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Effects of elasticity of disposable blood transfusion set on precision of infusion pump
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Abstract: Objective To discuss the effect of elasticity of disposable blood transfusion set on precision of infusion pump, and
investigate the method to improve the precision of infusion pump using disposable blood transfusion set. Methods Four sets of
each 6 kinds of disposable blood transfusion sets were selected, and the elastic coefficient of each disposable blood transfusion
set was measured. Under room temperature of 25 °C, each disposable blood transfusion set was tested twice with the infusion
rate of 50, 100, 200, 400 mL/h for 12 h (using crystal as testing fluid) and 1 h (using colloid as testing fluid), respectively, and
the actual infusion rate was recorded per hour. The infusion relative error was calculated and the relationships between infusion
relative error and elastic coefficient, setting infusion rate and infusion time were analyzed. Results The mean value of elastic
coefficients of disposable blood transfusion set ranged from 1.64 N/mm to 3.75 N/mm. When crystal was used as testing fluid,
the mean value of infusion relative error ranged from -25.39% to 9.93%. The correlation coefficient between elastic coefficient

and infusion relative error was -0.934 (P=0.006). The effects of infusion time on infusion relative error were trivial (P=0.624).
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However, both setting infusion rate and elastic coefficient had significant effects on infusion relative error (P=0.000, 0.000). The
correlation coefficients of each disposable blood transfusion set between infusion relative error and setting infusion rate were
-0.993, -0.940, -0.954, -0.981, -0.698 and -0.953, respectively (P=0.007, 0.060, 0.046, 0.019, 0.302, 0.047, respectively); the
correlation coefficients between infusion relative error and infusion time were -0.950, -0.799, -0.777, -0.414, -0.917 and -0.677,
respectively (P=0.000, 0.002, 0.003, 0.181, 0.000, 0.016, respectively). Based on the above mentioned data, the obtained regression
equation was as follow: infusion relative error=0.464-0.001Xsetting infusion rate -0.149xelastic coefficient, of this regression,
F=696.908 (P=0.000). When colloid was used as testing fluid, the mean value of infusion relative error ranged from -24.04%
to 10.49%, and the correlation coefficient between infusion relative error and elastic coefficient was -0.918 (P=0.010). Both elastic
coefficient and setting infusion rate had remarkable effects on infusion relative error (P=0.000, 0.000). With colloid as testing
fluid, the correlation coefficient of each disposable blood transfusion set between infusion relative error and infusion time
were -0.967, -0.919, -0.945, -0.970, -0.710 and -0.964, respectively (P=0.033, 0.081, 0.055, 0.030, 0.290, 0.036, respectively),
and the obtained regression equation was as follow: infusion relative error=0.459-0.001xsetting infusion rate -0.137 xelastic
coefficient, of this regression, F=42.628 (P=0.000). Conclusion When the disposable blood transfusion set was used on infusion
pump, the most important factor affecting infusion precision is the elasticity of the transfusion set. With the increase of elastic
coefficient, the infusion relative error was decreased. In addition, infusion precision is also affected by setting infusion rate, and
the infusion relative error was declined with the increase of setting infusion rate. The infusion time had no significant effect on
infusion accuracy but the infusion relative error of some the blood transfusion sets are negatively correlated with infusion time.

Keywords: disposable blood transfusion set; infusion pump; fluid resuscitation; infusion relative error; elastic coefficient
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Tab.1 The first hour real infusion rate of each disposable blood transfusion set using crystal as testing fluid (mL/h)

Real infusion rate

Setting infusion rate

A B © D 1g F
50 4523 57.13 61.17 52.65 58.28 56.34
100 82.34 90.75 114.56 100.52 102.36 97.98
200 145.10 147.54 210.60 172.24 203.42 155.61
400 236.30 247.66 405.45 308.17 395.14 263.35
2 HERORET 6 T I 2% M SERREGE IR (mL/h)
Tab.2 The first hour real infusion rate of each disposable blood transfusion set using colloid as testing fluid (mL/h)
Real infusion rate
Setting infusion rate
A B @© D E E
50 46.18 55.36 61.29 55.85 55.95 54.29
100 79.74 88.82 113.35 102.57 100.62 99.12
200 146.27 148.07 213.58 179.00 203.82 159.43
400 234.42 24423 397.01 310.66 394.77 265.40
using crystal using colloid
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Fig.2 Infusion relative error—setting infusion rate curve of each disposable blood transfusion set
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Fig.3 Infusion relative error—infusion time curve of each disposable blood transfusion set
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Tab.3 Correlation analysis result between infusion relative error and setting infusion rate with crystal as testing fluid (n=4)

Parameters A B C D E F
Correlation coefficient -0.993 -0.940 -0.954 -0.981 -0.698 -0.953
P value 0.007 0.060 0.046 0.019 0.302 0.047

R4 MR A RAETHEENRE SHEREE XM 2 TR (n=12)

Tab.4 Correlation analysis result between infusion relative error and infusion time with crystal as testing fluid (n=12)

Parameters A B C D E F
Correlation coefficient -0.950 -0.799 -0.777 -0.414 -0.917 -0.677
P value 0.000 0.002 0.003 0.181 0.000 0.016

5 MR AR A EEENIRE SR EREEXMED LR (n=4)

Tab.5 Correlation analysis result between infusion relative error and setting infusion rate with colloid as testing fluid (n=4)

Parameters A B C D E E
Correlation coefficient -0.967 -0.919 -0.945 -0.970 -0.710 -0.964
P value 0.033 0.081 0.055 0.030 0.290 0.036
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