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Abgract With the continuus development in microfluidic fabrication techrology , microfluidic andyss has
evolved from a concept to one of research frontiersin lag twenty years. The immunoassay methods based on micrdfluidic
devices have al made great progress. Such devices cons g of microchanne sfor trangporti ng fluids integrated with part or
al of the necessary components of an immunoassay procedure. Micrdfluidic techrology inmproves greetly the andlytical
performance of immunoassays by reducing the consunption of reagents, decreasng the analyss time, and developing
autometion.  This review focuses on the development and clasdfication of microfluidic immunoassays, and the
characterigics of each type of chips and their performances are d discussed.
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Fig. 1  Shemdtic o the orrchip (a) drect and (b)
oonpetitive eectrochemicd  immuroassay  protocols.  RB:
running buffer; B: unused bufer resenwir; Ab” : ferrocene
labdled antibody (direct) ; Ag : ferrocene labeled antigen
(conpetitive) ; Ag: antigen; Ab: antibody; RC: reaction
chamber; IS: internd dandard; WE: screenrprinted working
dectrode!™
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Fig.2 Onrchip sample enrichment: (a) Schemetic depicting
aAb RpB . t.c)\n RB operation of the microchip e ectrophoretic immunoassay (I CEI)
RCI‘_QB 1¢¢h RCI——OB PA\I g -Ab device. Current flow isindcated by i; (b) Hectropherograms
Agt | [[§R LA g | ;9\ Ag,m and gd-like plots show that , with dl other conditions held
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Fig.5 Doublewer gructure fabricated in a ©da lime dass
microchip. (a) Mask dedgn, scae bar equds 23im. (b) 3D
illugration o the wer dructure arbitrarily nodfied for
visudization from profilometry data. The illugration shows the
sparation channd and sde arm for bead loading. (Magnified
regon) Prdfilometry cross section of weir dructure. The widedt
opening o the weir is 7.3Im degp and 2.4/m wide. (c)
Shematic o the micrdfludic chip for the diglacement
immuroassay. (1) Microchin Gerdgn incorporates resenvoirs for
three dfferent sanples, SH5° , and bead loading/unloading.
Sarple 1, sanple 2, sarpie 3, SBB *, and buffer resenoirs
are 2.8cm from bufer outlet. The dotted box desgnates the
location of the bead bed area. (2) Bright-fidd image of the
dbubleweir  dructure.  Antibody-functiondized  microbeads
(diameter , 5. 061 m) are loaded into the bead bed by gpplying
negtive pressure a the bufer oulet reserwoir. (3)
Huwrescertly labeled SEB (1M SEB *) hinds to the antibody-
functionalized microbeads™™
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, Fig. 6 Shemetic diagram o the procedure for BNP
determination in the immurosensor. (a) Prepardion o the
immurosenr. HIm A is modfied with BNP for the collection
o unreacted anti-BNPAChE. HImB is a bare gold filmfor the
detection of concentrated thiocholine. (b) Introduction o a
mixture solution containing BNP and anti-BNPAChE from port

to port . The unreacted anti-BNP-AChE is collected on
! BNP nodified film A during the firgt flow. Then the channd is
’ rinsed with phogphate bufer during the second flow. (c)
, Acetylthioctoline is introduced from port to port
Thiocholine is produced from acetyithiocholine by the collected
, anti-BNP-AChE onfilm A , then the thiocholine accumulated on
the film B surface locates downgream in the microchannd , and
is moritored by the SPR ange shift during the third flow™"!
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Fig. 7 Sraegy for pefaiiing a merendsic mumaszy
A MIA) on a suface witih mafluidc nevork (4 AN) cross
ddivery of a series o artigens and one o artibodies. (a) A
M AN péaterns dfferent antigen nmolecules dong snge lineson a
subgrae. (b) The aread the subdrate |eft unpaterned during
(a) is blocked with BSA to prevent nonspecific binding of
proteinsin subsequent geps. (c) Artibodiesflowing through the
channd s of a secondd AN localy hind to the patterned antigens.
(d) Readng the bindng nosdc reveds the amount of
antibodies present in the sanples. A nosaic can be read usng a
fluorescence microscope.  The arrows indicate the direction of
flow of the protein olution in thepy AN™!
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8 FDMS SEB
Fig.8 A cartoon illugration for the fabrication of an SEB-
detecting PDMS microdevice. (a) SQreptavidin reirforced
phosphatidyl choline supported hilayer membranes (PC SBMs) ;
(b) SQurface functiondization with biotinylated anti-SEB IgG;
(c) Cepture of SEB; (d) SEB-antibody hinding followed by
incubation with fluorescently labeled secondary antibody to
generdte a dgnd. A top view o the microchannd is d

shown!®
analyte parabolic flow profile
‘x‘ -;\F~. /
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inflow , ® > == a “outfiow.
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2 N

- | =
protein repellent layer f capture area \

diffusion ¢ capture
I feature area antibody

9 [46]

Fig. 9 Gorfiguration of a suface immuroassay in a
micrdfluidic channel. The liquid enters the channd at the inlet
on the Idt-hand dde and flows through the channd under
laminar conditions with a paralolic flow prdfile. The flowing
andyte lution contains nolecues which are trangoorted in the
channd . The nolecules are dlowed to diffuse perpendicularly to
the flow drection and can be cgtured by the capture
antibodies Wal eements ot covered with cgpture antibodies
are protected againg ungecific binding , which in the smulation

[46]

is regarded as perfect

3.2.3
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