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Evaluation of an Automated Liquid-Handling System with
Fixed Pipetting Tips in Radioimmunoassay
Sun Young Shin, Hee Sun Kim, Hyun Ju Lee, Hyun Young Jang, Jae Ryong Woo and Ho Young Lee

Department of Nuclear Medicine, Seoul Metropolitan Government Seoul National University Boramae Medical Center,
Seoul, Korea

Purpose: This study was undertaken to investigate the feasibility of using automated liquid-handling systems
equipped with reusable fixed tips in Radioimmunoassays and to demonstrate that the use of an automated
pipetting instrument can decrease in the typical daily workload. Materials and Methods: The precisions of the
automated pipettor and the manual pipettor were determined gravimetrically (n=30). A total of 30 specimens for
HBs Ag were repeatedly pipetted (three replicates) with the automated pipettor and then retested. PSA samples
were simultaneously pipetted with either the automated pipettor or the manual pipettor and then analyzed
(n=40). Sample carryover test assessed for CA19-9, AFP and HCG when the automated pipettor was used.
Pipetting speed of the automated pipettor and the manual pipettor were compared by evaluation of each
workload. Results: The precisions coefficients of variation (CV) were 2.1% for the automated pipettor and 1.6%
for manual pipettor. The mean cpm and CV for each group of replicates were 41,203 cpm and 3.7% for HBs Ag
positive specimens, and 99 cpm and 7.9% for HBs Ag negative specimens, respectively. PSA results showed no
significant differences between automated pipettor and manual pipettor (p=0.15, =0.999). Carryover for
CA19-9, AFP and HCG analytes was <0.1 ppm or below the assay limit of detection. Pipetting speed was
significantly improved by using the automated instrument. Conclusion: There was no evidence that the use of an
automated pipettor adversely affected any of the performance characteristics of the assay. Indeed, routine use of
the Tecan automated pipettor has resulted in a decrease in the typical daily workload. (Korean J Nucl Med
Technol 2010;14(2):190-196)
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Fig. 2. Single-pipetting and Muti-pipetting with Tecan automated pipettor.

Table 2, Accuracy and precision coefficients of variation (CV) of sample volume dispensed by a Tecan with fixed tips and Gilson manual pipettor,

with sample volumes measured gravimetrically

Tecan (n=30)

Manual (n=30)

Target volume (ul) 25 50 100 200 25 50 100 200
Measured Volume (ul) 24.5 49.2 99.5 199.4 23.7 48.1 99.8 199.6
Precision CV (%) 4.3 2.1 0.7 1.2 25 1.5 1.3 1.0
Mean CV (%) 2.1 1.6
Table 3, Reproducibility of the Tecan automated pipettor in the radioimmunoassay

Parameter (no. of replicates) and sample Median (range) (cpm) % CV
Reproducibility
HBs Ag positive sample pools (10) 29,472 (26,994-32,946) 6.4
HBs Ag positive specimens (15, in triplicate) 41,203 (2874-79369) 3.7 (0.6-8.7)
HBs Ag negative specimens (15, in triplicate) 99 (69-136) 7.9 (1.5-14.5)
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Table 4, Tecan automated pipettor sample to sample carryover results

Mean result (n=8)

uncontaminated low High Potentially contaminated low concentration sample

concentration sarnple concentration sample 1% ond 3d
AFP (IU/mL) <0.50 170,000 <0.50 <0.50 <0.50
B-hCG (mIU/mL) <4.15 39,000 <4.15 <4.15 <4.15
CA19-9 (U/mL) <0 13,000,000 5.38 <0 <0

Table 5, Results of independent real—time evaluations of the workload requirement for radioimmunoassay when addition of samples to test tubes
was performed with a manual pipettor (Gilson) or an automated pipettor (Tecan Freedom evo 100 automated pipettor)

Pipetting method Test period (days) Total no. of RIA Total labor (min) Workload per RIA (sec)
Manual 20 1,117 451 3.68
Automated 20 1,392 430 2.60a
%<0.001.
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