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Original Article

Assessment of Blood Bag Mixer for Donor Blood Collection

Wattana Silasalai

Division of Blood Bank, Department of Medical Technology, Loei Provincial Hospital

Abstract:

Background: During the collection of donor blood, the blood from donor vein must be adequately mixed with the
anticoagulant in blood bag. Mixing blood can be done by automatic mixing apparatus which includes final
volume stopping blood flow and alarming function. However, the cost of commercial automatic apparatus is too
expensive to purchase, so manually mixing is applied widely. When manual mixing by staff is not properly done,
small blood clot occurs. Moreover, not being able to measure the blood volume results in different volumn in
each bag. Objective: This study aimed to evaluate an in-house blood mixing apparatus with the volume of blood
in each bag. Materials and Methods: The apparatus is made from local materials and provides three mechanisms
to mix the blood. The machanisms utlize electric power from alternating current (AC), direct current from a
battery (DC), and without electric power. All of the mechanisms allow the bag container to lift the bag up and
down to mix the blood with the anticoagulant. When the bag expands to the certain size, it pushes the switch
to set off the alarm. Results: All of the three mechanisms operate to move the blood bag container up for 15°
and down 10" at 20 rpm. When applying to 350 mL. and 450 mL. bags, 100 each, of Terumo Thailand brand, it
was found that the collected blood volume was in an acceptable range, according to the standard of National
Blood Centre, Thai Red Cross Society. There was no hemolysis and no complaining of blood clot following
transfusion to recipient. The calculated cost of this blood bag mixer was only 7,500 THB which was 15 times
less expensive. Conclusion: The developed in-house blood bag mixer is practical and provides standard blood
collection. However, more testing should be conducted when applying the mixer to bags of other brands.
Keywords : @ Donor blood collection @ Blood mixer ® Total blood volume
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A = Locked; B =Alarm switch; C = Blood bag container; D = Switch off/on; E = A bottom part of the blood bag container;

F = Bicycle brake handlebar for donor clenching-releasing

Figure 1 The completed in-house blood bag mixer (worked by non- motor)

A = Locked (for optimal volume); B = Blood bag container; C = Switch off/on (worked by DC motor);

D = Power jack (worked by DC motor power source from direct current (DC) converted from alternating current (AC))

Figure 2 Donor blood collection using in-house blood bag mixer (worked by DC motor)
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Table 1 The volume of water inducing by alarm signal

in 100 units of 450 mL blood bags

Volume (mL) Number bag
437 4
438 3
439 7
440 8
441 13
442 40
443 12
444 7
445 3
446 3
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Table 2 Final volume of blood in 100 units of 350 mL

blood bag collection under control of in-house blood

bag mixer
Whole blood volume Number bag
(mL) (N = 100)
343-344 4
345-349 7
350 18
351-355 20
356-360 22
361-369 29

*Standard volume = 315-385 mL

Table 3 Final volume of blood in 100 units of 450 mL

blood bag collection under control of in-house blood

bag mixer
Whole blood volume Number bag
(mL) (N = 100)
431-435 7
436-440 12
441-444 32
445-449 19
450 15
451-455 11
456-460 4

* Standard volume = 405-495 mL
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