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(54)  Peristaltic pump

(57)  The subject of the invention is a peristaltic pump
particularly for medical use. A peristaltic pump compris-
ing a peristaltic pump wheel, a drainage tube connection
seat, a drainage tube measuring tap, a separator, a set
of sensors and a control unit according to the invention
is characteristic in that the drainage tube measuring tap
[13] is connected to the set of sensors [6] by means of a

separator [5] and the said measuring system has a Y-type
tube [11] connected to two sensors [6] and the plug of
the drainage tube measuring tap [10] is connected to the
measuring tube [11] by means of a non-contact connec-
tion control unit [7] of the plug [10] placed in the drainage
tube connection seat [3].

Fig. 1
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Description

[0001] The subjectoftheinventionis a peristaltic pump
particularly for medical use.

[0002] Patent description PL 212438 discloses a per-
istaltic pump comprising a flexible tube encircled by ac-
tuators equipped with permanent magnets. The flexible
tube with the actuators is encircled by coils placed in
series where each coil is powered independently by an
electrically powered control unit. The pump is used e.g.
in laboratories or production lines for transporting mass-
es of varied density and viscosity requiring insulation
from the environment due to their toxicity, microbiological
sterility or in order to be insulated from the negative in-
fluence of external factors.

[0003] Solutions known from prior art have not em-
ployed non-contact detection of the connection correct-
ness between the drainage tube and the measuring sys-
tem of the pump including optical-acoustic signaling of
its status and connecting to a redundant measuring sys-
tem.

[0004] The invention relates to the use of a peristaltic
pump including the part of the drainage tube responsible
for pressure transfer in the construction of the measuring
system of a medical peristaltic pump.

[0005] A peristaltic pump comprising a peristaltic pump
wheel, a drainage tube connection seat, a drainage tube
measuring tap, a separator, a set of sensors and a control
unit according to the invention is characteristic in that the
drainage tube measuring tap is connected to the set of
sensors by means of a separator and the said measuring
system has a Y-type connected to two sensors and the
plug of the drainage tube measuring tap is connected to
the measuring tube by means of a non-contact connec-
tion control unit of the plug placed in the drainage tube
connection seat.

[0006] Favourably, the connection control unit of the
plug emits an acoustic or optical signal once the drainage
tube is connected to the measuring system.

[0007] Favourably, the pressure measuring system is
placed in the housing of the pump.

[0008] The main advantage of the invention is the fact
that the pump provides a reliable and secure connection,
non-contact detection of correct drainage tube connec-
tion to the pump, optical-acoustic initialization, separa-
tion of the sterile agent being transferred to the operative
field (NaCl 0,9%) from the non-sterile measuring system.
The construction of the measuring system also provides
redundancy of the pressure measurement in the opera-
tive field.

[0009] The invention is characteristic in that non-con-
tact detection is used for verifying the correctness of the
connection between the drainage tube to the measuring
system of the pump including optical-acoustic signaling
ofits status and a redundant measuring system. The non-
contact detection consists in operating the reeds of the
magnetic reed-relay by a permanent magnet located in
the piston moving in the cylinder. Such a system ensures
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high durability and leakproofness of the system and elim-
inates the use of mechanical switches or optical systems.
Using them would require additional sealing and would
pose the risk of leakage during operation.

[0010] The measuring system of the device has been
placed inside the device thus eliminating the risk of me-
chanical damage to the fragile pressure sensors.
[0011] One non-limiting embodiment of the invention
is presented in the drawing, where:

Fig 1 presents the peristaltic pump system;
Fig. 2 presents the connection control unit of the plug.
Exemplary embodiment

[0012] The peristalticwheel 1 rolls overthe flexible part
of the drainage tube 13 moving along doses of liquid en-
closed between the rollers of the peristaltic wheel 1. Thus
transferred liquid (usually NaCI3 0,9%) is supplied to the
enclosed operative field. As the amount of the supplied
liquidincreases so does the pressurein the closed patient
- pump system. The measurement of the pressure value
is conducted by a set of pressure sensors 6 installed on
the control unit 7 situated inside the pump housing 14.
The separator 5 which is part of the drainage tube meas-
uring tap 13 constitutes a natural sterility barrier between
the liquid in the patient-pump system and the air com-
pressed in the measuring system. The barrier ensures
sterility of the liquid being transferred to the operative
field by separating it from the non-sterile connection seat
of the drainage tube 3. As the pressure value measured
by the set of sensors 6 changes, the control unit 7 adjusts
the rotational speed of the peristaltic wheel 1 so as to
obtain optimal values of the pumped liquid. The higher
the pressure, the lower the rotational speed of the peri-
staltic wheel of the pump 1. The pressure is measured
by a set of sensors [6] connected in parallel using a Y-
type tube 11. This ensures redundancy necessary to ob-
tain measurement certainty and a significant improve-
ment of patient safety. In the event of one of the sensors
in the set of sensors 6 breaking, or in case the reading
of the pressure value measured by a sensor differs from
the reading of the other sensor, the control unit 7 stops
the peristaltic wheel of the pump 1 to protect the operative
field from excessive or uncontrolled pumping.

[0013] The correctness of the connection of the drain-
age tube with the device is ensured by the system of plug
10 detection in the drainage tube connection seat 3. Dur-
ing installation the plug 10 pushes the piston 3.9 along
the cylinder 3.13. At the end of the piston 3.9 there is a
permanent magnet 3.8, which initiates the operation of
the magnetic reed relay 3.14 in the last phase of moving
the piston 3.9. This state is determined by releasing the
blocking element 3.1 by deflecting the spring of the block-
ing element 3.3 and activating the lock 3.5, which driven
by the force of the spring of the lock 3.4 causes the plug
10 to lock in the drainage tube connection seat 3. Thus
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initiated magnetic reel relay 3.14 informs the control unit

7 that the plug 10 of the drainage tube measuring tap 12

has been connected correctly. The control unit 7 signals

this fact by switching on the optical LED signaler 3.7 for

the duration of the correct connection. Also, the possibil- 5
ity to start the peristaltic wheel of the pump 1 is only pos-
sible once the control unit has received information about

the correct connection of the plug 10 of the drainage tube
measuring tap from the magnetic reel relay 3.14.

[0014] In the event of an attempt being made to start 70
the peristaltic wheel 1 while the plug 10 of the drainage
tube tap 12 has notbeen connected correctly to the drain-

age tube connection seat 3, the control unit 7 sets off an
optical and acoustic alarm while blocking the possibility

of starting the peristalticwheel 1 atthe same time. Optical 75
signaling of this status is realized by means of an optical
LED signaler 9 installed in the drainage tube connection
seat 3 under the SENSOR 3.2. The acoustic signal is
sounded by an acoustic signaler 8 located on the control

unit 7. 20
[0015] Theabove exemplary embodiment does notex-
haust the possibilities of using the invention.

[0016] Leakproofness is the most important feature in

the risk management process while constructing a med-

ical device. Minimizing the number of possible occurrenc- 25
es which require additional sealing makes it possible to
lower that risk significantly and to avoid medical incidents

as a consequence.

30
Claims

1. A peristaltic pump comprising a peristaltic pump
wheel, a drainage tube connection seat, a drainage
tube measuring tap, a separator, a set of sensors 35
and a control unit characteristic in that the drainage
tube measuring tap [13] is connected to the set of
sensors [6] by means of a separator [5] and the said
measuring system has a Y-type tube [11] connected
to two sensors [6] and the plug of the drainage tube 40
measuring tap [10] is connected to the measuring
tube [11] by means of a non-contact connection con-
trol unit [7] of the plug [10] placed in the drainage
tube connection seat [3].

45

2. A peristaltic pump according to claim 1 character-
istic in that the connection control unit[7] of the plug
emits an acoustic or optical signal once the drainage
tube [4] is connected to the measuring system in
control unit [7]. 50

3. A peristaltic pump according to claims 1 and 2 char-
acteristic in that the pressure measuring system is

placed in the housing [14] of the pump.
55
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