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Evaluation of the accuracy of the one-route method by flow rate accuracy of syringe pumps
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[Abstract]

The flow rate accuracy of the syringe pump and the dosage during 6 minutes were verified. We also verified the flow
rate accuracy and dosage of the one-route method using a three-way stopcock over a six-minute period. The results
showed that the average flow rate over 6 minutes tended to be lower than the set flow rate, but if the three-way stop-
cock was switched within 5 seconds, the flow rate accuracy was within *3% even after 6 minutes of administration.
The total volume of the syringe pump did not change even after switching the three-way stopcock, but the volume dis-
charged in 6 minutes did change. It was considered that using the total volume of the syringe pump as the 6-minute dos-

age of the one-route method was not suitable.
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Fig.1 Measurement method

(a) Photos actually measured (b) Circuit diagram
Description Photographs and schematics of actual measurements.
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Description SUC created from average flow rates of about every 10 seconds (192 mL/h is about every 20 seconds).
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Fig.2 SUC for 6 minutes
(@ 96 ml/h (b) 120 m/h - () 144 mn (d) 168 mlh
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(e) 192 mL/h



YUY IR T OREREIC &S 10— MEOHETE

Table 1 6 minutes DER and AFER

Description The DER and AFER values over a 6-minute period were within £3% after switching to a three-way stopcock. All values
were negative except for the positive values of DER and AFER for a portion of the data during the 1-second period after the three-
way valve was switched.

DER(%) AFER(%) DER(%) AFER(%) DER(%) AFER(%) DER(%) AFER(%)
SF(mL/h)
No switching switching 1s switching 3s switching 5s
9%6mLh - - (o -0.536(-0.613 - (-0.086)  0.118(-0.382 - 0.261)  0.125(-0.376- 0.268)  -0,033(-0.791 - 0.467)  -0.026(-0.790 - 0.472) - 0,778 - -0.047(-0.603 - 0.283)
120mL/h - - (- -0.542(-0.735 - (-0.503))  0.042(-0.479 - 0.708)  -0.167(-0.629 - 0.477)  -0.083(-0.625 - 0.479)  -0.250(-0.883 - 0.208)  -0.792(-0.917 - (-0.604)) -1.042(-1.159 - (-0.713))
144 mL/h B - = (= -1.458(-1.821 - (-1.141))  -0,833(-1.042 - (-0,642)) -0.833(-1.053 - (-0.436)) -1L285(-1.476 - (-1.042)) -1.146(-1.337 - (-1.053)) - - - -1.528(-1.875 - (-1.337))
168mL/h - 5 = (4 -1.042(-1.129 - (-0.916)) - - (o -1.012(-1.174 - (-0.765)) =1.766(-2.004 - (-1.513)) -1.756(-2.066 - (-1.557)) - 5 =(=] -2.202(-2.501 - (-2.190))
192mL/h - 5 - (- -0.781(-1.186 - (-0.735)) - 5 = -1.146(-1.400 - (-1.026)) -1.667(-2.253 - (-1.289)) -1.797(-2.578 - (-1.346)) -1.797(-1.914 -(-1.549))  -1.979(-2.386 - (-1.884))
96 mL/h 120 mL/h
99.00 123.00
NS
NS
NS
98.00 NS 12200
——
N -
T 121.00
97.00 T
< : 12000 N
96.00 5
. 11900 5
95.00
i 118.00 ‘L
94.00 ‘—'NS ‘—‘NS NS NS
117.00
NS e
93.00
11600
* P<0.05
HAF BAF Is DAF3s HAF5s B AF HAF Is DAF 3s BAF 5s
144 ml/h 168 mL/h
146.00 170.00
NS 169.00 7 Y
14500 = -

L 168.00 —

:
14400 —
167.00
o e j
< " - 1
—

mL/

14100
. 163.00
14000

162.00

NS NS i —
e — % *
139.00 * 16100 L —

13800 16000

* * P<0.05
HAF BAF Is HAF 3s BAF 55 peo0s BAF BAF Is DAF3s BAF Ss **p<0.01
192 mL/h
194.00 *ok

*

19200

188.00

186,00

- .
184.00 NS NS a b
- -
NS C d
182.00 -
* P<0.05
HAF BAF Is DAF 3s HAF 5s *p<0.01 e

Fig.3 Change in AF rate over 6 minutes with three-way valve switching

(@) 96 ml/n - (b) 120 ml/h - () 144 mln (d) 168 mLh - (e) 192 mlv/n
Statistical analysis did not show a consistent trend for each SF, but there was a significant difference between 168
mL/h and 192 mL/h without three-way valve switching and with three-way valve switching at 3 and 5 seconds. At
96 mL/h, there was no significant difference even with three-way valve switching.
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Fig.4 Change in VI rate over 6 minutes with three-way valve switching

(@ 96 mlzh (b) 120 ml/n - (¢) 144 min (d) 168 mzh - (e) 192 ml/n
Statistical analysis did not show a consistent trend for each SF, but there was a significant difference between
168 ml/h and 192 mlL/h without three-way valve switching and with five-second three-way valve switching. At
96 mL/h, there was no significant difference even with three-way valve switching.
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Fig.5 Change in AV rate over 6 minutes with three-way valve switching

(@) 96 mln - (b) 120 ml/n () 144 mn (d) 168 m/n (e) 192 mUzh
Statistical analysis showed a significant difference between 3 seconds for 3-way valve switching at 168 mL/h

and 5 seconds for 3-way valve switching at 168 mL/h.
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