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(54) A device, a system and a method for measuring permeability, in particular permeability of a 
fibrin clot

(57) A device for measuring permeability of a mate-
rial sample, the device comprising: an input tank (1) con-
figured to store fluid and to supply the fluid to a sample
tank (2) positioned below the input tank (1) and config-
ured to hold the material sample, such as to allow the
fluid from the input tank (1) to permeate through the ma-
terial sample; a receptacle (25) positioned under the

sample tank (2) to collect drops of fluid permeated
through the material sample; and a device (3) for meas-
uring the mass of the drops collected in the receptacle
(25) and coupled with a controlling and monitoring device
(11) configured to store data on measured mass and
measurement times.
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Description

[0001] The object of the invention is a device, a system
and a method for measuring permeability, in particular
permeability of a fibrin clot.
[0002] Ischemia, a local blood supply disorder result-
ing from reduction or complete deficiency of blood supply
in an organ or in a tissue caused by constriction or ob-
struction of its blood vessels, resulting in hypoxia, mal-
nutrition and finally necrosis of the part of an organ suf-
fering from ischemic process, is a frequent phenomenon
in pathogenesis of many clinical conditions, as well as
during performing surgical procedures. The causes of
this phenomenon include, among others, formation of
fibrin clots of abnormal stability and structure. Epidemi-
ologic data obtained from ex vivo and in vitro studies
indicate that the abnormal properties of fibrin clot are
related to the occurrence of ischemic strokes, myocardial
infarction or thromboembolic vascular disease. In gen-
eral, the clots composed of dense network of thin fibrin
fibres with tiny pores and high stability and resistance to
enzymatic degradation, are related to the presence of
prothrombotic state. Therefore, there are strong premis-
es that the permeability of a fibrin clot can be a risk factor
in the occurrence of thromboembolic events.
[0003] There are known methods for measuring per-
meability, for example by using Rowe’s chamber. These
methods involve assessing permeability and determining
the coefficient of material permeability under a certain
pressure of a flowing medium.
[0004] There is also known a device for assessing hy-
draulic permeability of hardening suspensions, de-
scribed by FALACINSKI P., GARBULEWSKI K., KLE-
DYNSKI Z., SKUTNIK Z., ZIARKOWSKA A. 2004:
"Badania barier hydraulicznych z zawiesin cementowo-
bentonitowych z dodatkiem popiolów fluidalnych" ("In-
vestigation of hydraulic barriers made of cement-ben-
tonite suspensions with addition of fluidized ashes"),
Przeglad Naukowy WliKS, Yearbook XIII, Vol. 2/29, pp.
202-215.
[0005] The publication "A new optimized method for
the determination of fibrin clot permeability" by Jonas A.
Sjøland (Lippincott Williams & Wilkins, 2005, pp. 579
-583) describes a system for measuring fibrin clot per-
meability, the system consisting of a glass vessel for fluid
having a volume of 500ml, equipped with a rubber stop-
per and a valve for levelling the pressure and a rubber
hose connected to a polypropylene pipe (serologic pi-
pette having the total volume of 1 ml, cut to a length al-
lowing to fill it with 100ml of material). The system is also
equipped with a test tube (a receptacle), for collecting
the fluid permeating through the fibrin clot and a stop-
watch for measuring the permeation time. Use of such
system requires a double measurement of the mass of
the test tube - before and after the examination. Moreo-
ver, it is necessary to manually turn on and off the stop-
watch, which is susceptible to the manual dexterity of the
operator. Moreover, it is necessary to control the time

lapse in order to stop collecting the permeate after a pre-
determined time (120 minutes to perfuse the clot and 110
minutes of measurement). A manual station requires the
operator to monitor the level of a buffer in the tank due
to its consumption, and weighing of the test tube used
for the buffer permeated through the clot before and after
the measurement. Thus, such measurement of perme-
ability of a single clot is laborious and time consuming.
[0006] Besides, considering the fact that cardiovascu-
lar diseases are considered as the most frequent cause
of death, and that the majority of diseases are related to
the presence of prothrombotic state in blood vessels,
there is a potential necessity to measure clot permeability
as a routine test, which calls for utmost automation and
simplification of the measurement.
[0007] Therefore, it would be advantageous to develop
a method, a device and a system to automate and simplify
the measurement of permeability, as well as to improve
the quality of measurement.
[0008] The foregoing description presents a device for
measuring permeability of a material sample, the device
comprising: an input tank configured to store fluid and to
supply the fluid to a sample tank positioned below the
input tank and configured to hold the material sample,
such as to allow the fluid from the input tank to permeate
through the material sample; a receptacle positioned un-
der the sample tank to collect drops of fluid permeated
through the material sample; and a device for measuring
the mass of the drops collected in the receptacle and
coupled with a controlling and monitoring device config-
ured to store data on measured mass and measurement
times.
[0009] Preferably, the device further comprises: a
pump connected to a hose for supplying fluid from a feed-
ing tank to the input tank ; wherein the controlling and
monitoring device is further configured to control the
pump to supply fluid from the feeding tank to the input
tank in an amount corresponding to the weight of the drop
collected in the receptacle.
[0010] Preferably, the device further comprises a dis-
tance measuring element positioned under the recepta-
cle and a distance sensor located coaxially with the ver-
tical axis below the distance measuring element.
[0011] Preferably, the input tank is connected to the
sample tank a coupling selected from a group consisting
of: a silicone connecting holder, a threaded coupling, a
magnetic coupling, a sleeve with a vent valve.
[0012] Preferably, the receptacle comprises openings
in side walls.
[0013] Preferably, the receptacle has a conical shape.
[0014] Preferably, the sample tank and held inside an
electromagnet core by electromagnetic force.
[0015] Preferably, the device further comprises a sen-
sor of temperature of electromagnet winding.
[0016] Preferably, the device further comprises a sen-
sor of temperature of electromagnet core.
[0017] Preferably, the receptacle has a conical shape
and comprises a ring made of ferromagnetic material or
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a magnet of vertical polarization.
[0018] Preferably, the receptacle is equipped with a
permanent magnet located in the bottom part of the re-
ceptacle.
[0019] Preferably, the device further comprises a mag-
netic field sensor located in the gap between the electro-
magnet and the receptacle.
[0020] Preferably, the magnetic field sensor is a Hall
sensor.
[0021] Preferably, the controlling and monitoring de-
vice comprises a distance sensor connected to a recep-
tacle position locator being connected to a regulator
equipped with one output connected to a data exchange
block and the second output connected to a power
controller ; the power controller having a first output con-
nected to an electromagnet winding and at least one sec-
ond output connected in a feedback with the regulator.
[0022] Preferably, the controlling and monitoring de-
vice comprises a magnetic field sensor connected to a
receptacle position locator being connected to the regu-
lator having one output connected to the power controller,
the power controller having a first output connected to
the electromagnet winding, and at least one output con-
nected in a feedback with the regulator.
[0023] Preferably, the controlling and monitoring de-
vice comprises a temperature detector whose inputs are
connected to a sensor of temperature of electromagnet
winding, a sensor of temperature of electromagnet core
and an external temperature sensor.
[0024] Further, there is presented a system for meas-
uring permeability of a material sample, comprising the
above-mentioned device, wherein the controlling and
monitoring device is connected to a recording and ana-
lyzing device configured to record and analyze data in
real-time.
[0025] Preferably, the device for measuring permea-
bility of a material sample is located in a climatic chamber.
[0026] Preferably, the system further comprises an im-
age recording device directed towards the sample and
connected to the controlling and monitoring device.
[0027] There is further presented a method for meas-
uring material permeability, comprising the steps of: pro-
viding a device as described above; analysing the meas-
ured mass and measurement times for individual drops
to determine the permeability of material stored in the
sample tank.
[0028] Preferably, the method further comprises feed-
ing the input tank with an amount of fluid providing a
constant hydrostatic pressure influencing the measured
material in the sample tank by the fluid from the input tank.
[0029] The device may further comprise an image re-
cording device to record the condensation phenomenon,
the image recording device being connected to the con-
trolling and monitoring device in order to record the image
at selected time points.
[0030] A climatic chamber shall be understood as a
room with specific climatic conditions, in particular as a
room with controlled conditions, as an enclosure of a post

with climate parameters control system or as a commer-
cial climatic chamber in which the measurement is per-
formed. The status of climatic conditions is recorded by
a measuring and controlling device.
[0031] The weighing device utilizing an active magnet-
ic levitation technology measures the mass by analysing
measurement signals in the levitation system.
[0032] For example, estimation of mass can be per-
formed on the basis of the position of the levitating tank,
the intensity of current flowing through a winding of an
electromagnetic actuator, as well as the known param-
eters and characteristics of the device.
[0033] Detection of mass is performed by using one or
more of the following methods, depending on the type of
control.
[0034] The distance and current intensity can be meas-
ured in a electromagnetic actuator. A receptacle position
sensor is located under the receptacle and connected to
a regulator via a receptacle position locator. The regula-
tor controls the electromagnet by a power controller.
[0035] Another method for measuring mass involves
measurement of voltage and current in an electromag-
netic actuator by using a sensor of electromagnet winding
supply voltage and a sensor of current flowing in the elec-
tromagnet winding, the sensors being located in the pow-
er controller and connected, respectively, to the regulator
via outputs Out2 and Out3. The regulator determines
control parameters for the electromagnet and provides
them to the power controller.
[0036] Yet another method involves measuring the
magnetic field in a gap between the actuator and the
levitating scale pan. A magnetic field sensor is located
in the gap between the front of the electromagnet and
the receptacle and connected to a magnetic field detec-
tor. A sensor of current flowing through the electromagnet
winding is located in the power controller and connected
via output Out3 to the regulator. The regulator stabilizes
the receptacle on the basis of the changes of electro-
magnetic field and the current intensity, by calculating
the control signal and providing it to the power controller,
which relays the signal to the input of the electromagnet.
[0037] It is also possible to measure magnetic field be-
low the scale pan using a magnet fixed at the bottom end
of the pan. The magnetic field sensor is connected to a
magnetic field detector. A sensor of current flowing
through the electromagnet winding is located in the pow-
er controller and connected via output Out3 to the regu-
lator. The regulator stabilizes the receptacle on the basis
of the changes of electromagnetic field and the current
intensity, by calculating the control signal and providing
it to the power controller, which relays the signal to the
input of the electromagnet.
[0038] The presented device and method allows to
eliminate the necessity of weighing the receptacle col-
lecting the permeate before and after the measurement,
by utilising the device for measuring mass having the
receptacle as an integral part of the system, which elim-
inates measurement errors.
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[0039] Additionally, due to the device for measuring
mass based on levitation technology, the precision of
time measurement is increased, while the range of min-
imal measurable mass is reduced (nano-, micro- and mil-
ligrams). Besides, it is possible to continuously record
parameters, especially time and mass, as well as to op-
erate under variable environmental conditions.
[0040] Apart from automation of measurement, the
presented system and method further allow to reduce
the clot perfusion time to an indispensable minimum, that
is until the drops of buffer permeating through the clot
are characterized by identical mass (within a measure-
ment tolerance), and the time measured between settling
of the previous and the current drop is identical (within a
measurement tolerance) or the mass/time relation reach-
es a plateau while running in a linear way.
[0041] Besides, the number of drops and the time nec-
essary for complete clot perfusion have been significantly
minimized in comparison to the prior art solutions.
[0042] An additional advantage of the presented de-
vice and method is the possibility of materials of extreme
permeability values, in particular measuring materials of
extremely low permeability, wherein the perfusion time
exceeds 100 minutes and manual measurement would
be burdened with error.
[0043] Furthermore, it is possible to perform a long time
analysis without losing measurement precision. Meas-
urement of material properties is performed on the basis
of simultaneous recording of condensation time and drop
mass and the change of these parameters.
[0044] In addition, use of the mass measuring device
based on levitation technology, makes it possible to in-
crease the precision of time measurement, while reduc-
ing the range of minimal measurable mass (nano-, micro-
and milligrams). Besides, it is possible to continuously
measure parameters, in particular time and mass, as well
as to operate under variable environmental conditions.
[0045] The device, system and method are shown by
means of example embodiments on a drawing, wherein:

Fig. 1 shows a system for measuring permeability;
Fig. 2 shows a device for measuring mass of the
permeated fluid utilizing an active levitation technol-
ogy, indicating the location of a magnetic field sensor
Fig. 2a;
Fig. 3 shows a configuration of a receptacle of the
device for measuring mass by magnetic field sensor,
utilizing the active levitation technology;
Fig. 4 shows an embodiment of the receptacle with
openings;
Fig. 5 shows a real-time controlling and monitoring
device;
Fig. 6 shows recording of a mass of a drop;
Fig. 7 shows recording of a mass of subsequent
drops.

[0046] The system for measuring permeability com-
prises a device 3 for measuring mass of permeated fluid

connected with a real-time controlling and monitoring de-
vice 11 which, by controlling a pump 9, allows for precise
batching and automatic supplementing of fluid level in an
input tank 1. The fluid is permeated through an examined
sample, which is located in a sample tank 2 and drips
into a receptacle 4, 25 located in a climatic chamber 13.
The control device 11 batches a portion of fluid, corre-
sponding to the volume of one drop, from a feeding tank
8 to the input tank 1. The device 3 for measuring mass
registers its change in a continuous way using the con-
trolling and monitoring device 11, and the results are col-
lected by a recording and analyzing device 12. The de-
vice 3 for measuring mass can be calibrated on a request
sent by the controlling and monitoring device 11. The
parameters of the material are determined by software
on the basis of the collected measurement data. During
registration of mass change by the controlling and mon-
itoring device 11, the pump 9 automatically batches a
proper volume of fluid through the silicone hose 10. The
mass of the fluid permeated through the sample is con-
trolled and the time between falling of the previous and
the present drop measured. The measurement is com-
pleted on reaching the set time or a set number of drops
or a set number of drops after achieving the perfusion
condition.
[0047] The input tank 1 connected with the sample tank
2 is located in the axis of the device 3 for measuring mass
of the permeated fluid at a specified height above the
receptacle 4, 25. The height is set manually or automat-
ically by a holder 6. The input tank is filled up to height
H in order to obtain pressure P influencing the sample.
The pressure depends on the resistance of the examined
material.
[0048] The system which comprises the pump 9 for
drawing fluid from the feeding tank and controlled by the
controlling and monitoring device 11, ensures constant
fluid volume in the input tank 1. This guarantees main-
taining uniform measurement conditions during the entire
duration of the process.
[0049] The receptacle 4, 25 has a conical shape and
is located inside the device 3 for measuring mass of the
permeated fluid. It levitates contactlessly in case the de-
vice for mass measurement utilizes levitation technology.
The receptacle 4, 25 is a vessel having hermetic bottom
and side walls, while the upper part is completely or par-
tially open it comprises an opening through which the
drops enter. The receptacle, as shown in Fig. 4, may
have openings 29 for ensuring a constant fluid level.
[0050] A sample, prepared previously by putting a cer-
tain volume of the examined material in the sample tank
2, is placed in the input tank 1, using a silicone coupling,
such as to avoid creation of air bubbles in this part of the
device. The volume of the examined material can be from
0.001 ml to 1l, and in particular it is 100ml of a congealing
citrate plasma placed in the sample tank 2, which can be
made of polypropylene and have the volume from 0.001
ml to 1l; in particular, the sample tank 2 is a tank having
a diameter of 2.8mm and a length of 18mm, with threaded
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or tarnished internal walls. The input tank 1 with the sam-
ple is then mounted on a stand 5 located in the vertical
axis of the scales; next, the outlet of the pump 9 hose is
immersed in the input tank 1, while the inlet of the pump
9 hose is placed in the feeding tank 8. Using a scale on
the input tank 1, a volume of fluid which will allow for
maintaining a hydrostatic pressure corresponding to a
4cm water column, influencing the examined material be-
tween the meniscus of the fluid in the input tank and the
bottom edge of the pipe containing material, is batched
by the pump 9. The climatic chamber 13 is closed after
precise setting of all elements. The temperature in the
climatic chamber 13 can range from -100°C to 150°C,
while the pressure can be regulated with the accuracy of
1 atm 650%. In a particular embodiment, the climatic
chamber maintains a set and constant temperature of
22°C as well as a set and constant pressure of 1 atm
during the procedure. The fluid, which then drips into the
receptacle 4, 25, flows spontaneously through the exam-
ined material. The device 3 for measuring mass registers
change of the mass of the receptacle 4, 25 related to a
drop falling from the sample tank 2 and the result is re-
corded by the control-monitoring device. A peristaltic
pump batches automatically a suitable amount of fluid
through a silicone hose, during registration of the mass
change.
[0051] A device for measuring mass of the permeated
fluid utilizing the levitation technology according to the
invention, measures mass in the receptacle 4, 25 by reg-
istering changes of: a signal from a distance sensor 30
indicating the position of the tank, a signal from the output
Out1 indicating the intensity of current in an electromag-
net winding 17, as well as the characteristics and param-
eters of the device. A regulator 35 stabilizes the tank.
[0052] There are also possible other types of construc-
tion of the device 3 for measuring mass of the permeated
fluid, depending on the control system which is used.
[0053] The electromagnet of the scales comprises a
core 16 and a winding 17 for generating the magnetic
field for levitating the receptacle 4, 25. The electrody-
namic force influences ferromagnetic/magnetic ele-
ments 18 of the tank. In the release state, the receptacle
4, 25 is supported by holders 21. A central opening in
the electromagnet core 16 is intended for placement of
the tank 1 with the sample tank 2, which are positioned
and mounted by a holder 7.
[0054] In order to measure the distance and the current
intensity in the electromagnetic actuator, a sensor of po-
sition of the receptacle 4, 25, located under the recepta-
cle, is connected to the regulator 35 via a receptacle po-
sition locator 32. The regulator 35 controls the electro-
magnet 16, 17 via a power controller 36.
[0055] In order to measure the voltage and current in
the electromagnetic actuator, a sensor of the electromag-
net winding 17 supply voltage of and a sensor of the
electromagnet winding 17 current intensity, located in the
power controller 36, are connected to the regulator 35,
respectively, via outputs Out2 and Out3. The regulator

35 controls the electromagnet and feeds the control pa-
rameters to the power controller 36.
[0056] In order to measure the magnetic field in the
gap between the electromagnetic actuator and the levi-
tating scale pan, a magnetic field sensor 31, located in
the gap between the front of the electromagnet 16 and
the receptacle 4, 25, is connected to a magnetic field
detector 33. The regulator 35 stabilizes the receptacle 4,
25 on the basis of changes of the magnetic field by cal-
culating the control signal and providing it to the power
controller 36, which feeds the signal to the electromagnet
winding inputs 17.
[0057] In order to measure the magnetic field below
the scale pan using a magnet fixed at the bottom of the
pan, a magnetic field sensor 28 is connected to the mag-
netic field detector 33. The regulator 35 stabilizes the
receptacle 4, 25 on the basis of magnetic field changes,
calculates control parameters and feeds them to the pow-
er controller 36 which, in turn, relays the signal to the
inputs of the electromagnet 16.
[0058] Continuous recording of time and mass meas-
ured by the device 3 for measuring mass of the perme-
ated fluid allows for precise measurement of condensa-
tion time, due to the reaction of the mass measuring de-
vice to change of mass in the receptacle. Continuous
recording also allows for observation of the device oper-
ation and of the measurement procedure, until reaching
a constant value.
[0059] The mass of a drop is established by measure-
ment of the difference between the masses m2 and m1.
The times t1, t2, t3 and t4 characteristic for the event are
measured. The time t1 determines the occurrence of
mass measurement event and beginning of registration
of mass change. The time t2 is the middle point between
the times t1 and t3. The time t3 is the point of time when
mass measurement has been completed. The period t3,
t4 is the time interval during which no mass change oc-
curred Fig.6.
[0060] The drop mass is registered continuously and
it may comprise the following stages:

a) the state of the mass measuring device before the
fall of the drop - recording the initial mass m1,
b) the occurrence of the event of a drop fall on the
scale pan - time t1 - the weighing process begins,
c) a transient state - weighing - time t2,
d) the end of mass stabilization - time t3 - weighing
result - mass m2,
e) stable measurement of mass during the period t3,
t4 - mass m2.

[0061] The result of the measurement is the value of
the mass m2, obtained during the time interval t3, t4 with-
in an admissible measurement tolerance.
[0062] In order to determine properties of a material,
the times tk1, tk2, tk3,..., tkn for which masses of drops m1,
m2, m3,..., mn Fig. 7 have been recorded, are used. Meas-
urement of clot permeability is a special case, due to
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presence of proteins and pigments contained in the plas-
ma, which should be washed out before beginning of the
measurement. After the was out, the fibrin clot assumes
the form of a flexible body of a high viscosity gel and of
a porous structure. Research has shown that a flexible
gel needs to be stabilized in order to obtain a constant
mass increase in time-  plateau stage tk1 up to tkn with
mass from mk1 up to mkn - because of arrangement of
fibrin fibres consistent with the flow direction. The per-
meability measurement is effected on the basis of mass
differences mkm-mkn over time tkm-tkn and constant val-
ues, such as the length of the clot, section surface, drop
volume calculated on the basis of buffer density, buffer
viscosity and hydrostatic pressure value. Additional pa-
rameters, such as the number of drops necessary for
complete perfusion and stabilization of the flexible clot,
as well as the time necessary for complete perfusion of
the clot, were distinguished on the basis of the possibility
of constant monitoring of mass changes in time. A fibrin
clot of a low permeability is characterized by a long time
necessary for complete perfusion. A fibrin clot of a high
permeability is characterized by a short time necessary
for complete perfusion. Thus, the number of drops nec-
essary for complete perfusion depends on the time re-
quired for complete perfusion, clot flexibility, as well as
concentrations of the substances dissolved in plasma. A
clot of a low permeability is composed of a dense network
of thin and rigid fibrin fibres with small pores between
them, which makes it difficult for enzymatic digestion with
lytic enzymes physiological and therapeutic. A clot of a
high permeability is composed of thick, flexible fibres with
large pores between them. It has been proven that clot
permeability is significantly reduced in comparison to a
healthy control group in many pathologies related to the
increased risk of cardiovascular events. The measure-
ment of clot permeability also allows for evaluation of
drug influence on the fibrin network as well as other fac-
tors, which might potentially influence the permeability.

List of references

[0063]

1 - an input tank
2 - a sample tank
3 - a device for measuring mass of the permeated
fluid
4, 25 - a receptacle
5 - a stand
6 - a holder of the input tank and the sample, ele-
ments positioning the holder location
7 - a holder for mounting the sample tank to the input
tank
8 - a feeding tank
9 - a pump
10 - a hose
11 - a controlling and monitoring device
12 - a recording-analysing system

13 - a climatic chamber
14 - a controlling and monitoring device of the cli-
matic chamber
15 - an image recording device
16 - an electromagnet core
17 - an electromagnet winding
18 - ferromagnetic/magnetic elements
19 - a distance measuring element
20 - a distance sensor
21 - a holder of the receptacle in a release state
22 - a sensor of temperature of electromagnet wind-
ing
23 - a sensor of temperature of electromagnet core
24 - a sensor of external temperature
26 - an electromagnet holder
27 - a magnet
28 - a magnetic field sensor
29 - openings
30 - a distance sensor
31 - a magnetic field sensor
32 - a receptacle position locator
33 - a magnetic field detector
34 - a temperature detector
35 - a regulator
36 - a power controller
37 - a data exchange block

Out1 - an output for controlling the electromagnet
winding
Out 2 - an output for measuring voltage of the elec-
tromagnet winding
Out 3 - an output for measuring current flowing
through the electromagnet winding

Claims

1. A device for measuring permeability of a material
sample, the device comprising:

- an input tank (1) configured to store fluid and
to supply the fluid to a sample tank (2) positioned
below the input tank (1) and configured to hold
the material sample, such as to allow the fluid
from the input tank (1) to permeate through the
material sample;
- a receptacle (25) positioned under the sample
tank (2) to collect drops of fluid permeated
through the material sample; and
- a device (3) for measuring the mass of the
drops collected in the receptacle (25) and cou-
pled with a controlling and monitoring device
(11) configured to store data on measured mass
and measurement times.

2. The device according to claim 1, further comprising:

- a pump (9) connected to a hose (10) for sup-
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plying fluid from a feeding tank (8) to the input
tank (1);
- wherein the controlling and monitoring device
(11) is further configured to control the pump to
supply fluid from the feeding tank (8) to the input
tank (1) in an amount corresponding to the
weight of the drop collected in the receptacle
(25).

3. The device according to any of previous claims, fur-
ther comprising a distance measuring element (19)
positioned under the receptacle (25) and a distance
sensor (20) located coaxially with the vertical axis
below the distance measuring element (19).

4. The device according to any of previous claims,
wherein the receptacle (4, 25) comprises openings
(29) in side walls.

5. The device according to any of previous claims,
wherein the sample tank (2) is held inside an elec-
tromagnet core (16) by electromagnetic force.

6. The device according to claim 5, wherein the recep-
tacle (25) has a conical shape and comprises a ring
made of ferromagnetic material or a magnet of ver-
tical polarization.

7. The device according to any of claims 5-6, wherein
the receptacle (25) is equipped with a permanent
magnet (27) located in the bottom part of the recep-
tacle (25).

8. The device according to claim 7, further comprising
a magnetic field sensor (31) located in the gap be-
tween the electromagnet and the receptacle (25).

9. The device according to any of claims 5-8, wherein
the controlling and monitoring device (11) comprises
a distance sensor (20, 28) connected to a receptacle
position locator (32) being connected to a regulator
(35) equipped with one output connected to a data
exchange block (37) and the second output connect-
ed to a power controller (36); the power controller
(36) having a first output (Out1) connected to an elec-
tromagnet winding (17) and at least one second out-
put (Out2, Out3) connected in a feedback with the
regulator (35).

10. The device according to any of claims 5-8, wherein
the controlling and monitoring device (11) comprises
a magnetic field sensor (31) connected to a recep-
tacle position locator (32) being connected to the reg-
ulator (35) having one output connected to the power
controller (36), the power controller (36) having a
first output (Out1) connected to the electromagnet
winding (17), and at least one output (Out2, Out3)
connected in a feedback with the regulator (35).

11. The device according to any of claims 5-8, wherein
the controlling and monitoring device (11) comprises
a temperature detector (34) whose inputs are con-
nected to a sensor (22) of temperature of electro-
magnet winding, a sensor (23) of temperature of
electromagnet core and an external temperature
sensor (24).

12. A system for measuring permeability of a material
sample, comprising a device according to any of
claims 1-11 wherein the controlling and monitoring
device (11) is connected to a recording and analyz-
ing device (12) configured to record and analyze data
in real-time.

13. The system according to claim 12, further comprising
an image recording device (15) directed towards the
sample and connected to the controlling and moni-
toring device (11).

14. A method for measuring material permeability, com-
prising the steps of:

- providing a device according to any of claims
1-11,
- analysing the measured mass and measure-
ment times for individual drops to determine the
permeability of material stored in the sample
tank (2).

15. The method according to claim 14, further compris-
ing feeding the input tank (1) with an amount of fluid
providing a constant hydrostatic pressure influenc-
ing the measured material in the sample tank (2) by
the fluid from the input tank (1).
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