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Development of nanoparticle detection system using the micro vibration-induced flow
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Fig. 1 Schematic of nanoparticle (NP) detection based on the
aggregation of affinity capture particles (CPs) induced by vibration-
induced flow (VIF).
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Fig. 2 SEM image of micropillar substrate with the height of 50 pm.
Pillar separation was set to S =200 um.
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Fig. 3 Overview of the experimental setup of VIF system.
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Fig. 4 Microscopic images of CPs on the substrate with micropillars

captured at 0 min and 15 min after application of the VIF. (a) VIF(+),

NP(+), (b) VIF(-), NP(+), (¢) VIF(+), NP(-).

2.2.2. ES—RABEORNIEG L EERBOBER

Wiz, IRENC LY BT —A 0 ICHR S D & EER
FROBIRZ T2, Fig. 50, R iE I E % PIV) TRl
ELT, ©I—0m S REIICB T 2 ELFRNED 2 IR~
J M7y b THDH. BT —ORFH TR OFERIFEI TR
AL TWD. E7—0 L TFTERITKEBERSFEST 5O
FRAEFIEEEE S=200 um BN 7ZBiEE E 7 — OB & DT
LD bDTHDIEEZOND. T, BETH4 A0S
—RITIE, AR OB EREINT-.

-150 0 150 (um/s)
150 600

Circular,
vibration

X (um)

Fig. 5 2D vector plots of the average velocity around a pillar
obtained via PIV measurements. The vibration conditions were f=
500 Hz and 4 =3.3 pm.
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Fig. 6 Relationship between the magnitude of the maximum
velocity and the average area of CP aggregates after 15 min.
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Fig. 7 (a) Time evolution of the average area of CP aggregates at
various concentrations of NP. (b) Relationship between the NP
concentration and the slope of the time-dependent increase of the
aggregate size.
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Fig. 8 Schematic of the coordinate system and computational
domain. (a) Cylindrical and (b) Ninja-star-shape pillars.
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Fig. 9 2D vector plots of the Lagrangian mean velocity flow field
around a (a, b) cylindrical pillar and (d, e) ninja-star shape pillar
obtained with (a, d) the numerical simulation and (b, e¢) PIV
measurement. (c¢) Lagrangian mean azimuthal velocity profiles as a
function of the distance from the pillar center obtained in both
simulation and experiment.
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Fig. 10 (a) Time course of the capture rate of target NP. (b)



Correlation between the averaged area of CP aggregates and the
capture rate obtained in the experiment and numerical simulation,
respectively.
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Fig. 11 Microscopic images of Tim-4 con]ugated CPs caprured at0
min and 15 min of VIF: (a) VIF(+), EV(+), (b) VIF(-), EV(+), and
(¢) VIF(+), EV(-).
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Fig. 12 Time evolution of the average area of CP aggregates with
various EV concentrations. (b) Relationship between the slopes of
the time-dependent increase of the aggregate size (0—10 min) and
EV concentrations.
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