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Fig. 1 Schematic diagram of microchip flow cell and multistrand bifurcated fibre optical cable

a: Schematic diagram of the structure of microchip flow cell system. Al and A2: tube;
B: multistrand bifurcated fibre optical cable; P1 and P2: glass plate with etched structure;

RB: reflectance beam; IB: incident light; IRB: incident and refl ectance terminal;

b: top view of P2; c: top view of P1; d: side view of microchip flow cell.
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Fig. 2 System for sequential injection renewable surface assay

a: Schematic diagram of the SERST system. C: H,O carrier; SP: syringe pump; HC: holding coil;

MPV: multiposition valve; VSP: twe-position valve of syringe pump; DFC: detector and microchip flow cell;
WHC: waste holding coil; REC: recorder; Al: tube Al; A2: tube A2.

b: Schematic diagram of the sequence of zones in the holding coil before sample loading.
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Table 1 Operation sequence of the SI system

Sequence Valve MPV Valve VSP Syringe steps Volume
Time( s) Function
No position position M oved processed( ML)
1 1 Left 300 500 3 H,0 aspiration
2 1 Right 60 100 1 Air aspiration
3 7 Right 180 300 2 pH buffer aspiration
4 1 Right 15 25 1 Air aspiration
5 2 Right 60 100 1 Reagent aspiration
6 4 Right 225 375 2 Bead suspension aspiration
7 8 Right 120 200 1 H>0 aspiration
8 5 Right - 1% - 35 3 flow cell and tube washing
9 5 Right - 39 - 650 15 Bead, reagent, pH buffer loading
10 3 Right 0 150 1 Sample aspiration
11 5 Right - @ - 100 3 pH huffer bading
12 5 Right - 170 - 283 17 Sample loading
13 5 Right 300 300 3 Waste bead back-suction
14 6 Right - 53% - 82 5 Waste and holding coil washing
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Fig.3 Absorbance-time curve for SERST assay

a. Absorbance-time curve for SERST assay

b. Chart recording of replicate SERST assays to show precision
Bead suspension 375 U L( bead 0. 9 mg), bead layer €00 Hm, path width 1. 8 mm, detection area 3. 6 mm?;
0.06 % Zincon solution 100 UL, 1.0 lg/ mL Zn* sample 150 KL, Zn’* sample flow rate 1. 0 mL/ min;

a: steps 1~ 7 of table 1; b: steps 8~ 9; c: steps 10~ 12; d: steps 13~ 14.
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Fig 4 Influence of amount of bead trapped on absorbance
600 Hm Bead layer depth 0. 6 mm; detection area 3. 6 mm? 1.0 lg/ mL Zn*
1. 8 mm, 2.0 mm, sample 150H1L; sample flow rate 1. 0 mL/ min; 0. 06 % zincon 100 L L.
2.2 UL, 40 Pm s
15 0.120
36 000 ( 375 WL, 0.9 mg) . 0.115f
2. 2.2 0.0+
0.105|
, , * o000}
s s 0.0951
» 0.0901
15~ 20 Pm. 0.085}-
Lot ! i L1 ! ] : )
2. 2.3 04 06 08 10 12 14 16 18 20 22
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4. 0.85 5
~ 0.95 mg Fig 5 Influence of the carrier flow rate on sensiti vity
) Bead layer 0. 6 mm; detection area 3. 6 mm’; 1.0 Hg/ mL Zn** sample
0.9 mg 150 HL; 0. 06 % zincon 100 HL; weight of beads trapped 0.9 mg.
( 375 HL) , 0.04 %
1S0HL 2.3 N
R /n
2 0 4 150 HL, 1.0 mL/ min

0.05~ 1.2 Hg/mL Zn*" ,
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Studies on a Sequential Injection Renewable Surface Reflectance
Spectrophotometric System Using a
Microfabricated Microchip Flow Cell and Its Application

WANG Jiarrya, FANG Zhae-lun, XU Zhang run, MA Hong bing, XU Shu kun
(Research Center for Analytical Sciences, Northeastern University, Chemistry Building, Shenyang 110004 China)

Abstract: A sequential injection renewable surface reflectance spectrophotometric system employing a microchip flow cell

was developed. The double-layer microchip flow cell with aweir structure for bead collection was fabricated on glass chips

using a standard photolithographic procedure followed by thermal bonding. The flow cell was wupled to a sequential i

jection system and an optical fiber photometric detection system. The SERST analysis system was applied to the determ+

nation of trace amounts of zinc by reflectance spectrophotometry. The analyte reacted with zine sorbed on Polysorb G-18

beads trapped in the flow cell. The proposed method was successfully applied to the determination of zinc in human hair.

Key words: microfabricated microchip flow cell; sequential injection renewable surface technique; reflectance spectrophe-

tometry; zinc
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