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Abstract

Objective: In order to realize the accurate detection of the liquid suction of the automatic bio-
chemical analyzer and improve the test accuracy of the instrument, a judgment and alarm method
for the normal, blocked needle, and air bubble suction during the suction process of a trace sam-
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ple is proposed. Methods: According to the suction process of small sample volume of 1~20 ul, the
action and pressure detection intervals were divided, and the selected specific sample volume
normal, blocked needle, and empty suction pressure curves were obtained through a large num-
ber of experiments, to eliminate the system error and circuit noise of the original pressure moni-
toring data in the pipetting process; finally, a qualitative evaluation model is established based on
the measured pressure curve during the pipetting process, and the model is introduced into the
automatic biochemical analyzer system. Results: Through a large number of experimental verifi-
cations, the qualitative evaluation model established during the liquid aspiration process can be
introduced into the fully automatic biochemical analyzer system. Conclusion: The qualitative evalu-
ation method can accurately determine and alarm the processes of normal liquid aspiration, blocked
needle, and air bubble suction, and realize the accurate sample addition detection of the automat-
ic biochemical analyzer.
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Figure 1. Theme structure
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Figure 2. Pressure detection circuit
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Figure 3. Flow chart of micropipette aspiration process
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Figure 4. Pressure curve of multi-cycle sampling process
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Figure 5. Pressure process curve of single-cycle aspiration
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Figure 6. Single-cycle aspiration detection curve
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Table 1. Normal sampling key data
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Table 2. Key data of air suction sampling
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Table 3. Key data of plugged needle sampling
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