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Fig.1 Microfluidic chip used for two dimensional electrophoresis of proteins
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(a) The design of the microfluidic chip; (b) The interface between the serrated microchannels for isoelectric focusing electro—

phoresis ( IFE) and parallel microchannels for SDS—polyacrylamide gel electrophoresis( SDSPAGE) ; ( ¢) Titanium dioxide

membrane was deposited at the interface of microchannels; ( d) Titanium dioxide hydrolyzed from the titanium isopropoxide and

its SEM image.
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Fig. 2 Distribution of fluorescence labeled protein inside microchannels without ( a) and with
(b) titanium dioxide membrane
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Fig.4 (a) Separation of four proteins in parallel microchannels and ( b) relationship between migration

distance and logarithm of molecular weight

3.3
( ) Cy2 Cy3 o
o 5 min
SDS o
5 ~10 mino. Sa 5b Cy2 Cy3 X
( pl ) Y ( ) Z
a b
BSA
700
2000
21500 . 600
§ 1000 T 500
= 500 g 400
0 ~ 300
700

14

10 12

LR

- 200
4
//‘/‘12/I F
10
3 8

o “6\ Ne- b
. ‘ 300
Ovalbumin Yty 200

[a'loe

5 Cy2(a) Cy3(b)
Fig.5 Differential gel electrophoresis of Cy2 labeled BSA and ovalbumin ( a) and Cy3 labeled BSA and
ovalbumin ( b)
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A Microfluidic Chip with Titanium Dioxide Membrane Enhanced
Pseudo Valve Used for the Two-Dimensional Electrophoresis

SU JianJia' CHEN Hong" >
( Engineering Research Center of Electrochemical Technology' Pen-Tung Sha Institute of Micro-Nano Science and Technology”
Xiamen University Xiamen 361005 China)

Abstract Two-dimensional electrophoresis performed on a microfluidic chip could reduce the consumption of
sample and reagents realizing high-throughput analysis in a very short time. During the isoelectric focusing
(IEF) separation the buffer for the two different separation methods should be kept from being mixed. After
the IEF the protein was transferred from the IEF channel into the second dimension channels. Based on the
pseudo valve structure this paper reported a method to deposit a titanium dioxide membrane at the interface of
two dimensional channels which enhanced the performance of the pseudo valve. The IEF electrophoresis and
SDS—polyacrylamide gel electrophoresis ( SDSPAGE) procedures were characterized respectively. The total
separation took 10 —15 min and the protein§ migration rate was linear with the migration time and inversely
proportional to the logarithm of protein molecular weight. Based on the above results the differential two—
dimensional electrophoresis was performed to test the deviation between different measurements.
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