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Several types of multi-channel flow-through biosensing system were introduced. 

Synchronized multiple-injection systems are based on simultaneous injections of a 

sample solution into separated carrier streams of independent channels for various 

analytical purposes, and the FIA signals can be detected simultaneously with a multi- 

channel detector (section 2.1) or sequentially by the aid of an asymmetric merging 

point set in front of a flow-through detector (section 2.2). Sequential multiple-injection 

techniques make useof  a multi-port flow-line switching valve with one inlet port 

(connected to the injector) and several outlet ports (connected to the channels), the 

instrumental requirements are substantially reduced by this configuration (section 2.3). 

Also mentioned is a manifold capable of sensing two components in sequence in the 

continuous sampling mode which was designed to accelerate the sampling rate. A 

recently developed CFA (continuous flow analysis) based multi-channel system is 

another practical approach involving no complicate intrumentation. Its practical use in 

routine analysis was demonstrated (section 3). 
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Fig. 1. Three channel FIA system for simultaneous determination of 
glucose (Channel A), urate (Channel B) and cholesterol (Channel C). 
Carrier solutions for channel A and B: 0.1 M phosphate buffer (pH 7.5); 
C: 0.1M phosphate buffer (pH 7.5) containing 0.75% (vlv) Triton X-100. 
P : four channel pump; V: 16-way switching valve with three sample 
loops; D : multichannel detecting system with three independent 
poly(l.2-diamin0benzene)-coated platinum electrodes (0.6 V vs. 
AgIAgCl). Revised from Yao et aL (1994). 
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Fig.4. Automated five-channel H A  system for sequential on-line determination of glutamine, 
ammonium, glutamate, glucose and lactate (from up to down) in a cell cultivation process. P: 
pump; VI and V2: six-way selection valve; $1-$5: standard solutions for calibration; GluOD: 
glutamate oxidase; Cat: catalase; GA: glutaminase; NH3: for the determination of ammonium; 
GOD: glucose oxidase; LacOD: lactate oxidase; Blank: for the detection of blank signal; MC: 
mixing coil; D: chemiluminometric flow-through cell. Carrier 1 and 2 are different pH buffers 
which are aspirated into the main stream of the system in different flow rates to achieve a final pH 
suitable for the enzyme reaction. Revised from Spohn (1995) for simplification. 
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Fig. 5. Automated multi-channel CFA system. Vl, V2: six-way selection valve; P: peristaltic 
pump. In the figure, sample 1 is aspirated into channel A. 
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Fig. 6. Typical response pattern of automated Total amino acid content (mM) 
multichannel CFA system. A standard solution ( S )  
and sam Ie solutions (1, 2, 3 and 4) were Fig. 7. Scattergram of the glutamate contents versus 
sequentially aspirated into a channel. "PI' represents the total amino add contents of the V&OUS t a  
the phosphate buffer, which was used to obtained the samples.26) 
baseline and then to purge the channel. 
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