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[ Normal exchange method]

3mlU/h

60 minutes
(D Syringe pump » OFF
3 mL/h
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eXChange 60 minutes
(2 Syringe pump >
3mlh
[ 30-minutes idle exchange method]
) 60 minutes
@ Syringe pump > OFF
3muh
Drug
exchange
30-minutes idl 60 minutes
(@ Syringe pump i i o >

60 minutes

(D Syringe pump

[ Same amount maintenance cross-exchange method]

10 minutes 10 minutes
o i $» OFF

3mUh

(2 Syringe pump

2 1
Drug
exchange
10 minutes 10 minutes 40 minutes
P i P
1 mU/h 2 3

60 minutes

[ Double-volume start gradual exchange method]

10 minutes 10 minutes 10 minutes

@ Syringe pump o

(@ Syringe pump

i & o p OFF
Drug !
exchange 60 minutes .
3 mL/h i

Fig. 1 Exchange method
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Table 1 Median on flow velocity during different times with different exchange methods
After After After After After After After
Set flow Before h h h h h h h
rate exchange ~ ¢Xchange  exchange  exchange  exchange exchange exchange exchange
. 0-5 5-10 10-15 15-20 20-25 25-30 30-35
mL/h 5 minutes . : R . R . .
minutes minutes minutes minutes minutes minutes minutes
Normal exchange method 3 mL/h 28 (27-28) 0.3 (0.2;{0.&&) 1.6 (1.2&1.3) 24 (23-25) 26 (26-27) 27 (27-28) 28 (27-28) 28 (27-298)
30-minute idle exchange 3 mL/h 28 (27-28) 23 (22-24) 27 (26-28) 27 (27-28) 28 (27-29) 28(27-28) 28(27-28) 28 (28-29)
method # P
Same amount maintenance 3 mL/h 28 (27-29) 24 (23-25) 19 (1.9-20) 26 (23-28) 25 (23-25) 24 (23-25) 27 ((25-27) 27 (26-2.8)
cross-exchange method >#f H#
Double-volume start grad- 3 mL/h 28 (27-29) 33 (31-34) 48 (4.6-49) 49 (4.7-49) 45 @45-47) 42 @.1-43) 37@37-37) 28 (27-2)
ual exchange method P PP PP PP * *
## ## #
Median on flow velocity at different times (IQR)
Between groups Kruskal-Wallis test 3 VS. Normal exchange method P<0.01 3 VS. Normal exchange method P<0.05

Within the group Friedman'’s test

# # VS. Before exchange 5 minutes

P<0.01 # VS. Before exchange 5 minutes P<0.05

Affected Systems

Unaffected systems

Syrnge pump

Fig. 2 Circulatory agonist route
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Effects of Different Syringe Pump Drug-exchange Methods on the Flow Velocity Fluctuation

Koji Yoshida" and Yoshiaki Terao"™
YDivision of Medical Engineering, Nagasaki Rosai Hospital
“Department of Anesthesia, Nagasaki Rosai Hospital

Objective: Minimizing the reduction in flow velocity in the syringe pump during drug exchange with cir-
culatory agonists is important because the flow velocity fluctuation during the exchange greatly affects the cir-
culating variation. This study aimed to examine the effect of the exchange method on the injection flow rate.

Methods: We used TERUMO TE-381 in this study. The preceding syringe pump was started at 3 mL/h,
and the drug was changed using a replacement syringe pump after 60 minutes. A before-and-after analysis of
the flow velocity fluctuation was performed.

Results: In the normal exchange method, a rapid reduction in the flow velocity occurred after the ex-
change, and it took approximately 20 minutes to recover. In the 30-minute idle exchange method, the reduction
in flow velocity improved immediately after replacement, and the time until flow velocity recovery reduced. In
the same amount maintenance cross-exchange method, the flow velocity reduction improved after starting the
exchange; however, the time to flow velocity recovery increased. In the double-volume start gradual exchange
method, the flow velocity increased after starting the exchange and decreased with the gradual decrease in the
flow rate of the preceding syringe pump.

Conclusions: When comparing the average flow velocity fluctuations of different exchange methods, the
30-minute idle exchange method showed the least flow velocity fluctuations.

(JJOMT, 73: 114—119, 2025)

—Key words—
syringe pump, drug exchange, flow velocity fluctuation
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