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Fig. 1
The width and depth of microchannels in the
detection area are 200 um and 900 pwm, respectively.

Photograph of a microfluidic device
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Fig. 2 Photograph of fluorescence polarization
measurement apparatus
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Fig. 3 Binding activity test between the synthesized
tracer and anti-OA antibody
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Fig. 4 Binding activity test between the synthesized
tracer and anti-OA antibodyunder BSA-added
conditions
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Fig. 5 Comparison of calibration curves for okadaic
acid with BSA (@), without BSA (O) and with
General Block ()

The short dashed, dotted, and long dashed lines are
controls with BSA, without BSA and General Block,
respectively.
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Fig. 6 Comparison of calibration curves for okadaic
acid after optimization (@) and before optimization
(©)

The dashed and dotted lines are controls after and
before optimization, respectively.

YIRERMLURVSEHETIE, L= —OREBEER A~
FHF R AE 0BT, WErHEETH-72. —HT, 7
Oy F U FRERNT S E, OA RN Uz mBEEL
ZHET S DU HETH > 72. BSA & General Block ®
QMO 7Ty F 2 FHITRIMO LB O TEHM L 724
R, BSATRMOIE D BRI G#EREZ R L7z, m#fbI sz
FERSA T, FEY Y TINh O OA % H4rllE TE 5 KE
FHLTWDZEDIRENT. 5#1F, “HHoEF YT
V& 72N & R L, AR B4+ A b
GO FEEAME LTV FETH .
Bl i3
ARWFFENE, AR EE A o R 1 ] 15 3t [ 7 3 0 3

(JPJ008837) K UF Russian Science Foundation (project
20-4307001) DR EZITIZbDTH 2.

X 73

1) L. S. A. Busa, S. Mohammadi, M. Maeki, A. Ishida,
H. Tani, M. Tokeshi : Micromachines, 7, 86 (2016).

0.6
05 ®

0.4

1Y

0.3

y=0.723x
02 } e R? = 0.9896

o b e

0 0.2 0.4 0.6 0.8
Antibody Concentration (nM)

Fig. 7 Dependence of okadaic acid concentration
onl/Y

2) W. Jung, J. Han, J.-W. Choi, C. H. Ahn:
Microelectron. Eng., 132, 46 (2015).

3) H. Liu, M. Fukuyama, M. Kasuya, S. Onose, K.
Shigemura, M. Tokeshi: Proc. uTAS 2021, 1429
(2021).

4y fB o, nEE, MRk S BWEG O
AL (Bunseki Kagaku), 56, 521 (2007).

5) O. Wakao, K. Satou, A. Nakamura, K. Sumiyoshi, M.
Shirokawa, C. Mizokuchi, K. Shiota, M. Maeki, A.
Ishida, H. Tani, K. Shigemura, A. Hibara, M.
Tokeshi : Rev. Sci. Instrum., 89, 024103 (2018).

6) O. Wakao, M. Maeki, A. Ishida, H. Tani, A. Hibara,
M. Tokeshi : Sens. Actuators B, 285, 418 (2019).

7) O. Wakao, K. Satou, A. Nakamura, P. A. Galkina, K.
Nishiyama, K. Sumiyoshi, F. Kurosawa, M. Maeki, A.
Ishida, H. Tani, M. A. Proskurnin, K. Shigemura, A.
Hibara, M. Tokeshi : Lab Chip, 19, 2581 (2019).

8) A. Nakamura, M. Aoyagi, M. Fukuyama, M. Maeki, A.
Ishida, H. Tani, K. Shigemura, A. Hibara, M.
Tokeshi : ACS Food Sci., 1, 1623 (2021).

9) O. D. Hendrickson, N. A. Taranova, A. V. Zherdev,
B. B. Dzantiev, S. A. Eremin : Sensors, 20, 7132
(2020).

10) AR « BH & HI# (Keisoku To Seigyo), 60, 590
(2021).

11) <https://www.maff.go.jp/j/syouan/tikusui/
gyokai/g_kenko/busitu/01b_kisei.html>.




138 BUNSEKI KAGAKU Vol. 72 (2023)

Effects of Addition of Blocking Agents on Fluorescence Polarization
Immunoassay of Okadaic Acid Using a Microfluidic Device

. 1 . 3
Shunsuke CHIDAI, Kazuki TAKAHASHI , Mao FUKUYAMAQ, Motohiro KASuya”,

Masatoshi MAEKI4, Akihiko ISHIDA4, Hirofumi TANI4, Koji SHIGEMURAB,

Anatoly V. ZHERDEV®, Sergei A. EREMIN®, Akihide HiBaRA” and Manabu TokesHr ™"

* E-mail : tokeshi@eng.hokudai.ac.jp

" Graduate School of Chemical Sciences and Engineering, Hokkaido University, Kita 13 Nishi 8, Kita-ku,
Sapporo-shi, Hokkaido 060-8628

? Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, 2-1-1, Katahira, Aoba-ku,
Sendai-shi, Miyagi 980-8577

? Faculty of Production Systems Engineering and Sciences, Komatsu University, Nu 1-3, Shicho-machi,
Komatsu-shi, Ishikawa 923-8511

* Division of Applied Chemistry, Faculty of Engineering, Hokkaido University, Kita 13 Nishi 8, Kita-ku,
Sapporo-shi, Hokkaido 060-8628

° Tianma Japan, Ltd., 1-1-2, Kashimada, Saiwai-ku, Kawasaki-shi, Kanagawa 212-0058

® A. N. Bach Institute of Biochemistry, Research Center of Biotechnology, Russian Academy of Sciences,
Leninsky Prospect 33, 119071 Moscow, Russia

7 Department of Chemical Enzymology, Faculty of Chemistry, M. V. Lomonosov Moscow State University,
Leninskie Gory 1, 119991 Moscow, Russia

(Received December 6, 2022; Accepted December 27, 2022)

In analysis using microfluidic devices, adsorption of samples and other substances on the
channel walls can be a problem. Especially in immunoassays using polydimethylsiloxane
(PDMS) devices, the adsorption of antibodies and other substances to be measured greatly
affects measurement performance. In this study, we investigated the effect of the addition of
two blocking agents on the detection sensitivity of okadaic acid (OA), a diarrheal shellfish
poison, by fluorescence polarization immunoassay. In addition, the dissociation constants for
the antibody and tracer were calculated from the obtained calibration curve.

Keywords: microfluidic device; polydimethylsiloxane; fluorescence polarization immunoassay;
okadaic acid.



