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Electrochemical Detection of Trace Level Copper in in vivo Cell
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Abstract

In order to measure the minute amount of Cu(Il) in our environment, cyclic voltammetry (CV) and square-wave stripping

voltammetry (SWSV) were performed for a trace copper assay using bismuth immobilized on a carbon nanotube paste
electrode. An analytical working range of 30 to 240 ng/L Cu(Il) was obtained for CV and SWSV. The SWSV precision
obtained was 0.47 % (n = 15) RSD in 30.0 pg/L Cu(Il). The detection limit obtained was 3.1 ng/L Cu(II) using SWSV, while
the CV yielded the nano-range detection limit through the pre-concentration step. By using this research method, Cu(Il) value

could be determined in the urine of human sample and in the brain of fish sample. This research can be effectively applied to

other cases of measuring minute amount of Cu(Il) in living organisms.
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Fig. 1. (a) Cyclic voltammograms of comparison between BPE (1,2) and PE (3,4) added with 0, 2, 4, 6 mg/L Cu(Il). (b)
Cyclic voltammetric working ranges of BPE in (1) 30 ~240 ng/L Cu(Il) concentration, and (2) 30 ~240 ng/L Cu(Il)
concentration, - 1.0 V initial potential, 1.0 V switching potential, 0.5 V/sec scan rate, and 7.13 pH strength in 0.1 M

NH4H,POj electrolyte solution.
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Fig. 2. (a) ASWSV and CSWSV voltammograms with 30 ~240 pug/L Cu(Il) spikes. The linear equation is that of an anodic
curve. (b) Electrode stability in 15 repeated measurements of a 30 pg/L Cu(Il) spike, within a 100/sec accumulation time.
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