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(57) Abrégé(suite)/Abstract(continued):

exceeding the systolic blood pressure of the patient via the compression element to a lesion site, so that the blood stops flowing
through the damaged vessel, then the stage of reducing the pressure. In the pressure reduction stage, the pressure is reduced by
a predetermined drop value, wherein if no blood flow is detected in the damaged vessel, then pressure reduction stage is repeated
and if blood flow in the damaged vessel is detected, the pressure reduction stage is interrupted for a pressure drop time. Moreover,
the subject of the invention is an automatic compression bandage system according to the invention is provided with a tourniquet
with a compression element adapted to compress the damaged blood vessel at the lesion site, provided with an interface for
electronic pressure control, and a CPU provided with a memory, connected to the compression element interface. The system is
further provided with means for detecting the blood flow through the compressed vessel and means adapted for detecting the
blood flow from compressed vessel. Moreover, the subject of the invention is a tourniquet to be used in the system according to the
invention, provided with a controlled compression element and comprising a blood flow sensor and a blood loss sensor.
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(57) Abstract: The subject of the invention is a method for automatic control of blood from the damaged vessel to be used in a
dressing system provided with a tourniquet, a bandage and the first compression element. The method comprises the stage of apply -
ing pressure exceeding the systolic blood pressure of the patient via the compression element to a lesion site, so that the blood stops
flowing through the damaged vessel, then the stage of reducing the pressure. In the pressure reduction stage, the pressure is reduced
by a predetermined drop value, wherein it no blood flow is detected in the damaged vessel, then pressure reduction stage is repeated
and if blood flow in the damaged vessel is detected, the pressure reduction stage is interrupted for a pressure drop time. Moreover,
the subject of the invention is an automatic compression bandage system according to the invention is provided with a tourniquet
with a compression element adapted to compress the damaged blood vessel at the lesion site, provided with an intertace for electron -
ic pressure control, and a CPU provided with a memory, connected to the compression element interface. The system is further
provided with means for detecting the blood flow through the compressed vessel and means adapted for detecting the blood tlow
from compressed vessel. Moreover, the subject of the invention is a tourniquet to be used in the system according to the invention,
provided with a controlled compression element and comprising a blood flow sensor and a blood loss sensor.
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A method for automatic blood flow control, automatic blood flow control system and a
tourniquet

Technical field

The subject of the invention is a method for automatic blood control, automatic blood control system
and a tourniquet. More particularly, the invention relates to dressing blood vessels, especially arteries
damaged for the purpose of endovascular procedures.

Prior art

Prior art discloses compression bandages, applicable when removing the arterial sheath after a
cardiac catheterization - angiography, catheter ablation, or after other procedures that require reaching
blood pressure, i.e., generally endovascular procedures. These include a tourniquet known from
Polish patent application No. P.396805 and International Patent Publication No. W0O2013060883.

These previously known solutions, capable of achieving the desired homeostasis often require
implementation of a series of consecutive and successive actions, and often cooperation of at least
two people during and after the procedure - usually a doctor and a nurse. These activities include
putting a tourniquet on a limb, fastening the tourniquet on the limb, pressing the infusion site during the
removal of the cannula, and fixing the tourniquet in such a way as to maintain the appropriate
compression on the infusion site and periodic adjustment of pressure decreasing it progressively, until
the tourniquet is finally removed. Pressing force should be selected so as to facilitate meeting two
conditions at the same time: hemostasis, i.€., ho blood flow and maintaining blood flow in the pressed
vessel, achieved when the pressure exerted by the bandage is equal to or lower than the blood
pressure. Since blood pressure is subject to cyclical changes, fulfilment of this condition is possible, if
a pressure corresponding to systolic pressure is ensured. Using too much pressure may cause
crushing the vessel, resulting in loss of blood flow, resulting in the potential permanent damage due to
thrombosis, obstruction and even a possible limb ischemia.

The systolic blood pressure varies in time after the procedure. Maintaining the proper, not too high and
not too low, pressure in the postoperative phase requires frequent adjustment by the qualified

personnel.

Prior art discloses known numerous devices for automatic control of pressure applied to the limb.
These devices are used in automatic measurement of patients’ blood pressure. An example of such a
device is disclosed in U.S. Patent No. 5660182. It discloses a system equipped with a CPU, which is
connected with a pressure sensor, microphone and switches by means of the filters and
analogue/digital converters. The CPU is connected to a memory, output means and an interface
device adapted to set a pressure regulating valve, a diverter valve and air pump via the data bus. The
diverter valve allows to supply air from the pump to the sleeve put on the patient's arm or discharge air
therefrom.

Taiwanese utility model No. TWM447209Y discloses a device to control bleeding with electronic
pressure control. This device employs electronic control of the pressure exerted by a tourniquet at the
site of bleeding, according to the results of blood pressure measurement performed using an
independent device. Such a solution provides the ability of adaptive customization of the compression



10

15

20

25

30

of the tourniquet to the changes in patient's pressure after the surgery. As a result, the
damaged vessel is constantly subjected to compression slightly greater than systolic blood
pressure and thus allowing to control the bleeding. At the same time the vessel is not

subjected to excessive compression risking in its capping.

The US Patent No. 4,321,929 discloses an automatic blood control device, wherein the
compression of the bandage is applied through means of the balloon inflated to a
predetermined pressure exceeding the systolic blood pressure, to be measured by means of a

separate sensor, under the control of the microprocessor.

Prior art, ACC Cardiovasc Interv 2010;3:1022-1031, Eur Heart J 2012;33:2521-2528,
discloses a method of using a tourniquet equipped with a compression element in the form of
a balloon filled with gas under pressure. In the method, first apply the pressure in the balloon
substantially higher than the patient's systolic blood pressure and then gradually reduce it with
the constant visual inspection. In the event of loss of blood, increase the pressure until it
ceases. Such a solution requires a significant effort of staff and is associated with a risk of

leading to loss of blood through too fast loosening of compression on the damaged vessel.

Embodiments of the present invention address at least some of the above-mentioned

problems.
Summary

Accordingly, there is described a tourniquet comprising: a controlled damaged blood vessel
compression element adapted to compress a damaged blood vessel at a lesion site, a blood
flow sensor for detecting the blood flow through the damaged blood vessel when compressed,
a blood loss sensor for detecting the blood flow from the damaged blood vessel when
compressed, and a second healthy vessel compression element configured to compress a
healthy vessel and control the blood flow therein, wherein the controlled damaged blood
vessel compression element and the second healthy vessel compression element are

controlled independently.

The gist of the invention

A method for automatic control of blood from the damaged vessel according to the invention is
used in a dressing system provided with a tourniquet, a bandage and the first compression

element. The method comprises the stage of applying pressure exceeding the systolic blood

pressure of the patient via the compression element to a lesion site, so that the blood stops
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flowing through the damaged vessel, then the stage of reducing the pressure. In the pressure
reduction stage, the pressure is reduced by a predetermined drop value, wherein if no blood
flow is detected in the damaged vessel, then pressure reduction stage is repeated and if blood
flow in the damaged vessel is detected, the pressure reduction stage is interrupted for a
pressure drop time. Preferably, after each pressure reduction, pressurization stage is
additionally performed when blood flow from the damaged vessel is detected. Execution of the
method is interrupted when the pressure exerted by the compression element drops below the
patient's diastolic pressure, while no loss of blood is detected. Blood flow through the vessel is
preferably established on the basis of the signal from the pressure meter or microphone or
Doppler probe or plethysmograph. Plethysmograph measurement can be used at the end of
the limb, particularly on the digit. Digits are supplied with blood by parallel blood vessels, in
particular parallel arteries. Accordingly, during the plethysmograph measurement, parallel
vessel compression is preferably used so that the flow or no flow detected by the
plethysmograph is connected with the flow in the damaged vessel. Preferably, the flow in the
parallel vessel is also subject to monitoring and compression on this vessel is reduced when

no flow is detected.

The automatic compression bandage system according to the invention is provided with a
tourniquet with a compression element adapted to compress the damaged blood vessel at the
lesion site, provided with an interface for electronic pressure control, and a CPU provided with
a memory, connected to the compression element interface. The system is further provided

with means for

2a
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detecting the blood flow through the compressed vessel and means adapted to detect the blood flow

from compressed vessel.

Means for detecting the blood flow through the compressed vessel and means adapted to detect the
blood flow are preferably located in the immediate vicinity of the compression means. As a result, the
system can be implemented as a single, compact device. This is possible because the detection of
blood flow is possible, despite the vessel being compressed. In such conditions - for example - precise
measurement of systolic and diastolic pressure is not possible.

The compression element is preferably a balloon, whereas the system further comprises a pump and
an automatic valve whose control input is connected to a CPU adapted to connect the balloon to the
pump and empty it according to the setting of its control input.

Means adapted to detect the blood flow are preferably a heart rate monitor, a microphone, a pressure
sensor or a Doppler probe or a plethysmograph whose output is connected to the input of the CPU

capable of detecting changes in the indicated value and/or analyzing the signal supplied.

Preferably, the compression system comprises a second compression element configured to

compress a healthy vessel and control the blood flow therein.

The tourniquet according to the invention is provided with a controlled compression element and
comprises a blood flow sensor, and the blood loss sensor. The compression element is preferably a
balloon, whereas the system further comprises a pump and an automatic valve whose control input is
connected to a CPU adapted to connect the balloon to the pump and to empty it according to the
setting of its control input. Means adapted to detect the blood flow are preferably a heart rate monitor,
a microphone, a pressure sensor or a Doppler probe or a plethysmograph connected to a device
capable of detecting changes in the output signal.

The advantage of the invention is to automate the compression of the punctured vessel, in a manner
ensuring both hemostasis and flow in the compressed vessel, while continuously monitoring the status
of homeostasis and patency of the vessel.

The further advantage of the invention is that it allows compensation of a blood flow decrease or even
forcing an increased blood flow in the vessel from which the bleeding is obstructed - by compressing a
healthy vessel. Paradoxically by increasing the blood flow through the healing vessel the risk of
complications can be reduced. Without the ability to automatically adjust the compression on both
vessels and automatic response to limb ischemia and pressure changes in the healing vessel such a

blood flow increase would have a high risk for the patient.
Description of the figures

The invention is described in the embodiments in the drawings, in which: Fig. 1a shows a tourniquet
according to the embodiment of the invention put on the wrist, Fig. 1b shows a tourniquet according to
another embodiment put on the wrist, Fig 2a shows a block diagram of the embodiment of a system
according to the invention, Fig. 2b shows a block diagram of an alternative embodiment of the system
according to the invention, Fig. 2¢ shows a block diagram of yet another embodiment of the system
according to the invention Fig. 3 shows a flowchart of a method according to the invention, and Fig. 4

shows the measurement of blood flow through a vessel using a plethysmograph.

3
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Description of the embodiments

First embodiment of the invention provides a bandage shown as a cross-section view in Fig. 1a, in the
form of an arterial tourniquet, designed for attaching to the wrist, in a place where radial artery RA and
ulnar artery UA are on the opposite sides of the wrist. Arterial tourniquet is provided with the tourniquet
body 1 made of the transparent strip of flexible material wrapped around the wrist and provided with a
first fastening element 3 and a second fastening element 3a, located on the opposite faces of the strip,
from the outside and from the inside, respectively. Performing the tourniquet of transparent material
allows easy inspection of the dressed place. The first and second fastening element 3 and 3a are
made of an adhesive material, preferably a velcro strip. On the inner side the tourniquet 1 is provided
with a first compression element, compressing the radial artery which is usually punctured during
vascular surgeries. It is a balloon 2 filled with gas via a tubular connection on the side of the
tourniguet, not shown. In the preferred embodiment, the tourniquet is provided with a second

compression element, also in the form of a balloon 8.

Balloons 2 and 8 preferably have a shape of a spindie cushion with a thickness in a range of 0.5-1.5

cm, dimensions based on the order of few centimetres.

Alternatively, balloons filled with a liquid can be used, however, this is associated with a complication
related to the need of providing a liquid reservoir and periodic leakage controls. Meanwhile, in the

present application, a pneumatic solution is sufficient.

With the system according to the invention the tourniquet can also be used provided with compression
elements other than pneumatic ones. They may include mechanical contracting and relaxing elements
according to a control signal, clamping or stretching elements or actuators. An example of a system
according to the invention with the CPU 210, a single actuator 22 and a blood loss sensor 5 and a
blood flow sensor 26 is shown in Fig. 2a. In this configuration, the system allows, after putting on the
tourniguet, to set the compression of actuator 25 controlling the bleeding at the site of bleeding, to the
compression value corresponding to a pressure substantially higher than the patient's systolic
pressure, and then gradually loosening until reaching blood flow. CPU obtains the information on the
blood flow or lack of flow based on the signal from the flow sensor. Additionally, the use of the blood
loss sensor allows protection against excessive loosening. The blood flow sensor may be a pressure
gauge with changes detection circuit or even a microphone. It is important to receive the information
that there is a blood flow through the vessel based on the threshold value of pressure changes or an

acoustic pulse signal. As a result, if it stops appropriate steps can be taken quickly.

A plethysmograph attached to the digit can be also used as the flow measurement circuit. A block
diagram of the system suitable for this configuration is shown in Fig. 2b. The use of the
plethysmograph measuring the blood flow in the digit requires forcing the blood flow only through the
damaged vessel, dressed with a tourniquet. Usually the vessel is a radial artery and the
plethysmograph 26a is mounted on the digit of the palm. In this situation, the plethysmograph 26a
reading corresponds to the actual flow through the radial artery only if the ulnar artery parallel to it is
blocked, because plethysmograph placed on the digit measures the total and resultant blood flow
through the two arteries: radial and ulnar. Therefore, in this embodiment, the system is provided with a

second actuator 25b to bias the compression element to the second parallel vessel. Applying the



10

15

20

25

30

35

CA 02953059 2016-12-20
WO 2015/193847 PCT/IB2015/054621
compression corresponding to the pressure value exceeding the typical systolic pressure allows

blocking the second parallel vessel for the duration of the flow measurement.

A block diagram of an automatic compression bandage system with a pneumatic system provided with
a tourniquet shown in Fig. 1 is shown in Fig. 2c. The tourniquet is expanded with adapted CPU 210,
which is the microcontroller provided with a memory 212, connected to peripheral devices 213, such
as buttons, sensors and display devices 214. The power source is not shown in the drawing. The
microcontroller is configured to process signals from the sensors and to control the operation of the
pump 211 and valves 215, 233, 223.

The loss of blood sensor 5, returning a signal in the absence of homeostasis, i.e., a situation where
blood is leaking from the dressed damaged vessel, is arranged inside the tourniquet connected to the
CPU.

In addition, the system uses the blood flow sensor 226 connected to the CPU 210 via a filter converter
227 and analogue-digital converter 221. The blood flow sensor is an acoustic heart rate monitor.
However, it can be replaced by the gauge. In this case, the detection of the blood flow is implemented
by the software in the microcontroller by analyzing fluctuations in the pressure gauge. Another
alternative is the use of a Doppler probe. Another preferred solution is use of a plethysmograph to
measure the blood flow. This solution requires blocking of the blood flow in an ulnar artery parallel to
the radial artery, as will be detailed below. A preferred solution is also the usual microphone. The
blood flow may then be detected by analyzing the cyclic portions of recorded audio signal.

One of the ports of the CPU 210 is connected to the electric air pump 211. The outlet of the pump is
connected to the first automatic diverter valve 215 via the pipe 211a, allowing air flow from the pump
to the second automatic diverter valve 223, or the third automatic diverter valve 233, depending on the
settings set at the control input. The control input of the first automatic diverter valve 215 is connected
to the CPU 210.

The second automatic diverter valve 223 is connected to the first diverter valve 215, the first pressure
sensor 225 and the deflation outlet 223a. The control input of the second automatic diverter valve 223
is connected to the CPU 210. Depending on the settings set at this input, the automatic diverter valve
223 connects the first pressure sensor 225 either with the pomp 211 using the first automatic diverter
valve 215 or with the outlet 223a, designed for deflation. The first pressure sensor 225 is connected to
the first balloon 2.

The third automatic diverter valve 233 is connected to the first diverter valve 215, the second pressure
sensor 235 and the deflation outlet 223a. The control input of the third automatic diverter valve 233 is
connected to the CPU 210. Depending on the settings set at this input, the automatic diverter valve
233 connects the second pressure sensor 235 either with the pomp 211 using the first automatic
diverter valve 215 or with the outlet 233a, designed for deflation. The second pressure sensor 235 is

connected to the second balloon 8.

Due to this configuration the first balloon 2 and the second balloon 8 can be pumped and deflated
independently of each other, under the control of the CPU 210. Alternatively, instead of the pump 211,

a cylinder with compressed gas, in particular air, may be used, making the system more portable.



10

15

20

25

30

35

40

CA 02953059 2016-12-20
WO 2015/193847 PCT/IB2015/054621

With the first balloon 2, the tourniquet body 1 houses the first sensor 226 of blood flow in the radial
artery, which transmits the signal to the CPU 210 via the filter 227 and the analogue-digital converter
221.

With the second balloon 8, the tourniquet body 1 houses the second sensor 236 of blood flow in the
ulnar artery, which transmits the signal to the CPU 210 via the filter 237 and the analogue-digital
converter 231.

Filters 227 and 237 enable so-called smoothing the flow detection signal and the elimination of

random fluctuations. They can be low-pass or band-pass filters.

Alternatively, digital sensors 236 may be used instead of analogue heart rate monitors 226 and
filtration can be implemented by the software.

The system presented below allows dressing the ulnar artery damaged after the surgery and providing
proper bandage compression using the first balloon 2. This compression corresponds to the initial
pressure significantly greater than systolic blood pressure - for example, 200 mmHg. Unfortunately the
compression greater than systolic pressure blocks the blood flow through the damaged radial artery.
Literature shows that there is a range of pressures exerted by the compression element on the
damaged vessel at the lesion site, which are lower than the systolic pressure but they stop the
bleeding. As such a value the literature indicated mean arterial pressure (I/3*systolic blood pressure
+2/3*value of diastolic pressure). This value is not confirmed by the experiment, setting it arbitrarily
often leads to loss of blood from the vessel, what is unacceptable. The pressure range which ensures
optimal conditions for healing, i.e., the blood flow through the damaged artery and no blood loss from
the lesion site depends on the individual patient and progress of the healing process. Falling in this
range is ensured by implementation of the method according to the invention. The flowchart for this
process is shown in Fig. 3. After dressing the artery, automatic adjustment 30 starts. The pre-set
pressure value in the balloon 2 is higher than the systolic blood pressure, for example 200 mmHg -
stage 31. The pressure is reduced with the quantum dP in stage 32. Good effects are achieved due to
quantum dP reduction equal to 5 mmHg, although the value may be adaptively adjusted during
operation of the algorithm. This stage is repeated as long as the blood flow through the damaged
vessel detected in stage 33 is detected. If the blood flow is detected, and there is no loss of blood
checked in stage 37, or stop criterion 35 is not reached then the pressure control is suspended for the
pressure drop time. The preferred pressure drop value is approx. 5 minutes. This value provides the
flexibility of the system and monitoring of the artery status, in particular detecting the absence of flow,
almost continuously, completely unreachable for medical staff performing these tasks manually.
Sometimes it may be appropriate to extend this value up to a half an hour. This situation occurs when
the patient's healing is progressing slowly and changes of the status are pointless. Sometimes,
howevetr, it is appropriate to shorten this time to even less than a minute. Therefore, more advanced
embodiment of the invention proposes variation of the pressure drop value. Stop criterion 34 is to
reduce the pressure below diastolic pressure. It is known then that dressing the vessel is no longer
needed and the operation of the system can be completed - stage 35. It is, however, possible {0 use

other stop criteria, such as the elapsed time since the beginning of the algorithm.

Proper operation requires absolute protection against the loss. Therefore, it is appropriate to carry out
a stage 37 to check the blood flow at each pressure reduction and if detected to increase thinning until
6
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its cessation - stage 38. Alternatively, detection of blood loss can be performed in a continuous
process and the mechanism of interrupting the operation of the CPU can be applied so that in case the

blood loss is detected to immediately increase the pressure P in the balloon 2.

The situation in which there is no blood flow through the vessel and yet blood loss is detected is an

unusual situation and may indicate an incorrect placement of the tourniquet or a malfunction.

Proper handling of such a situation requires intervention of a nurse or a doctor. Confirmation of such a
situation completes the method according to the invention generating an alarm signal - stage 39.

When a plethysmograph is used as the blood flow sensor it is required to use the tourniquet in the
embodiment shown in Fig. 1b. Examining the blood flow through the plethysmograph is shown in Fig.
4. The plethysmograph 4 is mounted on a digit. Ulnar artery UA at the time of detection is blocked. In
the system according to the invention, this is achieved by setting the pressure within a tourniquet
higher than the systolic blood pressure, in the balloon 8 disposed at the ulnar artery. Blood flow in the
radial and ulnar artery takes place in parallel. Ulnar artery blockage makes the only flow that can be
detected by the plethysmograph 4 a flow through the dressed radial artery. Thus, if the
plethysmograph indicates no flow, it is possible to conclude that there is no flow in the damaged radial

artery. However, if it detects the flow then it is the flow through the damaged radial artery.

Additionally, ulnar artery blockage in connected with increasing the flow through the radial artery,
which is beneficial to the healing process. Partial blockage of an ulnar artery is enough, then it is
preferred, in the time between successive blood flow detections, to set the blood pressure within the
range between the values of sysiolic and diastolic pressure in the balloon 8. As a result, the blood flow

of the radial artery is increased and the blood flow in the ulnar artery is not stopped.

An additional balloon 8 can also be used for a variant with no plethysmograph with another flow
sensor. Then additionally the system according to the invention can be used to periodically increase

the flow through the damaged artery by compressing a healthy ulnar artery.

Alternatively, the second balloon 8 can be used for a bandage, and the first balloon 2 for the pressure

measurement and compression on a healthy vessel.

That means that the configuration is somewhat redundant. By resignation from the symmetry feature
of the tourniquet's balloons and by use of the first balloon 2 only for the bandage, and the second
balloon 2 only for the measurement of the patient's pressure and compression on a healthy vessel, the
first heart rate monitor 201 can be eliminated. With additional automatic valves, the system can be
reconfigured so as to use a common pressure sensor and read it sequentially, switching it between the
first balloon 2 and the second balloon 8.

Alternatively, two air pumps can be used and the switched valve 215 can be abandoned. Any other

digitally controlled compression methods can be used.

The system may be performed with the additional pressure sensor located elsewhere and connected
electrically to the CPU 210, independent of compression on the arteries, i.e., the first balloon 2 and the

second balloon 8.

Prior art discloses numerous other ways to apply compression corresponding to certain pressure
values. Accordingly, the device described above with a pneumatic solution should be considered only

7
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as an example. The invention can be implemented by using mechanical compression and spring

elements or those using threads and servos.

The above listed embodiments should be understood as illustrative and not limiting the invention. Most
endovascular procedures are carried out through radial artery rather than the ulnar one. However,
dressing with the system of the invention, and pressure control of the invention can also be achieved
in the ulnar artery. It is also clear that the method and system of the invention can be applied not only
to the wrist, but also in other parts of the patient's hand and on the other limbs, in particular to dress
the femoral artery. A person skilled in automatic and manual methods of detecting the blood flow and
dressing techniques of vascular damages resulting from intravascular procedures is able to realize the

idea of the invention in numerous ways not quoted here.
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS CLAIMED ARE
DEFINED AS FOLLOWS:

1. A tourniquet comprising:

a controlled damaged blood vessel compression element adapted to compress a damaged

blood vessel at a lesion site,

a blood flow sensor for detecting the blood flow through the damaged blood vessel when

compressed,

a blood loss sensor for detecting the blood flow from the damaged blood vessel when

compressed, and

a second healthy vessel compression element configured to compress a healthy vessel and
control the blood flow therein, wherein the controlled damaged blood vessel compression

element and the second healthy vessel compression element are controlled independently.

2. The tourniquet of claim 1, further comprising a second blood flow sensor for detecting the

blood flow through the healthy blood vessel when compressed.

3. Anautomatic compression bandage system provided with the tourniquet of claim 1 or 2, the
system having an interface for electronic pressure control of the compression elements, and a

CPU with a memory and connected to a compression element interface.

4. The automatic compression bandage system according to claim 3, wherein the
compression elements are balloons, and the system further comprises a pump and automatic
valves with a control input connected to the CPU and adapted to connect the balloons to the

pump and to empty the balloons according to a setting of the control inputs.

5. The automatic compression bandage system according to any one of claims 3 to 4, wherein
the blood flow sensors for detecting the blood flow through both compressed vessels and the
blood loss sensor for detecting the blood flow from the compressed vessel are located in the

immediate vicinity of the compression elements.

6. The automatic compression bandage system according to any one of claims 3 to 5, wherein

9
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the blood flow sensor is a heart rate monitor in communication with the CPU for detecting

changes in a heart rate value.

7. The automatic compression bandage system according to any one of claims 3 to 5,
wherein the blood flow sensor is a pressure sensor in communication with the CPU for detecting

changes in a pressure value.

8. The automatic compression bandage system according to any one of claims 3 to 5,
wherein the blood flow sensor is a microphone in communication with the CPU for analysis of

an audio signal.

9. The automatic compression bandage system according to any one of claims 3 to 5,

wherein the blood flow sensor is a Doppler probe.

10. The automatic compression bandage system according to any one of claims 3 to 5, wherein

the blood flow sensor is a plethysmograph arranged downstream of the compression element.

10
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