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A Study on the Development of a Infusion Pump based on
an Active Muscle Pump
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{Abstract)

In this study, in order to improve the disadvantages of the environmental error of the
infusion set that performs infusion therapy in the existing clinical practice and to
maximize the user's convenience by miniaturizing the existing infusion pump system, the
structure of the muscle pump of the human vein was imitated. As a double check valve
method, a method for preventing the backflow of fluid and discharging a constant fluid in
one direction by external pressure was proposed. The proposed bio-mimic muscle pump
uses a check valve that controls the flow of fluid in one direction and a silicone tube
with elasticity, and a chamber is constructed. A peristaltic pump for applying intermittent
pressure to the tube chamber was constructed using a multi-cam structure roller. In order
to verify the performance of the proposed pump, optimization was performed while
changing the number of multi-cam rollers and adjusting the speed of the roller driving
motor, and the reproducibility of the instantaneous discharge amount and the continuous
discharge amount of the pump was compared and tested. The performance of the muscle
pump proposed in this study was verified through experiments that it can inject up to 1L
of fluid within 12 hours, and that it is possible to inject the fluid with an accuracy of
+0.1ml. Real-time monitoring of the fluid injection volume through the bio-mimic muscle
pump proposed in this study not only increases the convenience of the administrator, but
also provides a precise fluid administration environment to more patients at a low cost,
and additionally applies bubble detection and occlusion detection technology If so, it is
believed that a safer medical environment can be provided to patients.
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Table 1. Measurement result of fluid discharge
experiment according to motor speed in
fixed cam roller (3 fan)
Phil e B2 EEd AT EEE| 1 49 oy
(RPM} (z5TD) [ml] [[gram.ml.cc] [ml/h] EEMZ [Hour]
EL] 13.26 (B.11) 1.326 79.56 12 .57
ElY 15.34 (@.11) 1.534 32.04 10.86
432 17.34 (B.11) 1.734 104 .84 9.61
48 19.24 (8.11) 1.924 115.44 8.66
54 21.18 (B.88) 2.118 127.88 7.87
[1:] 22.16 (B.11) 2.216 132.96 7.52
13 22,9 (8.12) 2.29 137.4 7.28
72 23.32 (B.18) 2.332 139.92 7.15
78 24.86 (B.85) 2.486 144 .36 6.93
a4 24.62 (B.88) 2.462 147 .72 6.77
98 15.38 (B.88) 2.538 152.28 6.57
96 25.98 (B.88) 2.598 155.88 6.42
182 26.65 (8.89) 2.656 159.36 6.28
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