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Experimental study on infusion effect and blood quality after

warming and pressurizing transfusion
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Abstract Objective: To study the effect of rapid infusion of leukocyte-depleted whole blood on the change of
RBC morphologic, hemolysis rate and blood potassium during the different temperature and compression, in order
to provide some data support for the development of rewarmed and pressurized transfusion devices. Methods: First
of all installed the pressurizing and rewarming devices on the infusion stand, turned on the power to set the repres-
surized parameters to 0 kPa, 5 kPa, 10 kPa, 15 kPa, 20 kPa and 25 kPa. Inserted the blood transfusion line into
the rewarming tube of the heating instrument, then the 400 mL blood stored for 10 days were selected to set up
the thermostat by adjusting the thermostat to set the heating temperature, performed a simulated rewarmed and
pressurized infusion test to detect the red blood cell morphology, the shape and the blood transfusion effect after
the blood flowed through the 40°C , 45°C, 50°C and 55°C heating tube under different pressure conditions. The
changes in free hemoglobin concentration, serum potassium and blood flow rate were detected. The effect of infu-
sion on blood quality and flow rate under different temperature and pressure conditions compared with untreated
was valuated. Results: The blood flow rate was positively correlated with the temperature and pressure intensity.
Under the temperature 55°C and the pressure 20 kPa for rewarming and pressurizing blood transfusion, the meas-
ured value of plasma free hemoglobin varied from 0. 075 to 0. 184 g/L., the red blood cells hemolysis rate fluctua-
ted at 0. 035% to 0.093% and the blood potassium concentration fluctuated from 7. 44 to 9.75 mmol/L. The
three test results were no significant difference before infusion(P>>0. 05). With the increase of external tempera-
ture and pressure, a small amount of deformed red blood cells and its debris could be seen under the high magnifi-
cation. Conclusion: The blood after rewarmed and pressurized would not cause significant erythrocyte hemolysis in

a short time under the temperature below 55°C and pressure less than 20 kPa. The blood free hemoglobin and e-
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rythrocyte hemolysis rate have no significant changed. The quality of blood is completely up to the standard re-

quirements of the 2012 edition of the Management regulations of Clinical Blood Transfusion in Medical Institutions.
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blood quality
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