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High-speed online separation analysis of monoamine using an innovative
low-volume coulometric array cell
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We developed a low inner-volume coulometric array cell using track-etched
microporous membrane electrodes. Capillary HPLC using this proposed cell as an electrochemical
detector enabled calibration-free quantitative analysis of catecholamine. The dual-electrode
detection provided high collection efficiency without additional peak broadenings in the capillary
HPLC with a low flow rate and low injection volume. The proposed HPLC was synchronized with a
microdialysis sampling system to demonstrate in vivo analysis of dopamine in the striatum of a

freely-moving mouse.

in vivo




HPLC-ECD

mm

HPLC

50 mm

HPLC

HPLC

(4
HPLC

HPLC
ArrayCell
Matson 1984
3 (1]
[2-5]
10 pm
in vivo
1
2
PTFE
Ag/AgCl
HA1010mM2A
0.1
InertSustain C18 0.7mm

VIC 0.2 uL



Cross section

Flow-cell boay
HPLC tubing 01

inlet
—_— y

Tubing sleeve

Tubing sleeve !

1 Capillary tube
1 (Inner diameter 0.075 mm)

0.1mm¢ spacer

1
invivo

2 HPLC 8

C57BL/6

8

8

HPLC 6

HPLC InertSustain C18

0.3mm 50 mm 0.03 mL/min

Ringer’s solution

Detector — W

W

Pump

High K* solution Column

Free-moving mouse

w Recorder
2 HPLC
HPLC
3 1 10V
2 0.2v
2
ascorbic acid
1 v '1' T " = 1
2 noradrenaline .
adrenaline
2 =
o
5
o
1
WE2:+0.2V
08 10V 2
100 % noradrenaline adrenaline  dopamine
n n L " 1 " n n n 1 " 1 L n
1 2 0 0.5 1.0 15
Time/ min
1.0V 60 70 % 3 HPLC

1 10V



2
1 2
1 0.08 nL
2 0.24 nL
1
WE1 WE2:+0.2 V fixed
T T T T T 100 T L T ¥ T ¥ T ¥ T
s 200 B ©
= . 80F o
%) >
e [5)
5] 5]
S ‘5 60 -
5 =
{ cnd 100_ n OCJ
_g IS 40 A
) M : dopamine 9 M : dopamine
z @ : noradrenaline S 20 |@:noradrenaline 1
] A :adrenaline o A :adrenaline
(@]
1 1 1 1 1 0 1 " 1 1 1 I 1 L |
06 08 10 12 14 06 08 10 12 14
Potential of WE1/V vs. Ag/AgCI Potential of WE1/V vs. Ag/AgCI
4 1
in vivo
5
2.0 uL/min 8 5
15 . | . [ 100
1 = | JL/ v WE1 |
E R [ \/'\A/M-A A
= L wE2
) A
2 |
A
35 40 45 50
76% Time / min
72% 5
% 80, T T T
: K* stimulation for 20 min
6 S
s
<t
8
120 5
o
<
a .
0 100 200 300 400 500
Time / min

6 invivo



[1] W. R. Matson, et d., Clin. Chem., 30, 1477 (1984).

[2] H. Mizuguchi, et a., Talanta, 96, 168 (2012).

[3] H. Mizuguchi, et a., Chem. Lett., 42, 1317 (2013).

[4] H. Mizuguchi, et a., Bull. Chem. Soc. Jpn., 90, 1211 (2017).
[5] H. Mizuguchi., J. Flow. Inject. Anal., 37, 19 (2020).



1 1 0 0

Hitoshi Mizuguchi, Daichi Nishimori, Tomohiko Kuwabara, Masaki Takeuchi, Masamitsu liyama, 1102
Toshio Takayanagi

Track-etched membrane-based dual-electrode coulometric detector for microbore/capillary high- 2020
performance liquid chromatography

Analytica Chimica Acta 46-52

DOl
10.1016/j .aca.2019.12.045

6 1 2
HPLC-

68

2019
HPLC-
26
2019
- HPLC- in situ
70

2021




-HPLC in vivo

82

2022

Hitoshi Mizuguchi

Electrochemical detection systems fabricated using track-etched microporous membrane filters

Materials Research Meeting 2021 (MRM 2021)

2021

Daichi Nishimori, Tomohiko Kuwabara, Masaki Takeuchi, Masamitsu liyama, Toshio Takayanagi, Hitoshi Mizuguchi

Determination of catecholamines by HPLC-coulometric detection using track-etched microporous membrane electrodes

RSC-Tokyo International Conference 2019

2019

B-1
https://ww.chem.tokushima-u.ac.jp/Bl/index.html




(KASAHARA Jiro)

(10295131) (16101)
(TAKEUCHI Masaki)

(10457319) (16101)
(TAKAYANAGI Toshio)

(50263554) (16101)

(11YAMA Masamitsu)




