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Microchip electrophoresis (MCE) can achieve faster analysis with small sample volumes.
However, the concentration sensitivity is generally insufficient due to the small sample mass
injected and the detection volume. To improve the detection sensitivity limitations of MCE,
several detection schemes for high sensitivity and/or high performance have been introduced.
In the early stage of developing MCE, laser-induced fluorescence (LIF) spectrometry was mainly
employed as a detection scheme. Recently, other detection methods, e.g., UV absorption, elec-
trochemical detection, conductometry, mass spectrometry and so forth, have been introduced in
MCE. In the present article, the principles and features of the detection schemes applied to
MCE are presented and the advantages of these methods are reviewed based on recent

papers.
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Fig. 1 Confocal epifluorescence setup for MCE-LIF
detection

Reprinted with permission from Biosens. Bioelec., 14,
861 ~ 869 (2000). Copyright 2000 Elsevier B.V.
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Fig. 2 Separation length-based electropherograms
obtained by entire separation channel detection in the
analysis of 1-aminoindan racemic mixture

Reprinted with permission from Anal. Sci., 21, 61 ~ 65
(2005).  Copyright 2005 The Japan Society for
Analytical Chemistry.
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Fig. 3 Schematic layout and separation of dansyl-lysine and -glycine in MCE-CL analysis
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Reprinted with permission from J. Chromatogr. A, 867, 271 ~ 279 (2000).
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Fig. 4 Schematic diagram of different electrospray
interfaces that have been developed for chip-ESI-MS:
(A) spraying directly from an exposed channel at the
edge of a chip; (B)liquid junction capillary interface ;
(C) gold-coated capillary interface; and (D) coaxial
sheath flow configuration

HV denotes points to which the electrospray voltage is
applied. Reprinted with permission from Trends Anal.
Chem., 19, 379~ 388 (2000). Copyright 2000 Elsevier
B.V.
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syringe for
spray liquid replacement gas intake

glass microdevice 5

BGE 11 I
liquid junction

iE_F power supply resistor
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channel

restrictor

ESI capillary with tip

MS sampling
’ orifice

ESI tip
Liquid junction

Fig. 5 Diagram of the microchip device with a subatmospheric electrospray interface

Reprinted with permission from Anal. Chem., 72, 1015~ 1022 (2000).

4 VADOHET %% (78 kPa) OBIEREIZHK L Z L T,
100 nl/min DHET Y — AWEFIE AL I LB TE S
O, REAEEZHVEELRA A AMbEER LTS, 12
HoORTF FREABOSTITE T, &K 31000 D
HEGBRHETY -7 &h, CEMS LIZIZRBEDS
BEMRETH 722D, £ V-T2 —AFIIBITH N
YFNEFDEFEORBIRSIRTHLEHRL TS, &
B, vVMETNTI Y (BSA) O T VLMo S
BroBwTh, BRAHGREE 40000 T10 RO — 7 2k
W, 7=y X—ARBRICLBEOREIIKIIL, BILR
R~10 " MAEKRERTVES., —F, MCEIZBW T
HEMICAB L EATL I EHE L, REEROMEAIE
ELTLE) LML LTHREINA TS, 5
& B RBE IOV T L RET R TV, EROEBERD
HEABEEHSEOGEERELEL ZLIIRII LTV 5.
F#ED ESI 4 ~ % — 7 = — A % FIFH L 72 MCE-MS 7347
OHBLIZOPVWT LRI INT VS, 96 RO AL Z Ty
V7= bhORREFA - M TI—I2L DERIL,
EHEAIL ) GEF ¥ AV~NEAR, ERKE)TEEL
ABEWERESI A v 7 — 72— RI2& ) MS R 88~
K VAFLANWREINTVAEY™, 2O MCEMS ¥ X7 A
WBWT, Fh2ab DN TL ot E LIz,
A, BERDIT% OT I /BRI E MS AT MUnrb
AT IEDNTER. 72, ARSIV ATAIIBY
TiE, REBEAOA L ST, Fv T7O%ELF— b A=

Copyright 2000 American Chemical Society.

a LI TED, N ANV—=T v MO RSB
N5,

4 EEAMELCRIE

A4 7uaFy 7 RICEHEERL, ERALFERIGINS
BREL, BEALFENME L ORSIZ X 28R ELLE
EEE RS 2 FEE, MAERON LEMOMEREL &
LI MCE OfRiEEE LTILKFHEIND LS Ik o7,
BERLFERS2HET 01, BREKB S EAOEIL &
BREHEBOBLE OIS EELRFELE05 20X
9 7 MCE \ZB1T 255 H O MBEOBRE L O EEE R
L7tk 8ElT 5.

4-1 ERILEHEH

B ERMIEABOFERLZ LE LT, WENS
W& > T LIFIMICIEHT 2 BREFELN D, —
HT, BAEBRTEIARLTOEBHIMENRAREENS 2
ENHIREL B 505, RN TEEO/NNULIES
THBEVHIMEEZELTHDEY, =4 270F v 2 LA
S~4AOR/NER (TEHER, SHRER, SJEBR) 2/
BL, 7oROAF) ="K )Ly o2 k1) =z
BRI PIThbRTWS, 7RI X M) —Z MCE ~D
BHPRLECHEINRTETEY, FHERIC -EET
FEHMLBOBRBEL E=Y —32FETHS. FINE
EASRE OBEILETEM LD T3 KE T (>180
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A w c
glass g r

B sample waste

e 45cm

g 05¢ »

2 05cm [0S cm waste

sample PDMS

Fig. 6 Top view of a microchip used for capillary
electrophoresis with electrochemical detection

(A) Electrode layout on glass and (B) the injection
and separation channel made from PDMS: (¢)
counter electrode, (g) ground electrode, (r) reference
electrode, and (w) working electrode. Reprinted with
permission from Anal. Chem., 75, 947~ 952 (2003).
Copyright 2003 American Chemical Society.
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JED 7Sy Fed 52 & THBICEE SN BB ER
DOEEEOHEERIMY, B E TO EOF (2 & ) &2
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Fig. 7 Layout of the CE chip with contactless conductivity detector
Reprinted with permission from Electrophoresis, 23, 3769 ~ 3780 (2002).
Verlag GmbH & Co. KGaA.

Copyright 2002 WILEY-VCH
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Fig. 8 Capillary electrophoresis-micro X-ray fluorescence apparatus
Reprinted with permission from Anal. Chem., 75, 2048 ~ 2053 (2003).
Copyright 2003 American Chemical Society.

NI | -El ectronic Library Service

(2005)



The Japan Society for Analytical Chemistry

SR R

(a)

Thermal lens effect

Beam waist

Filter

= Pinhole

TLM signal

1

0 5 10
Time /min
Fig. 9 (a) Principle of the TLM. (b) Electropherogram

of 600 nM DABSYL glycine, methionine, alanine and
proline detected by CE-TLM

Reprinted with permission from Electrophoresis, 24, 179 ~
184 (2003). Copyright 2003 WILEY-VCH Verlag
GmbH & Co. KGaA.
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T/NEEM FAAER L 72l 2 BN CRRRB D HEZ T 4 7 a5 v 7TEKIKE (MCE) &, &HEy
M- MBI EDBBEAAELTEY, " ALV—T7y FMI~OBRAPBFHESIN TS, MCEIZBITA
MELE LT, MIBREX TS TERCI EFREHINTBY, H4 2BRERBFEOEAIRG IR T
W5, MCE DRFEMBNI BT, dOBICE DWW mMEZ2 @R LML AL TH - 7288, ffim L
HM ORI NBNEREF v 7 EICERST A 2 AR E 20, SR BRI SR o #i
PDIEWESIZEERBEDO MCE ~OBHEATHWS, T/, MCEF v 7L HRSHE EDORE%ET
BEICTBA VY — 72— ADBRELEBLTEY, ¥ 30E07 3 2 BERASHEER O, WL
OFEM R ENORHAPRAFEINTH S, RETIZ, MCE ~NOBEH G ST B RE o 58K O
B AHEMIZOWT, BEOREEZHLICRENT 5.
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