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Introduction. In this work we compared two
methodologies for the characterization of
biological samples with two Interdigitated
Arrays (IDA’s) of different size and material.
The characteristic measured on the firs IDA
corresponds to an impedance measurement of
the biological sample, a change in impedance
is detected over an IDA made of cooper
electrodes on a Printed Circuit Board (PCB)
[1]. The second measurement corresponds to
the electrochemical characteristics of a
biological sample using an IDA made of
carbon electrodes over a silicon wafer [2].
Both methodologies were used to characterize
the different responses of the biological
sample and measure the responses of IDA’s.

Methods. We used an electrical resistance
connected in series with the IDA forming an
electrical circuit. With a function generator, a
sine wave was generated and connected to
this circuit. Measuring differences in voltage
and phase between the resistor and IDA we
can characterize the electric properties of the
sample over the IDA. The second tests were
done using a biological sample over a carbon
IDA; measurements of the electrochemical
characteristics on these samples were done
using a triangular voltage wave and measuring
the current generated by the reduction-
oxidation reaction.

Results. Using the voltage divider
methodology with the PCB IDA, we could
observe that a change in the biological
samples is represented by the difference in the
dielectric properties of the samples and the
IDA working as a capacitor which stores
energy as an electric field between the array.
A change in the properties of the material over
the array changes the capacitance parameter
as llustrated in tablel. The second
methodology used with the carbon IDA shows
how an array of electrodes made with carbon
is compatible with electrochemical
measurements. A potential between one of the
electrodes form the IDA and a reference
electrode is applied while a current was

measured on the complementary carbon
electrode. Plots of voltage versus currents in
Figure 1 shows a relation between the current
measured and the kind of sample over the
electrodes, with a clear increase on the
currents due to the different reduction-
oxidation potentials of the samples.

Table 1. Measurements of capacitance of the cooper IDA
with different samples.

Biological Sample Capacitance (nFarads)
Laccase (bi-distilled 8.36
water)
Laccase + ABTS (bi- 45.5
distilled water)
Phosphorus Buffer 49.1
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Fig.1 Cyclic Voltammetry of a) Acetate Buffer, b) Acetate
Buffer + Hydroquinone

Conclusions. These methodologies can
detect changes in the samples using electrical
and electrochemical reactions, integrating
these two methodologies, development of
sensors can be enriched and simplified.

Acknowledgements. Funding from
UCMEXUS Small Grant competition 2012.

References.

1. Zhaohui X, Stoyonov Z., Vladikova D., Nuncho, N.,
(2009), ICPADM, Capacitive Impedance Spectroscopy
Measuring System, IEEE, Harbin, China, July 19-23,
Pages 1092-1093.

2. Xu H, Malladi K, Wang C, Kulinsky L, Song M, Madou
M., (2008), Biosensors Bioelectron, Carbon post-
microarrays for glucose sensors., 2008;23(11):1637-44



