Vol. 25 HEFRALFEFR No. 8
200448H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1442~1444

[ 5 b A
PRz A Il E R SN R G AT

7 B, HIOK, M, HER
(WL RZEALE R RGEWHF 7R, B 310028)

KA RS R EEERAE TN WEER T
HEET 0657 THRARIRES A XEHES  0251-0790(2004) 08-1442-03

BTzt sl 5 ABOR B 7T 2 B AT R 320 o U N B R Tz —, HEK
S LIEAINE R G (AT 107 °~1 L ZORERIERIE) 58 RE1(H47T 100 *~107° L S IHEAE) 1
{6482 World—o~chip interfacing) . H AT SCHRIRE MR IEE ST R4 Y, ARG RshEs 24059,
Z K H I b 8B O, DL T E 7 AN s T ke gl BRI A B NRE RO 8, (HAP
TR BRI | RSCERAR HLAGAE R I 8] 5 e g8 i 23 A N 8], SR SR R G H A EEE S —. H 2001
TR, SCHR[ 5~7] AHAkRIE 1 25 Tl 0alRE 5 N3 O ORI O i R 4. (HIY RN A Tt
A B kA R HATH B i sh R EES RIR AR SIS ), 2R G AR E MR, B4,
H RTHRE 1S R IR S ARG AR AN R AR R FEERG N, BHESFE S S MAEER
R R T L7587, REBLRGH A BB B30 a0k AR RECR B A5 228 ) =46/
AP G, BT SCIERE B sk, [R5 52 0 R G R O S AR R S A R A S

ARSCERSL T — P T BB R B AN O AR B RE S i S i Sl N R G, 7RG RS
e AT PR ) e R 1R AR, [RIIN B S A T B L AR BN BRETH AR D L A DT AN 5 se I B S A SRR
mLOBZFE I RGN T IKE S i shiE S i R B SRR, RATEHAT IR TIAW
[FIRE, JETERT MBS R RAE. 5 2 HBCCIRIRE RS i aiE S i /R4 Y HL, B RS
SRR B OR ik, XA FRAFER B & B & 52w, B2 600 £/ h, Jytt @dhidts iim shid 5 4>
Tr R G 7 — Mok 2%
1 SEEREy
1.1 P&ESREA OPT301 &£l o — % (Texas Instruments Co., Tucson); HHIHALIEH]—
PR G BEIERE S O PR G HIRE T, R IEM MR oPhenanthroline) <k ( 11) & ik
REH RGN i RE.
1.2 WABESHFEI RAMZ BEZ A s A B I T B @ E B . S RFe6
mm X 15 mm X 3.4 mm. OEIER20 pum, %120 pm. ZEEN D ERHEE—K 30 mm, WE4.7 mm
BB N EGRO, AEE S DS — 4 mm KA BT (75 um AR, WALKEEEBF A 2%
HAE R A E) E N E. IREEFEH IO E — 20 mm K1 Teflon AF2400 B4HE (50 um W AZE,
Random Technology, San Francisco, USA), FRilEWEE ARSI SO R, O £ midk
W AT B s U 5 PR I 77k 2 WL L RISTIR[ 9] DGURRS10 nm AOGZARE. WRE R DEEI m K
M Tygon ZE (WA 1 mm), EEKFRUE M KRR,

IR R A M B LA AP E S, BE T P86 b RS R EEMINE (0.2 mL,
Porex, Petaluma) ML, ZERFEE KTV H1 mm % 2 mm WSRO, /EADREREM A3 .

RS H #H: 2004-03-26.

HETH: ER AR EEEGERTH (#4E5: 20299030) « EH K I\ ="1HRIT H (#L4E5: 20024 A272042, 2002A A 404240) Fl
HE MR RO FE AT H (#EE S 01093) B8,

BCR N J7 0 BE(1966 FEHAE), B, 184, #2, WNFHRRES M. E-mail: fangqun@ mail. hz. zj. cn



No. 8 7 OBE: MAESHAZBEZRAEIANRANTR 1443

1.3 Zh#ME ARG MA 300 uL #1126

FIVER (R AR 73 50 0. 05% SEFEMS IHR-0. 2% £ R Reagents —|
PR -CRANIB AW, pH= 5), O HIEE N H=

EVAR( 2B TK) . [REF P RRE RS AR IR OPTsor  Channels]
BINS0 L, B SR IEIORI SO pl, 55 E. SEBRMER, ik
O ORFRF 2 1 R, R R v 5 R i : ’
2R, AR R TR A ARG e
B 7. HEAT AR 5 NFOIR B S B AR, PREF @““““e ‘“"“;aste m—
R B [ e, @it —4E- PR R R, il

PREFRIRZ2 R HE AR A SIS ks RS Fig. 1 Schematic diagram of the microchip for gravity—

Glass chip Capillary

Epoxy

ﬁéﬁ‘ﬁ = H /&%‘; W ﬁ_’: [‘%’ — /—"E i 1] ’ = H /Bi@{fﬁ?ﬁjj driven flow-injection analysis with high-
TN BURE PR & FES Fr fos 18 ; HE B R 2P %Z, throughput sample introduction interface and
BRETHE N FHAR A R R RS N, BURESL absorption detection(not to scale)

Fb: BEFIRUCT R, REFHEANT — 2 AWE SIANE B, S IRAE S AR, B iR
VET SEIUA AR R S S . e RE STl DOt 5l S i IR A R, AT ER
TSI, £ > M AT B THSEALBOE TR B A SRR P AN (8], R S8 H 30 56 B AR b R SL IR LS 2
Hr.

2 FiRk5itig

2.1 BIFRA wmidE AT RGN A BURE RS RO R AT 158 € R 7 B 30T B
RV, R B0 BURE PR ET HURE, AT S iR I B A, AR SN RAE, RIS, B2 A
WHRHAR(E107°L %) . BT, TSR B3 M AR B 3RS 8 R 1R 2 75 R R B Bk
R =R BN A RESEDL, Hooh Ut =4l 2 . AR AR & e 18 B il B AR, R
FIAERFEE _En T O BUCRAERET 1t th A BORE SR D53, R @l — 4R s il 8 [ 21 RV vy S i &
HIBAEGIN, (AT R ANTE S HEREAN A [F AR B SE R AR AR W O (8. sedah, R R it
ATIBCREER VRO T, HalRE A 2K CE, AT R UEFE B 9 AR I (8] P9 2R Gt B A8 58 WAL 22 (BOR
k) . WARE ERORESR DRI T8RN T 2 mm, ATAMIRIER T T BOFE L, AU AN 2 H R ik
FIAMALERE i . 1% R GAE IR 2 e 2 Ve, DA g el sl s s g, R, 2 H
WO SE S 3R BRI . RS BRI 3 1, B Rty i, AR5 8

FERETE RS A 5 B N 8] A Bt e (AR B b R 22) WRE. AT Tl v S LR e R 1
FEHINIREE, 57 R G ZE AR fRFFIEE.
2.2 FHEB WIDHEET RGWALZERRUE R KRR xR R AR, AL ZE N 10~

80 em VEFEIWN, ViSO ZMIELEIR R, 7E0. 5~ 0.25 d

10 s VG A, BEFERS IR 5 BE e B ROEH. AL 2% Co.z0)

P BERENTI 1 s, SOVPRGHPERTES s, APDREE D

600 FE/h. BUREE A H ORI 2 60 em, H 18.5 g

nL/s. FERhIERERAL 4.3 nL. F

2.3 SR RETRM2 em BIEE KN < 0.05

M, YEFEEINE 1. 8 em, FMAAFI N 40 nL.. B2 0.00

HARALSAE T Fe( 1) bR 2 507 WL RE 46 4 5 TS
B R PERIA AT FENA = (2. 80c+ 2.60) X 107 °, ts

R*=0.999, HrhA NBIHE, ¢ NFe( 1) HIKE Fig. 2 Typical recording for continuous injection of
(umol/L). RGiXIFe( 1) ML HBENO0. 5 umol/ L. a series of Fe( II) standard solutions

[[]% _‘%— i fy_[]J Al‘{:E ﬂ\j 0. 229% [ RSD, n= 11, 80 IJmOl/ L a—d. 20, 40, 60 and 80 pmol/L Fe( II) solutions.



1444 BEFELEFER Vol. 25

Fe( 1) %] .
I SLER S5 R W], ASCHE 0 s il 2 A S AR B TATH). Al Re s He 2 Ml
WA RGHCH, HAT 2N AT

Z % 3 W

] Harrison D. J., Manz A., Fan Z. H. et al.. Anal. Chem.[]J], 1992, 64: 1 926—1 932
] Jacobson S. C., Hergenroeder R., Koutny L. B. et al.. Anal. Chem.[]J], 1994, 66: 1 107—1 113
] Doku G. N., Haswell S. J.. Anal. Chim. Acta[J], 1999, 382: 1—13
I Leach A. M.. Wheeler A. R.. Zare R. N.. Anal. Chem.[]Jl. 2003. 75: 967—972
[ 5] AttiyaS., Jemere A. B., Tang T. et al.. Electrophoresis[J], 2001, 22: 318—327
] Fang Q., Xu G. M., Fang Z. L.. Anal. Chem.[]J], 2002, 74: 1 223—1 231
] Fang Q.. Anal. Bioanal. Chem.[]], 2004, 378: 49—51
] FANG Qun(77 #), DU Wen-Bin(#:30#), HE Qiao-Hong({T¥54). Chinese Patent 03 114 734. 8] P], 2003
] DU WenBin(#:30#), FANG Qun(7 #), FANG ZhaoLun( 77%1). Chem. J. Chinese Universities( a1 55 2% & 6 2% 2 4k
[J], 2004, 25(3): 610—613

High Throughput Sample Introduction System for Microfluidic Chips

FANG Qun , DU Wen-Bin, HE Qiao-Hong, FANG Zhao-Lun
(Institute of Microanalytical Systems, Department of Chemistry, Zhejiang University, H angzhou 310028, China)

Abstract A high-throughput sample introduction system for chip-based microfluidic analysis was
developed. The sampling system was composed of a capillary sampling probe attached to the
microchip channel and an array of horizontally positioned micro-sample vials with slits fabricated on
the bottom of each vial for pass-through of the sampling probe. The micro-sample vials array was
fixed on a homebuilt platform capable of moving linearly under computer control. Sample introduction
was performed by linearly moving the array of vials, allowing the probe inlet to sequentially enter the
solutions in the vials through the slits. The use of a slotted vial array in the sample introduction
system allowed convenient and rapid sample change with low sample volume in 10" °L range and high
sampling frequency without requiring mechanical valves and pumps. The system was applied to
achieve continuously automated sample change in a chip-based flow injection analysis system with
absorption detection by using a liquid—core waveguide capillary flow —ell. High sampling throughput of
600 h™ 'was obtained in this system with a sample consumption of only 4.3 nL for each cycle.
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