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BLOOD MIXER FOR A BLOOD COLLECTING BAG

Technical field
The present invention relates to blood collection systems in general, and in

particular to a mixer for a blood bag in which blood is collected from a donor.

Background of the Invention

The task of taking blood from a donor requires many manual operations on the
part of the person taking the blood. The blood collecting bags which are normally
used, and also the hose connected to the bags and intended to be fitted to a

cannula are prefilled with an anticoagulant.

In order to ascertain adequate mixing of blood and antigoagulant there are

provided mixers provided with so called cradles in which the blood bag is placed.

Various mixers of this kind are known to the art. For instance, mixers are known
which include a bag-carrying surface which is caused to rock forwards and
backwards with the aid of a crank device which rotates about an axle which
extends perpendicularly to the bag-carrying surface. It is also known to provide
such mixer with a weight-measuring device which functions to measure the
amount of blood that has flowed into the bag. It is also known to provide such
mixers with means which function to produce an alarm signal when blood flows too

quickly or too slowly into the bag.

Such a product is described in the granted US patent 5,147,330. It relates to a mixer
(in the patent the entire device is referred to as a cradle) of the kind which includes a
bag-carrying surface which is intended to be rocked reciprocatingly about an axle
which extends perpendicularly to said surface, by means of a crank device or the like,
said mixer being provided with a weight measuring device which functions to measure
the quantity of blood that has flown into the blood bag. The mixer is also provided with
a clamping device which functions to squeeze said hose so as to prevent blood from
flowing therein, said clamping device being electromagnetically operable, and wherein
the mixer is provided with a control circuit which functions to at least control said

clamping device.
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US 2012/010553 (A1) (Carlson et al) a blood collection system that exhibits features
such as a support structure, a tray (describe as a “scale”, but functions as a tray for a
bag), a pump inherently disclosed since there must be some kind of pump in order to

extract blood from the donor and a tilting mechanism (“blood agitating system”).

Summary of the Invention

An object of the present apparatus disclosed herein is to provide a blood mixer that will
enable an operator to position the mixer at a convenient elevated position higher than
the patient, and which ascertains that no blood will flow back from the collecting bag

to the patient.

This object is achieved with a blood mixer as defined in claim 1.

It comprises a support structure supporting the components of the mixer, a tubing
fastening and guiding arrangement, configured to secure a blood collecting tubing
in the mixer, a weigh bowl adapted to house a blood collecting bag having a blood
supply tube attached thereto, and configured to measure the weight of the collected
blood in the blood collecting bag and a pump configured to draw blood from the
donor to a blood collecting bag through said tubing. In particular the pump is
configured to exert a kneading action on the blood supply tubing by means of at
least two kneading elements arranged to alternatingly displace the contents of the
tube in the direction towards the bag, over one segment of the tubing each, thereby
preventing back flow inside the tubing. There is preferably also provided a cooling

arrangement configured to cool the blood in the blood collecting bag.

Brief description of the drawings

The detailed description given hereinafter is to be read with reference to the
accompanying drawings which are given by way of illustration only, and thus not to be

considered limiting on the present invention, and wherein

Fig. 1 illustrates a prior art mixer 1;
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Fig. 2 shows the prior art device of Fig. 1 in a side view;

Fig. 3 is a schematic illustration of a complete blood collecting system including

a mixer; and

Fig. 4 schematically illustrates a sensor unit.

Detailed Description of Preferred Embodiments

For the purposes of this application the term “blood mixer” shall be taken to mean an
apparatus comprising at least one movable part adapted to receive a blood colleting
bag. The movement is preferably a tilting action, either a simple rocking or a multiaxis
movement, so as to ascertain proper mixing of the contents of the bag, i.e. collected
blood and any agents provide in the bag, such as anticoagulants. The entire apparatus

could in principle be moveable/tiltable.

In particular the part adapted for receiving the blood collecting bag is referred to as a
“bowl” or “tray”. If a weighing function is integrated in the bowl it is referred to as a

“weighing bowl” or “weighing tray”.

Figs. 1 and 2 schematically illustrates a prior art blood mixer device/system 1 for
collecting blood from a patient. This mixer is intended for use in blood donating
processes and comprises a surface 2 supported by a rod 10, and intended to carry a
blood-collecting bag and to be rocked reciprocatingly 6 on an axle 4 which extends
perpendicularly to the surface, by means of a crank 5, 7. The crank may comprise a
disc 7 rotatably mounted on a shaft 9 and provided with a wheel 5 which runs on the
underside of said carrier surface. The mixer is provided with a weight measuring device
8 which functions to measure the quantity of blood that has flowed into the bag. This

apparatus does not exhibit any means for preventing back flow of blood.

In Fig. 3 the present mixer device/system is schematically illustrated.
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The mixer 10 comprises a support structure 11 on which all components are
supported, i.e. a tray 18 adapted to hold a blood bag 16, a pump 20, a sensor unit 22
and a transceiver unit 23. There are also provide guide and fastening means,
schematically indicated at 13, for securing tubing 14, coupled to the blood bag 16, to

the mixer 10.

In Fig. 3 the mixer is shown set up for use. A needle (not shown) is inserted in the arm
12 of the patient, the needle being connected to a tube 14 conducting blood to the
colleting system i.e. the blood mixer 10 holding a blood bag 16. The tube 14 is coupled
to the collecting bag 16. Tube 14 and bag 16 must be sterile and hence the tube 14
preferably should be continuous all the way from the needle to the blood collecting bag
16. Suitably the blood collecting bag 16 and the tube 14 are delivered as a unit from

the manufacturer and in a sterile package that is broken only when it is to be used.

The blood bag 16 is placed in a tray 18, which as is conventional is coupled to a
weighing device for weighing the collected blood so as to indicate when the appropriate

amount of blood (normally 450 ml) has been collected.

The tray 18 can be tilted at least between two positions, as indicated by a broken line
contour, for allowing the blood to mix with agents provided in the bag, such as
anticoagulants. Alternatively, the entire mixer can be tiltable. Of course the tilting can

implemented with a multi axis system so as to allow tilting in several directions.

A cooling arrangement 19, schematically indicated by arrows only, is implemented
in the tray 18 to reduce the temperature of the collected blood to 22°C to improve
the quality of the blood. Such cooling can be provided by feeding tempered cooling
liquid, such as water, through a channel system in the tray 18. Of course any
cooling system known to the skilled man that provides appropriate cooling is

usable.

The system 10 comprises a pump 20 for ascertaining a controlled flow of blood
from the patient to the blood collecting bag 16. A preferred pump type is a non-
intervening pump, i.e. it performs its pumping action by engaging on the outside of

the tubing in a kneading action. Thus, it will not affect sterility of the system.
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Pumps of this type are often referred to as peristaltic pumps, although other terms
are used, such as hose pumps or tube pumps, which differ in construction
depending i.e. on the pressure levels prevailing in the systems where the pumps

are to be installed.

For the purpose of this application the term “peristaltic pump” is taken to mean
any pump type that acts on the exterior surface of tubing and displaces portions of

the contents inside the tubing in a desired direction so as to feed it forward.

Furthermore, the present blood mixer is provided with a number of sensors,
arranged in a sensor unit schematically indicated at 22. The purpose of the sensors
is to increase the safety for the blood donor. To this end there is preferably
provided a hemoglobin meter , said hemoglobin meter being configured to
continuously measure the hemoglobin value of the collected blood. This is suitably
achieved by spectrophotometric principles, using a light source of appropriate

wavelengths and a detector for the selected wavelength.

A flow sensor is also preferably provided which is coupled to a regulator configured
to regulate the flow of blood by feeding control signals to the pump. The purpose is
to prevent pressure build-up in the collecting bag, such that the bag is not

damaged, or the patient’s veins are undamaged.

Thus, the sensors are configured to:

a) regulate the flow of blood to the collecting bag 16 to prevent pressure build-up in

the collecting bag, by monitoring the flow rate and direction,

b) measure the hemoglobin value in the drawn blood using a Hb meter to ensure

quality of the blood.

If required, the reading from the flow sensor can be used to activate a stop function
if it is registered that blood inadvertently flow backwards and into the patient again

in order to prevent blood from flowing from the bag to the donor.
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The sensor unit is schematically illustrated in Fig. 4. It is preferably based on
optical detection and thereby the blood conducting tube 14 itself is used as a
cuvette. The tube is simply placed in a suitable slot 24 in the sensor unit 22 to
intervene in the optical pathway (schematically illustrated with an arrow OP) of the
detection system. Thus, there is provided a light source 26 (UV, IR or visible
depending on what is to be measured) transmitting light of the suitable wavelength
across the slot 24, passing the tube with blood inside, and a corresponding

detector 28. Reflectivity measurements are also possible.

There can also be provided a pressure sensor for monitoring the pressure inside the
tube. Such sensors can be of a piezo-resistive type or any other type that are able
to sense the mechanical properties of the tube and correlate them to internal
pressure. Any other detection means is of course applicable as long as a reliable

flow rate value can be obtained.

The present apparatus comprises a function that prevents the blood to flow from
the collecting bag to the donor. This is essential when the blood mixer is placed at
an ergonomic level for the staff monitoring the blood collecting procedure since the
elevation of the blood mixer may be higher than the position of the blood donor. In
cases where a pump that is integrated in the flow path is used, this stop flow
function is suitably implemented in the form of a check valve which may be

integrated in the pump.

In the preferred embodiments of the present blood mixer the stop flow function will
be inherent in that the peristaltic pump type, due its design, will never allow a
back flow. Namely, the pump is configured to exert a kneading action on the blood
supply tubing. This is achieved in that the pump comprises at least two kneading
elements arranged to alternatingly displace the contents of the tube in the direction
towards the bag, over one segment of the tubing each, thereby preventing back flow

inside the tubing.

In a classic peristaltic pump this kneading and displacing action is performed by
rollers often provided on a wheel. The tubing is positioned over at least a part of the
circumference of the wheel and suitably clamped against the wheel with a suitable

holder, suitably along half the circumference, such that at any time at least one
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roller will press on the tubing and during a revolution of the wheel the roller will
displace liquid inside the tubing over a distance corresponding to half the
circumference of the wheel. In this embodiment the pump 20 itself will also act as

a fastening means for securing the tubing to the mixer10.

A welder is used for sealing the blood bag by a clamping and melting action to

provide a sterile seal.

The blood mixer may also be provided with a wireless communication device, such
as a transceiver, configured to exchange information with a welder 24 and/or a
computer 25. The communication can used for recording approved welds of tubing,

for traceability purposes, to meet standards of GMP.

All information recorded in the mixer by the sensors is preferably stored in the
unit, and is suitably provided as exportable text files although any kind of data
format is of course possible. Furthermore, information is suitably used for
controlling continued operation of the system. For example a low Hb value could be
triggering a system warning to the operator in the form of a question if operation is

to be discontinued.

The invention provides for a real-time assessment of the quality of the blood to be

extracted by continuously measuring the Hb value of the blood.

The main issue for blood sampling is that the amount of haemoglobin be sufficient
in each bag, and preferably the same in all blood bags in a blood bank. Due to the
fact that Hb values vary between patients, this is not always the case. The method
according to e.g. ‘553 (mentioned above) will not enable a precise prediction of the

amount of haemoglobin in the sampled blood.

By using the apparatus according to the invention, the operator can monitor the
accumulation of Hb and terminate the sampling when the exact amount is reached.
If the Hb value is high, less blood needs to be collected, and if it is found that the

Hb value is too low it is possible to terminate the collection.
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Alternatively, the system processor can be programmed to make such decisions

automatically.

The invention in a beneficial manner enables a reduction in process steps in blood

collection.



10

15

20

25

30

CLAIMS:

1. A blood mixer (10) comprising:

a support structure (11) supporting the components of the mixer (10)

a tray (18) adapted to house a blood collecting bag having a blood tube
(14) attached thereto, and configured to measure the weight of the collected blood
in the blood collecting bag (16), and

further comprising a mechanism for causing a repeated tilting of at least
the tray (18) in at least one direction

wherein

a pump (20) is provided on the support structure and configured to draw
blood from the donor to a blood collecting bag through said blood tube (14), and in
that

the pump (20) is configured to exert a kneading action on the blood tube
(14) by means of at least two kneading elements arranged to alternatingly displace
the contents of the tube in the direction towards the bag, over one segment of the
tube each, thereby preventing back flow inside the tube and enabling an elevation
of the blood mixer higher than the position of the donor, in that

the mixer further comprises a sensor unit which comprises a hemoglobin
meter, said hemoglobin meter configured to continuously measure the hemoglobin
value of the blood flowing in a tubing secured to the mixer, and in that

information recorded by the sensors is stored in a suitable format,

preferably as text files.

2. The blood mixer according to claim 1, wherein the sensor unit comprises a flow

detector configured to measure flow rate and flow direction of the blood flowing in

said tubing.

3. The blood mixer according to claim 2, further comprising a regulator configured
to regulate the flow of blood to the collecting bag (16) in response to data from the

flow detector.
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4. The blood mixer according to claim 1, further comprising a wireless
communication device (23) configured to exchange information with a welder (24)

and/or a computer (25).

5. The blood mixer according to any preceding claim, further comprising a cooling

arrangement (19) configured to cool blood in the blood collecting bag (16).

6. The blood mixer according to any preceding claim, further comprising a tubing
fastening and guiding arrangement (13; 20}, configured to secure a blood collecting

tubing (14) on the mixer (10).



