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Automatic Flow Control and Network Monitoring of IV Injection
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Abstract

mechanism driven by a

Key Words : IV injection(2}5=A}), Automatic flow control( Az~
AA), Load cell sensor(Z2=Al AlA))

Intravenous (IV) injection is widely used to supply Ringer solution directly into a vein in hospital. Generally, a passive
injection method has been used, which causes the inconsistent flow rate of fluid and inappropriate control of injection time
by a patient. It leads to an unnecessary nurse's overwork and decrement of IV injection's effect. To solve these problems,
flow control infusion pumps have been developed. But because of relatively heavy weight and high price, its usage has
been limited. In the present study, a new automatic IV injection system is developed. It is installed with a small pressing
small electric motor to regulate the flow rate by pressing tube. Proportional integral derivative
(PID) feedback control algorithm is applied to control the electric motor. The system is smaller in size and uses lower
power than the existing commercial product. The newly developed system is also installed with networking capability, which

enables monitoring the status of several automatic IV injection system at the same time.
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Fig. 1 Weight measurement using load cell
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Fig. 3 Control mechanism of fluid flow
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Fig. 4 Schematics of the microprocessor controlled automatic
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Fig. 5 Algorithm of the control mechanism
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Fig. 6 Controlled flow rate of the fluid when target rate is 20
gtt/min, 40gtt/min, 60gtt/min, 80gtt/min, respectively

Table 1 Comparison of the target and measured flow rate (gtt/
min.) when total flow is 200ml

Total Target Measured Error
No time flow r'ate flow r'ate %)
(sec.) (gtt/min.) (gtt/min.)
1 11580 20 20.23 1.2
2 5760 40 40.25 0.6
3 3810 60 60.16 0.3
4 2730 80 79.59 0.5
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Fig. 7 Comparison of the flow rate between manually and

automatically controlled IV injection system when flow
rate is 20, 40, 60, 80gtt/min, respectively

Table 2 Time difference between average flow rate under

different target flow rate and control scheme

Average |Difference .
Tareet a - Total Time
No. arge Control oW or How time |Difference
flow rate rate rate (sec) (se0)
(gtt/min.) | (gtt/min.) ’
Manual | 19.29 —0.71 | 12390
1 20 810
Auto 20.23 +0.23 | 11580
Manual | 35.04 —4.96 | 6450
2 40 690
Auto 40.25 +0.25 | 5760
Manual | 49.36 —10.64 | 4380
3 60 570
Auto 60.16 +0.16 | 3810
Manual | 70.46 —9.54 | 3120
4 80 390
Auto 79.59 —041 2730
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Fig. 8 Schematic of automatic monitoring system of IV injection
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