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In this study, a highly sensitive and accurate aptasensor for carbamazepine detection is
proposed based on the combination of hollow gold nanospheres with aptamers. Hollow
gold nanospheres with unique advantages are immobilized on the surface of a glassy
carbon electrode, and then the aptamer sequence is attached with high density on the
surface of the hollow gold nanospheres. By adding carbamazepine to the embedded
sensing surface and forming a carbamazepine/aptamer complex, the steric hindrance of
the surface is increased and the electron transfer of the electrochemical probe
(ferro/ferricyanid) on the surface is limited. Thus, carbamazepine is measured in the range
of 1 femtomolar to 900 nanomolar with a detection limit of 3.3333 attomolar. The lack of
response in the presence of other species with similar structures or properties, as well as
the analysis of human biological fluid samples, indicates the very high selectivity of the
aptasensor. The proposed strategy for the non-invasive measurement of carbamazepine
was found to be in accordance with the principles of green chemistry in terms of two
international indicators.
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