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ABSTRACT                        Cylindrical, 7 µm in diameter carbon fiber (CF) microelectrodes were constructed 
and tested for their responses to dopamine in constant potential amperometry or fast scan 
cyclic voltammetry (FSCV). Amperometry was carried out in a miniature perfusion chamber 
whereas background subtracted FSCV was performed both in vitro and in vivo. For calibration 
performance of the microelectrodes, peak oxidation currents were determined using unmodified 
carbon tips of varying lengths and plotted against the tip lengths. A very close linear correlation 
(r = 0.997) was found between the two variables for tip lengths ranging from 25 to 300 µm. 
Also, a very close linear correlation was found between the oxidation current at a given carbon 
tip length in response to increasing dopamine concentrations measured by either amperometry 
or FSCV. In vivo experiments were carried out in the visual cortex of the anaesthetized rat to 
detect dopamine release in response to visual stimulation. Indeed, background subtracted cy-
clic voltammograms showed an increase in the current at 0.65 V which is the typical dopamine 
oxidation potential. Acta Biol Szeged 54(2):155-160 (2010)
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Electrochemical measurements

In vivo recordings

Figure 1. A: View of a carbon carbon fiber microelectrode. The gold-
plated connector is galvanically connected to the 7 µm in diameter 
carbon monofilament that provides the lead element in the borosilicate 
glass micropipette. B: Light microscopic stucture of the tip. The carbon 
fiber protrudes from the electrically insulating glass support and ends in 
a sharp, conical tip. The length of the exposed carbon tip were selected 
between 25 µm (shown) and 300 µm in the present experiments.



Results and Discussion

Constant potential amperometry

Figure 2. A: A representative constant potential amperometric re-
sponse of a 100 µm long carbon tip to 0.75 mol/l dopamine at 0.65 
V in a miniature perfusion chamber. B: Linear relationship between 
the length of the carbon tip and the oxidation current at 0.65 V in 
response to 1.0 µmol/l dopamine. Data represent the mean ± SD of 
5 experiments.

Figure 3. Linear correlation between dopamine (DA) concentration 
and the resulting oxidation current at a 100 µm-long carbon tip kept 
at 0.65 V. Data represent the mean ± S.D. of 5 experiments.



Figure 4. Fast scan cyclic voltammetry of dopamine (DA) in 0.1 mol/l 
phosphate buffer (pH= 7.4) using CF microelectrodes. A:  Background 
subtracted voltammograms of dopamine plotted against the elec-
trode potential. Measurements were performed using a 50 µm-long 
CF microelectrode. Only the oxidative phases of cycles are shown for 
clarity. B: Linear correlation between peak oxidation currents shown 
in panel A and the dopamine concentrations for CF microelectrodes 
having 50 µm or 75 µm tip lengths. Data represent the mean ± SD of 
3 experiments.

Figure 5. Fast scan cyclic voltammetry in the V2ML region of the vi-
sual cortex of rat brain using CF microelectrodes. Comparison of the 
background subtracted cyclic voltammograms obtained in dopamine 
solutions and in the V2ML region of the visual cortex in rat brain during 
light stimulation. Each curve is the average of 10 scans. The background 
signals to be subtracted were recorded in phosphate buffer solutions 
(for in vitro experiments) or in the V2ML without stimulation (for in 
vivo experiment). Oxidation peak currents for in vivo experiments 
appeared at the same electrode potential as in typical measurements 
of dopamine solutions in vitro.



Fast scan cyclic voltammetry

In vivo measurements
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