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Research on segmentation temperature control method of
incubation process for ELISA analyzer
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Abstract: The testing efficiency of ELISA analyzer is seriously affected the time-consuming incubation and the accuracy will be reduced
by the differences in the degree of reagent reaction due to temperature instability. Aiming at these problems, a method of segmentation
incubation based on the improved digital PID algorithm was proposed. Firstly, the temperature characteristics of reagent and incubation
system were analyzed and the parameters in pre-heating and constant temperature stage were determined. Secondly, different algorithms
were applied in the different sections of incubation process according to the parameters and control indicators. And then, the experiment
system was set based on ELISA analyzer framework to verify the time of temperature rising and stability of reagent. The experiment
results indicate that the reagent is heated up from 21 °C to 37.5 “C in 239 £ 5 seconds, meanwhile, the temperature deviation of
isothermal segment is less than 0.2 °C. The method proposed in this paper achieves fast and stable temperature control and ensures
enzyme reaction fast and stable.
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Fig.1 Schematic diagram of incubation system structure
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Fig.2 Temperature change of incubation system before and after loading 96-micro-porous plate
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Fig.3 Flow chart of segmentation temperature control algorithm
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Fig.4 The photo of experiment system of incubation
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Fig.5 Heating-up curves of reaction liquid with

different initial temperature
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Table 1 Temperature fluctuation of reaction solution in

the constant temperature stage

WRXE/s  SFEERE/C WEhEE/C Pl C
0~50 37.55 37.33 ~37.77 0.44
50 ~ 100 37.52 37.33 ~37.70 0.37
100 ~200 37.51 37.40 ~37.63 0.23
200 ~ 500 37.51 37.40 ~37.63 0.23
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Fig.8 Comparison of temperature curves of different

incubation methods
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