and encased by a coating 28, whereas the
wire member 12 is sealed and encased by the coating 28'.
The coating 28, 28' is joint to provide a hermetically sealed
coating 28, 28' preventing water and fluid from getting
access to the temperature sensor 8 and the wire member 12.
As apparent, the absorbing layer 36 (additional layer 4) and
the sensor arrangement (the sensor 8 and the wire member
12) are provided within a sleeve 46. The sleeve 46 is thinner
than both the absorbing layer 36 and the sensor 8.

[0121] FIG. 3(A) illustrates a schematic top view of a
bandage sensory member 2 according to the invention. Seen
from the top, the temperature sensors are not visible. How-
ever, dotted line indications 38, 38' are provided at the top
surface 39 in order to guide the user when arranging the
bandage sensory member 2 or a resulting bandage 5 (the
bandage 5 may also be provided with corresponding dotted
line indications 38, 38"). Accordingly, the dotted line indi-
cations 38, 38' indicate the positions in which the tempera-
ture sensors are provided.

[0122] FIG. 3(B) illustrates a bottom view of the bandage
sensory member 2 shown in FIG. 3(A). Any additional
layers 4 are not shown. The bandage sensory member 2
comprises a rectangular sensory layer 3 comprising ten
peripherally arrange temperature sensors 8 arranged along
the periphery of the sensory layer 3. The ten peripheral
temperature sensors 8 are electrically connected by an
electric wire member 12 and surrounded by a coil member
6, and two centrally arranged temperature sensors 8 (be-
tween the apertures 14, 14") are electrically connected to the
remaining temperature sensors 8 by the wire member 12.
The centrally arranged temperature sensors 8§ are configured
to be arranged to measure the temperature of wounded
tissue. The remaining ten peripheral temperature sensors 8
are configured to detect the temperature of the non-wounded
tissue surrounding the wounded tissue.

[0123] A chip unit (not shown) is electrically (directly or
indirectly via an adapter) connected to the wire member 12
and a coil member 6 surrounding the ten peripheral tem-
perature sensors 8. The coil member 6 is configured to
generate and deliver electrical energy to the chip unit by
means of induction when an external receiver such as a
smartphone 20 is brought in proximity to the bandage
sensory member 2 or a resulting bandage 5. Two separated
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apertures 14, 14' formed as rectangular openings are pro-
vided in the sensory layer 3 and/or the bandage sensory
member 2. The apertures 14, 14' ensure sufficient ventilation
to a wound in case a resulting bandage 5 is used to monitor
a wound.

[0124] FIG. 3(C) illustrates a perspective bottom view of
the bandage sensory member 2 shown in FIG. 3(A) and in
FIG. 3(B). The bandage sensory member 2 constitutes a flat
structure configured to be arranged directly on the skin of a
patient. The bandage sensory member 2 is intended to be
arranged with the centrally arranged temperature sensors 8
in the wounded tissue, whereas the remaining temperature
sensors 8 are configured to be arranged to measure the
temperature of non-wounded tissue surrounding the
wounded tissue. All temperature sensors 8 can, however, be
used to detect the temperature of wounded tissue and
non-wounded tissue.

[0125] FIG. 3(D) illustrates a cross-sectional view of the
bandage sensory member 2 shown in FIG. 3(A), FIG. 3(B)
and FIG. 3(C). It can be seen that the bandage sensory
member 2 comprises an absorbing layer 36 (example of an
additional layer 4) arranged above the temperature sensors 8
and the wire member 12 connecting the temperature sensors
8. The absorbing layer 36 as well as the sensor arrangement
(the temperature sensors 8 and the wire member 12 con-
necting the temperature sensors 8, 8', 8") are arranged in a
sleeve 46. The bottom side of the bandage sensory member
2 is intended to be place on the skin of a person. However,
the bandage sensory member 2 may also be incorporated
into a bandage 5.

[0126] FIG. 4(A) illustrates a perspective view of a patient
30 wearing a bandage 5, and a health care person activating
the temperature sensors 8 of the bandage sensory member 2
by means of a smartphone 20. It is important to underline
that the patient himself may activate the temperature sensors
of the bandage sensory member 2, simply by bringing the
smartphone 20 close to (e.g. above) the bandage 5.

[0127] Thebandage 5 is attached to the patient’s 30 leg 44.
The health care person holds a smartphone 20 in her hand
40. When bringing the smartphone 20 into a position above
the bandage 5 in close distance to the coil member of the
bandage sensory member 2, current is generated in the coil
member of the bandage sensory member 2. The electrical
energy generated is used by the bandage sensory member 2
to perform temperature measurements and to send informa-
tion to the smartphone 20.

[0128] The smartphone 20 can forward information 24 to
the Internet 26 so that a database or an external receiver may
have access to the measurements made by the temperature
sensors 8 of the bandage sensory member 2. Moreover, the
smartphone 20 may preferably be configured to generate an
alert in case the AT, exceeds a predefined value (e.g. 2°
C).

[0129] In one embodiment of the invention, the bandage
sensory member 2 is configured to detect the highest tem-
perature difference between the temperatures of the tem-
perature sensors 8.

[0130] FIG. 4(B) illustrates a cross-sectional view of
wounded tissue 34 of a patient. A bandage sensory member
2 is attached to the skin 42 of the patient. This illustrates the
embodiment where the bandage sensory member 2 is used
without being incorporated into a bandage 5. The bandage
sensory member 2 comprises a sensory layer 3 having
centrally arranged temperature sensors 8 that is arranged in
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a position in which they can measure the temperature of the
wounded tissue 34. The bandage sensory member 2 com-
prises a sensory layer 3 with a peripherally arranged tem-
perature sensor 8 and a second peripherally arranged tem-
perature sensor 8 arranged in positions in which they can
measure the temperature of the non-wounded tissue 32, 32'
surrounding the wounded tissue 34.

[0131] Accordingly, the bandage sensory member 2 can
measure the temperatures of the temperature sensors 8.
These temperatures can be sent to an external receiver such
as a smartphone 20, which can calculate the maximum
temperature difference, AT, ., between the temperatures
detected by the temperature sensors 8 and detect if the AT,
exceeds a predefined value (e.g. 2.5° C.).

[0132] In another embodiment of the invention, the tem-
peratures detected by the temperature sensors 8 can be
processed by the chip unit 16 in a manner in which the chip
unit 16 determines the maximum temperature difference,
AT,, ., between the temperatures detected by the tempera-
ture sensors 8 and detect if the AT, exceeds a predefined
value (e.g. 2.5° C.). Accordingly, both the detected tempera-
tures as well as the maximum temperature difference, AT,,,.,
between the temperatures detected by the temperature sen-
sors 8 may be sent wirelessly to the external receiver.
[0133] FIG. 4(C) illustrates a top view of a bandage
sensory member 2 according to an embodiment of the
invention. Additional layers 4 are not shown. The bandage
sensory member 2 comprises a sensory layer 3 comprising
four peripherally arranged temperature sensors 8 arranged
along the periphery of the sensory layer 3. The four periph-
eral temperature sensors 8 are electrically connected by an
electric wire member 12 and surrounded by a coil member
6. A centrally arranged temperature sensor 8 (arranged at the
centre of the sensory layer 3) is electrically connected to the
remaining temperature sensors 8 by the wire member 12.
The centrally arranged temperature sensor 8 is configured to
be arranged to measure the temperature of wounded tissue,
while the remaining eight peripheral temperature sensors 8
are configured to detect the temperature in the non-wounded
tissue surrounding the wounded tissue. However, all tem-
perature sensors 8 are configured to detect the temperature
of both wounded tissue and non-wounded tissue. Accord-
ingly, the position of the sensors 8 determines if the sensors
8 measure the temperature of wounded tissue or the tem-
perature of non-wounded tissue.

[0134] A chip unit 16 and an adapter/controller 18 are
electrically. The adapter/controller 18 makes it possible to
connect a plurality of electrical connections to the adapter/
controller 18 and combine electrical signals from different
electrical connections to a single entry of the chip unit 16.
Hereby, it is possible to apply a simple (and low-cost) chip
unit 16 having only a single electrical entry. The chip unit 16
and the adapter/controller 18 are electrically connected to
the wire member 12 and the coil member 6.

[0135] Two separated apertures 14, 14' formed as square
openings are provided in the sensory layer 3 and/or bandage
sensory member 2. The apertures 14, 14' ensure sufficient
ventilation to a wound in case the bandage sensory member
2 or a resulting bandage 5 is used to monitor a wound.
[0136] FIG. 4(D) illustrates a bandage sensory member 2
according to another embodiment of the invention. Addi-
tional layers 4 are not shown. The bandage member 2
comprises a sensory layer 3 comprising four peripheral
temperature sensors 8 arranged in a square formation pro-
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vided in one end of the elongated rectangular bandage
sensory member 2. The four temperature sensors 8 are
electrically connected by an electric wire member 12 and
surrounded by a coil member 6. A centrally arranged tem-
perature sensor 8 (between the apertures 14, 14') is electri-
cally connected to the remaining temperature sensors 8 by
the wire member 12. The central temperature sensor § is
arranged in the opposite end to the four peripheral tempera-
ture sensors 8. The central temperature sensor 8 is config-
ured to be arranged to measure the temperature of wounded
tissue, while the remaining eight peripheral temperature
sensors 8 are configured to detect the temperature in non-
wounded tissue arranged in a distance from the wounded
tissue.

[0137] A chip unit 16 and an adapter/controller 18 are
electrically connected. The adapter/controller 18 makes it
possible to connect a plurality of electrical connections to
the adapter/controller 18 and combine electrical signals from
different electrical connections to a single entry of the chip
unit 16. Accordingly, it is possible to apply a simple (and
low-cost) chip unit 16 having only a single electrical entry.
The chip unit 16 and the adapter/controller 18 are electri-
cally connected to the wire member 12 and the coil member
6.

[0138] Two separated apertures 14, 14' formed as square
openings are provided in the sensory layer 3 and/or the
bandage sensory member 2. The apertures 14, 14' ensure
sufficient ventilation to a wound in case the bandage sensory
member 2 or a resulting bandage 5 is used to monitor a
wound.

[0139] FIG. 5(A) illustrates an exploded view of the
bandage sensory member 2 shown in FIG. 2(B). The ban-
dage sensory member 2 comprises a sleeve 46 (an exanple
of an additional layer 4) defining a space 48 adapted to
receive an absorbing laver 36 (example of an additional
layer 4) and a sensor arrangement consisting of a plurality of
temperature sensors 8 and a wire member 12 connecting the
temperature sensors 8.

[0140] The temperature sensors 8 and the wire member 12
are encased by the coating 28, 28' (example of additional
layer 4). The coating 28, 28' is joint to provide a hermetically
sealed coating 28, 28' preventing water and fluid from
getting access to the temperature sensors 8 and the wire
member 12 that is electrically connecting the temperature
sensors 8.

[0141] The absorbing layer 36 and the sensor arrangement
(the temperature sensors 8 and the wire member 12) are
configured to be inserted into the sleeve 46 as shown in FIG.
2(B). The sensor arrangement (the temperature sensors 8 and
the wire member 12) may be provided as a one-piece
member.

[0142] FIG. 5(B) illustrates a close-up view of a tempera-
ture sensor 8 of the bandage sensory member 2 shown in
FIG. 5(A). The temperature sensor 8 has a basically rect-
angular cross-sectional area and is encased by a coating 28'
(example of additional layer 4). A wire member 12 is
electrically connected to the temperature sensor 8'. The wire
member 12 is encased by a coating 28. The coating 28, 28§’
is joint to provide a hermetically sealed coating 28, 28'
preventing water and fluid from getting access to the tem-
perature sensor 8' and the wire member 12.

[0143] FIG. 5(C) illustrates a schematic top view of a
bandage sensory member 2 according to the invention
covering wounded tissue 34, 34'. The bandage sensory
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member 2 comprises a sensory layer 3 provided with a
plurality of peripherally arranged temperature sensors 8
arranged along the square periphery of the sensory layer 3.
The temperature sensors 8 are configured to detect the
reference temperature of non-wounded tissue. The tempera-
ture sensors 8 may, however, detect the temperature of any
tissue (including wounded tissue).

[0144] The sensory layer 3 additionally comprises a cen-
trally arranged additional temperature sensor 8 (at the centre
of the sensory layer 3) arranged and configured to detect the
temperature of wounded tissue. The central temperature
sensor 8 may, however, detect the temperature of any tissue
(including non-wounded tissue). A first aperture 14 and a
second aperture 14" are provided in the sensory layer 3
and/or the bandage sensory member 2. The apertures 14, 14'
ensure sufficient ventilation to a wound in case the bandage
sensory member 2 or a bandage 5 is used to monitor
wounded tissue 34, 34",

[0145] The bandage sensory member 2 comprises a chip
unit 16 electrically connected to an adapter/controller 18 that
is electrically connected to the temperature sensors 8 by
means of a wire member 12. The chip unit 16 is electrically
connected to a coil member 6 surrounding the temperature
sensors 8. The coil member 6 is configured to generate and
deliver electrical energy to the chip unit 16 by means of
induction when an external receiver such as a smartphone 20
is brought in proximity to the bandage sensory member 2.
[0146] It can be seen that the bandage sensory member 2
covers some first wounded tissue 34 and some second
wounded tissue 34'. The central temperature sensor 8 is
arranged to detect the temperature of the wounded tissue 34,
whereas the peripheral temperature sensors 8 are arranged in
a distance from the wounded tissue 34, 34'. Accordingly, the
peripheral temperature sensors 8 are arranged and config-
ured to detect the temperature of non-wounded tissue (the
reference temperature).

[0147] FIG. 6(A) illustrates a cross-sectional view of a
bandage sensory member 2 according to the invention. The
bandage sensory member 2 comprises an absorbing layer 36
(example of additional layer 4) arranged above a plurality of
temperature sensors 8, 50 and a wire member 12 connecting
the temperature sensors 8, 50. The temperature sensor 50 is
arranged in the additional layer 4 exemplified by the absorb-
ing layer 36. The absorbing layer 36 as well as the sensor
arrangement (the temperature sensors 8, 50 and the wire
member 12 connecting the temperature sensors 8, 50) are
arranged in a sleeve 46 (see FIG. 6(B)). The bottom side of
the bandage sensory member 2 is intended to be placed on
the skin of a person. However, the bandage sensory member
2 may also be incorporated into a bandage 5.

[0148] The bandage sensory member 2 comprises a tem-
perature sensor 50 arranged and configured to detect the
ambient temperature. The temperature sensor 50 is arranged
in the top portion of the absorbing layer 36.

[0149] Hereby, the bandage sensory member 2 may use
the ambient temperature to compensate for the ambient
temperature. If the ambient temperature is low (e.g. lower
than 15° C.), cooling of the bandage sensory member 2 may
be expected, and thus lower temperature measurements of
the temperature sensors 8 may be achieved.

[0150] However, if the ambient temperature is high (e.g.
above 30° C.), heating of the bandage sensory member 2
may be expected, and thus higher temperature measure-
ments of the temperature sensors 8 may be achieved.
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Accordingly, by detecting the ambient temperature, it is
possible to adjust for the ambient temperature so that the
temperatures detected by the temperature sensors 8 are
adjusted according to the ambient temperature. An external
receiver (e.g. a smartphone 20) may be configured to adjust
the temperatures detected by the temperature sensors 8 on
the basis of the detected ambient temperature. The bandage
sensory member 2 may comprise a chip unit configured to
adjust the temperatures detected by the temperature sensors
8 on the basis of the detected ambient temperature.

[0151] FIG. 6(B) illustrates an exploded view of the
bandage sensory member 2 shown in FIG. 6(A). It can be
seen that the sleeve 46 comprises a space 48 adapted to
receive the absorbing layer 36 and the sensor arrangement
consisting of a plurality of temperature sensors 8, 50 and the
wire members 12, 12' connecting the temperature sensors 8,
50.

[0152] The temperature sensors 8, 50 and the wire mem-
bers 12, 12" are encased by a coating 28, 28'. The coating 28,
28' provides a hermetically sealed coating 28, 28' preventing
water and fluid from getting access to the temperature
sensors 8, 50 and the wire member 12, 12 that is electrically
connecting the temperature sensors 8, 50.

[0153] The absorbing layer 36 is provided with a recess 52
and a bore 54. The recess 52 is configured to receive and
contain the temperature sensor 50, whereas the bore 54 is
adapted to contain the wire member 12'.

[0154] FIG. 6(C) illustrates a close-up view of a sensor 8
of the bandage sensory member 2 shown in FIG. 6(A) and
FIG. 6(B). The temperature sensor 8 has an essentially
rectangular cross-section and is encased by a coating 28'. A
wire member 12 is electrically connected to the temperature
sensor 8. The wire member 12 is encased by a coating 28.
The coating 28, 28' is joint to provide a hermetically sealed
coating 28, 28' preventing water and fluid from getting
access to the temperature sensor 8 and the wire member 12.
[0155] FIG. 7(A) illustrates the calibration curve of the
prior art temperature sensors. The sensors are precision
sensors capable of measuring the exact and actual tempera-
ture. Thus, the prior art temperature sensors are calibrated to
a “zero” point actually being 0° C.

[0156] FIG. 7(B) illustrates the calibration curve of the
temperature sensors used in accordance with the present
invention. As can be seen, the temperature sensors may be
calibrated to an arbitrary “zero” point (indicated by p). B
may be any value as the exact “zero” point needs not be
known for application of the temperature sensors in the
present invention. Using a suitable application (such as
software or an app), the “zero” point p is designated to the
temperature sensors.

LIST OF REFERENCE NUMERALS

[0157] 2 Bandage sensory member

[0158] 3 Sensory layer of bandage sensory member
[0159] 4 Additional layer of bandage sensory member
[0160] 5 Bandage with bandage sensory member
[0161] 6 Coil member

[0162] 8 Temperature sensor(s)

[0163] 12, 12' Wire member

[0164] 14, 14' Aperture

[0165] 16 Chip unit

[0166] 18 Adapter/controller

[0167] 20 External receiver (e.g. a smartphone)
[0168] 22 Signal
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[0169] 24 Signal

[0170] 26 Internet

[0171] 28, 28, 28" Coating

[0172] 30 Patient

[0173] 32, 32' Non-wounded tissue
[0174] 34, 34' Wounded tissue
[0175] 36 Layer (absorbing)
[0176] 38, 38' Dotted line

[0177] 39 Top surface

[0178] 40 Hand

[0179] 42 Skin

[0180] 44 Leg

[0181] 46 Sleeve

[0182] 48 Space

[0183] 50 Temperature sensor(s)
[0184] 52 Recess

[0185] 54 Bore

[0186] AT Temperature difference
[0187] AT, Maximum temperature difference

1. A bandage sensory member comprising
a sensory layer having a plurality of temperature sensors
(8) disposed thereon, and
a chip unit directly or indirectly electrically connected to
the temperature sensors,
wherein the chip unit is configured to detect the temperature
of each of the temperature sensors and send a wireless signal
to an external receiver, wherein the wireless signal contains
information about temperature difference (AT) and/or maxi-
mum temperature difference (AT, ) between the tempera-
ture sensors.

2. The bandage sensory member according to claim 1,
characterised in that the bandage sensory member further
comprises one or more additional layers.

3. The bandage sensory member according to claim 2,
wherein the sensory layer is arranged between two addi-
tional layers.

4. The bandage sensory member according to claim 3,
characterised in that the sensory layer (3) and the one or
more additional layers are joined by heat treatment.

5. The bandage sensory member according to claim 2,
characterised in that each of the one or more additional
layers is a foam, a textile, a plastic material, or a polymeric
material.

6. The bandage sensory member according to claim 2,
characterised in that the sensory layer and the one or more
additional layers form a plurality of apertures.

7. The bandage sensor member according to claim 1,
characterised in that the sensory layer forms a plurality of
apertures.

8. The bandage member according to claim 1, character-
ised in that the sensory layer is a foil, a plastic material, or
a paper material.

9. The bandage sensory member according to claim 8,
characterised in that the sensory layer further includes an
adhesive.

10. The bandage sensory member according to claim 1,
characterised in that the temperature sensors (8) are ana-
logue temperature sensors.

11. The bandage sensory member according to claim 1,
characterised in that a coil member is integrated in the
bandage sensory member, wherein the coil member is con-
figured to generate electrical power by means of induction
upon interaction with the external receiver arranged in

max
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proximity to the bandage sensory member, wherein the coil
member is configured to send the wireless signal to the
external receiver.

12. The bandage sensory member according to claim 11,
characterised in that the coil member surrounds the tem-
perature sensors.

13. The bandage sensory member according to claim 1,
characterised in that the bandage sensory member comprises
a temperature sensor arranged and configured to detect the
ambient temperature.

14. The bandage sensory member according to claim 1,
characterised in that the chip unit is a radio-frequency
identification (RFID) chip unit, wherein an adapter/control-
ler is electrically connected to the RFID chip unit and
adapted to receive a plurality of electrical connections and
combine electrical signals from these different electrical
connections to a single entry of the RFID chip unit.
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15. The bandage sensory member according to claim 1,
characterised in that the chip unit is configured to generate
an alert upon occurrence of one or both of (a) no scanning
of the temperature sensors has been conducted within a
predefined time period (e.g. two or eight hours), and (b) the
maximum temperature difference (AT, ) between the tem-
perature sensors exceeds a predefined value.

16. The bandage sensory member according to claim 1,
characterised in that all temperature sensors are electrically
connected.

17. The bandage sensory member according to claim 1,
characterised in that all temperature sensors are arranged in
a matrix configuration.

18. A bandage, characterised in that it comprises a ban-
dage sensory member according to claim 1.

* ok %k
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