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Research on the influence of disposable infusion set for

pump on infusion accuracy

Wang Yang' Guo Miao' Yang Yijing” Gao Jingmin'
(1. School of Automation, Beijing University of Information Technology, Beijing 100192, China;
2. Astronaut Research and Training Center, Beijing 100094, China)

Abstract;: When a medical infusion pump is used with a disposable pump infusion set for infusion, the changes in
infusion accuracy caused by ambient temperature, infusion time and speed will affect the treatment effect. For this
reason, this paper studies the effect of using a pump infusion set on the infusion accuracy with the increase of infusion
time under the conditions of different temperatures and medium and high flow rates, a triple logarithmic total model
and a logarithmic+ hyperbolic total model of infusion time, infusion temperature, and infusion flow rate on infusion
accuracy are established. Infusion experiments with flow rates of 100, 200, 500 and 1 000 ml/h are carried out at
temperatures of 10 °C, 20 °C and 30 °C, respectively, The univariate effects of time, temperature and flow rate on the
infusion accuracy are explored respectively. Finally, the prediction analysis of the univariate model, the parameter
identification of the total model and the prediction analysis are carried out. Under the experimental conditions, the root
mean square errors of the univariate models are all less than 0. 01, and the coefficients of determination are all greater
than 0. 96. The relative errors between the predicted values of the time and flow velocity models and the actual values
are all less than 10% , and the error of the former is even greater, basically less than 1%, the root mean square error of
the total model is less than 0. 01, the coefficient of determination is greater than 0. 93, and the relative error between
the predicted value of the total model and the actual value is less than 10%, which verifies the accuracy and
effectiveness of the built model. It provides a theoretical basis for calibrating the infusion errors caused by time,
temperature and [low rate.
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10 2.5h —0.177 07 —0.177 31 0.10

1 000 20 2.5h —0.067 19 —0.067 25 0.10
30 2.5h —0.00978 —0.009 72 0. 60




I S - RBREMGRBIRARMLO YRR
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4.2 RE-WRBEETRN

6 TR0 A Y U T AR (500 ml/h) B H: B 14 % 94 7 5
R 22 KR A O I R AR H Al L 15 1m0 U 77 R 0 ) HHiE R AT
VRZE 3 A o AT 362 TAEASE A £ T3 00 2R

T DRI R T ORGSR N S RS
V18 A T 2% 2 43 BF AT 80 A 1R 22 B AR /N T 1000, YA
RTINS L

R BREAEFRREBREZEBBRYSTER

BEHLFEEL 1. 5 h-100 ml/h-30 °C .2 h-100 ml/h-30 °C.
2.8 h-1 000 ml/h-30 °C .3 h-500 ml/h-30 °C VL £ XJ 1 {9 4
YL T AR 22 B A O R A 0 B Ay 30 CARETF FR A I
(B BT A 9 3 ) S I B R AT MU L LA S R R T
SN 10, B4 R 11,

10 BB y=cini+—+m SHRRHERE

a=2.483 76

ey biEb] ‘ c=—0.006 82‘,m:}—0. 005 83
TR b b h HEMHE WmE Rz BE - KjJr#=0.001 AHRFEEL0.99
100% fihr HIE RB0.985 FRET M 2.91X107°
1 500 —0.116 20 —0.127 84 10.0
0c 2 500 —0.12509 —0.13452 7.56 F11 EE y—cni+ S tm TS E
3 500 —0.13075 —0.13856 6.0 v
1 500 —0.041 94 —0.043 20 3.06 . ABXF
20°C 2 500  —0.044 79 —0.047 47 6.0 | i ﬂf:/ HE mwE R/
3 500 —0.047 13 —0.050 64 7.5 100%
1 500 —0.000 16 —0.00017 6.3 1.5h 100ml/h 30  0.01713  0.016 24 5.2
30°C 2 500 —0.005 47 —0.005 67 3.7 2h  100ml/h 30 0.01540  0.014 28 7.3
2.8 500 —0.008 08 —0.008 56 6.0 3h  500ml/h 30 —0.00859 —0.00836 2.7

4.3 SEEImM

FE 10 °C ~20 C, A i W BF [0 L B VL 97 0 o VR UL PR
ME R RZ R BB L2 WG Fm, JEER
30°CH, AR 1.2 X (6) Fiax. FHLERR 1.5 b-
100 ml/h-10 °C .2 h-200 m1/h-20 °C 2. 5 h-500 ml/h-10 °C .
3 h-1 000 ml/h-10 °C DY 41 i 17 174 i Y8 0 o 15 22 B i (o v
TEFAWECHE ) V5 g Wl AE A, 35 15 B 1stOpt 844 % 3 4%
10 ‘CHN 20 °C &4 F B A B 1) 07 A O 78 A S 38 A 4 A AT
FUHSLA . BB S R, B ARE TR, SRR
PSRN 8, T 5 - K 9,

R8 B y=aqlnv+bInT+clnt+m SE P BERR

a=—0.036 63,6=0.098 6
¢c=—0.007 72,m=—0.115 72

BH ¥ 2E=0.01 HHEE%EO0.96
¥ehr FIEAB0.93 FEFJHTM0.000

x99 B y=qlny+bInT+clnt+m FNSH R

. iiba)

‘ . R/ . . .
it ] i ik o HSE Wl R/
100%

—0.056 13 —0.06050 7.8
—0.021 90 —0.01977 9.7
—0.12819 —0.12340 3.7
—0.166 90 —0.150 20 10.0

1.5h 100 ml/h 10
2h 200 ml/h 20
2.5h 500 ml/h 10
3h 1000 ml/h 10

2.8h 1000 ml/h 30 —0.01092 —0.01037 5.0

8 WARHEIFFRME SR,

y = —0.036 63lnv + 0.098 6InT — 0.007 72lnt —
0.115 72 (8

Hof L AHE RS R S 0. 96, U B i e A | i I IR BE
R YRR R O R 22 2 IRV AE TR B AR SR, B BB
R* N 0.93, W AMER, ¥ FMRIRER 0.01 JH /b,
10 L AR EIH TR (9 frs.

2.483 76

y = —0.006 82lnt + — 0. 005 83 (9

Ho A RBCR K 0.99, BEBIFE 30 'C R AT, i ik
] 16 i 00U T 5 i 9 O R 22 ) R R B A S
SERBUR" Ny 0. 985 U500 HEAR = - B T7 iR 224 0. 001
FEH AN, AL, 9 R 11 A PSR AS [R)R EE T  Sr
SRR (1 TN 5 BB A IR 223/ T 1026, BIAR 2 3t )
K5 8 v, U0 I T A R TR LA A M R R

5 & it

A SR BRFEA 6 2644 o — K A 2R D i 4k 4 X i
TRORS JE B2 S ST T[] T BE O e OGS 2 TR Y
LH ARG FEIAT T AL, I 4 B8 7 T AR AR R A
BBEAL SE LT AR B R 2 B R R R S A
TR AR R AR AR ) B 7 AR IR 2 /N T 0. 01, K]
EFRBUIRT 0.96, BAEIR Y IF AR R ZE/AN T 0. 01, A
ARBRT 0. 93, ML B ABURL RS AL T (E 5 S E A

e« 15 o
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H T WP 2R i A% T I 9 i 9 7 oK R R A2 3 I

(53] | 3L 32 01 0 35 9 B2 ) 2 O i 9 R T R T TR A AT
RN A R TR A VBORS B . AR SO T R A B AR B O A R
IS TR] LB JA0 B 1 | A ) AR 5% 22 4R 3t B Ve A (L7 R
W T B M U O B A L T AR Y B R N R
B Rt — P AT SR RARTE
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