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Development of New Biochip using Magnetic Interaction and
Random Fluidic Self-assembly
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Abstract

This paper describes a new constructing method of multifunctional biosensor using many kinds of
biomaterials. A metal particle and an array was fabricated by photolithographic. Biomaterials were
immobilized on the metal particle. The array and the particles were mixed in a buffer solution, and
were arranged by magnetic force interaction and random fluidic self-assembly. A quarter of total Ni
dots were covered by the particles. The binding direction of the particles was controllable, and
condition of particles was almost with Au surface on top. The particles ‘were successfully arranged on
the array. The biomaterial activities were detected by chemiluminescence and electrochemical methods.
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H ZALo] =(POD: horseradish origin, Wako
pure medicine industry)®} EFIZAEAITHA
(GOD : Wako Pure Chemical Industries)® g9
ZulgA AFEE 2443 E fleke "=
AHgoez 4 }i}L}EE‘*‘ T R 5 R e
Sloll = EF4 24d 3= (25 %), v-APTES
B "}%O}S’i‘:‘r.

FAE A AR e olMEL HAL
F94(Kanto Chemical Co., Inc)g& AH&&%Th
892 MICROFAB Ni 100 (Japanese
Electroplating Engineers of Japan Ltd.)& A}-83&}
Avt. TEFH 2T ALEE YAERY A2~
EX SU-8 50 (MicroChem Corp)&, 7L @4t
SU-8 Remover (MicroChem Corp)g AM&&tslth.
FAERY HAA2EE  PMER P-LASO0OPM
(Tokyo Applied Chemical Industries, Ltd.)& A&
stgnh, 2 ML P-7G  (Tokyvo Applied
Chemical Industries, Ltd.)& AM&3]1, dXAE
Z o7 9stled PMER Remover PS (Tokyo
applied chemistry industry)& AM&stat}.
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Fig. 1. Surface  modification schemes  for

immobilization of enzyme onto a gold
with 3-carboxy propyledisulfide.
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The chip was magnetized with a permanent
magnet for 30 min.
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Fig. 3. SEM images of the particle.
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Fig. 4. SEM images of Ni dot. The structure
of layer is Cr/Au/Ni.
3.3 MiAoja]ol
713 Bo] F AFEFiHo| uwiwAE Wi,
o 287F ksl 1y 5 7|HES SoRF
B ule] AxA7 F f& vAdEHnHer HE

Axolelol & vhekwich. 1@ 5elA vl AEAlE Ni

EE ojuold] #UsA A¥stm YA «rh Ni
Aol Ageta iz vlawAFE 79709,
olFolA wagAel FHEWe 9)Fom ol

| Ho] gl AL 56/=A, oF 71 %9 viag
A o] Niztdo] 7|23l x| so] At o] H§lel
Al AR E v AwAi: Au, Ti, Ni9) 3502 4
Hel glew, ztzh 1:1:29] U RA, Nr?s""] Au, Ti
Zoll v)ste] ApA 2§ dFgFe FEI w7 4
T2 o] gloy, o] wiie]| viwArt Aste

wepAol 7k hsstctn Azhech

a3 5 AAe]zele] v]RE olm#] w] AT
A A E A gl olahe] o] WA,
Fig. 5. Digital microscope image of sensor array.

The particles arranged on the chip by
magnetic force interaction.
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Table 1. When Ni dots of the chip were

magnetized by putting a permanent

magnet in horizontal and vertical
direction of the chip and arranged, the
proportion that Ni dots and Au face of

particles contact is following.

Conditions of particles arranged on the chip

Direction of magnetic flux | Horizontal | Vertical
Quantity of particles with:

Au surface on the top Bh6(22.2%) | H6(2.2%)
Ni surface on the top 47(1.9%) (23(0.9%)
The total number of Ni dots on the

substrate is 2.500.
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Fig. 6. Luminescence intensities of IHRP-
immobilized beads. The reaction solution

was a mixture of ImM luminol, 1mM

00, 20mM phosphate bulfer.
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