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Fig. 1 Photograph (a) and schematic (b) of the
immuno-pillar device
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Fig. 2 Fabrication procedure of the immuno-pillar
device
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Fig. 3 Assay procedure with the immuno-pillar
device
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Fig. 4 Incubation time dependence of fluorescence

intensity
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Fig. 5 Standard curves of CRP with pillars of 150
(filled circle, solid line) and 200 pm (open circle,
dash line) in diameter

Fig. 6 Photographs of the developed immuno-pillars
(150 um diameter) using affinity beads (a, b) and the
conventional immuno-pillar (200 um diameter) using
polystyrene beads (c, d)

(a, c), bright filed images; (b, d), fluorescence images.
The scale bars represent 100 pwm.

3:2 AL/ ET—DEEOKRE

A4V FaxR— g VR ERBICHERH O Z B
2, 1 AT —OEEOKF ZITo72. HEOKE A
A ET—FE T —NEBICHUE R Z Ik BUARA L H L 12 <
, T2, €5 —AEOHEIHE L V& W) BENAD 5.
WICEEONE A L 5 =13, WHEREEAYY  Phigss
OBRAETHEET 222 DH 5. £ 2T 100~200 um DIE
BOT 74T A =227z 4 A T —2{ERL
a2 47 - 72, B 200 um K150 um DA A ¥F—

KAGAKU Vol. 64 (2015)
S 700 @ : Improved immuno-pillar device
(U' QO : Conventional immuno-pillar device i
} 600 *
.(7) i 4
E, 500 ¢
C .
© i § Q
84-00 §
8 [ ]
300
2 Q
(®) L background+ 3o
3 20 e ot e
L ¥ | i | | ] ]
0 10" 10° 10" 10% 10® 10* 10°
CRP /ng mL

Fig. 7 Standard curves of CRP with the developed
(filled circle, solid line) and conventional (open
circle, dash line) immuno-pillar devices
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Fig, 8 Standard curve of CRP in human serum
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Fig. 9 Long-term stability of immuno-pillar device
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In order to realize ultra-early diagnosis of disease in practical applications, we have fabricated
next-generation immuno-pillar devices with higher sensitivity. In the newly developed devices,
capture antibodies were immobilized on affinity beads based on chemical bonding, while in the
previous-generation ones, polystyrene beads were used for physical adsorption-based
immobilization. To evaluate the sensitivity of the next-generation immuno-pillar device, we
quantitatively analyzed C-reactive protein (CRP). The limit of detection was estimated to be
0.1 ng mL™! (total assay time, 23 min), which was twoorders of magnitude lower than that
obtained by using the previous-generation immuno-pillar device, and was low enough to
perform the CRP test. In addition, we investigated the storage stability of the immuno-pillar
device, and confirmed that the device can retain its performance for over 9 months.

Keywords: immunoassay; point-of-care testing; disease maker; microfluidic device; affinity beads.



