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Manufacture of Reversible Electrophoresis Chip and
Its Application to Protein Detection
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Abstract This paper described a low-cost and reliable process for reversible bonding fabrication of elec-
trophoresis microchips on quartz glass substrates in ordinary laboratory without the requirement of clean
room facilities, and the microchips have been used in model protein separation and clinical urinary protein
detection. Patterns of microchannel were fabricated through standard photolithography and etching on the
guartz glass substrate. After bonding surfaces were rigorously rinsed, bonding was realized in vacuum ov-
ens. The chip could be separated and re-bonded for usage. The microchip in these studies was designed to
realize on-chip separation of urinary proteins with UV detection. The electrophoretic buffer was 75 mmol/L
borate with 0.5 mol/L lactate and pH 10.5. The chips have been used successfully for separation of model
proteins and clinical urinary proteins.
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Figure 1 Operation mode of on-chip electrophoresis. A injec-
tion, B separation
S: samplereservoir; B: buffer reservoir; SW: sample waste reservoir; BW:
buffer waste reservoir

1.3 TBhRREERNELE

CH WAL R, R B2l /K ph e e i, 1 mol/L 11
NaOH ¥R IR M 1 30 min, SR )5 FHZK 28 sk
10 min. fERERIFAR ST, S F 92 i AT TR UK,
AP A o P IR B S R A B ), AR
FI7K. 10% SDS. JKMIZZ P pb il 8, A3 R4
(I,

2 SRIREERMVE

S T 4304 FH Microsoft Excel #11 Origin 6.0 #E4T
AEEE, R A ST t, SR,
21 B—tREEREDN

A IMLYE 1 8L 11 BSA (KB A 5 mg/mL) Rk A% 32 2 11
(REEH 5 mg/mL), 23 FHE i d gk e 1 ok 2 kAT 40 28
Ko, #3800 BB mE 2. B 3 Frs. Bk &l
pH=10.5, 75 mmol/L THIRZE M & R AE Ky HLik o 3 Ak
HERE P34 H 3 00 200 Viem, BEFERTE] 15 s, SFH44r B

1% 330 V/iem; #3% K: 210 nm. M E TR AT BLE 2120 B
D E 45 R RERS AR I M 75 H K.

Absorbance

0 50 100 150 200 250 300
/s

B2 5mg/mlL BkAkid it 7 B B g
SRR A T ERIA T 2 AR, FEAR R A F R AL = AT S
Gl
Figure2 Reproducibility of the separation of transferrin

Sample concentration: 5 mg/mL, electrophoretic buffer: 75 mmol/L NaBsO;
(PH=10.5), a 15 s injection was followed by 100 s separation time for each
analysis. Separation lengths: 4 cm. The result from three experiments under the
same condition after the chip was used for along time.
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Figure3 Reproducibility of the separation of BSA
Sample concentration: 5 mg/mL, electrophoretic buffer: 75 mmol/L NaBsO;
(pH=10.5), a 15 s injection was followed by 100 s separation time for each

Absorbance

analysis. Separation lengths: 4 cm. The result from three experiments under the
same condition after the chip was repeated to bond time after time.
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Figure 4 Electropherogram of the mixture of transferrin and
BSA
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Figure 5 Electropherogram of the mixture of 1gG, transferrin
and BSA
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Figure6 Electropherogram of the separation of urinary proteins and gray scanning result of the photo of slab gel
(A) Electropherogram of urinary proteins of NS, (B) gray scanning result of NS, (C) electropherogram of GHS, (D) gray scanning result of GHS
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