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Abstract:

Biosensor is type of chemical sensor, which is using a biological
recognition element. They are used to detect, transmit and re-
cord information that is processed into an analytical signal [1].
The observed dynamic development of chemical technology
and consumer demand implies the design and acquisition of
more effective materials. An example of measuring devices that
are increasingly used due to their high sensitivity and selectivity
are biosensors. A number of different materials are used for
their construction, with different properties and characteristics

(2].

Biosensors have many benefits, such as testing non-polar parti-
cles which do not react with most measuring devices, allowing
for rapid and continuous monitoring while being distinguished
by ease of use [3]. A mediator allows an exchange of electrons
in the electrode, which is an important part of the second gen-
eration biosensor. Ferrocene, ferrocyanide and benzoquinone
are well-known mediators based on the recent literature [3]. A
properly chosen mediator stimulates the biosensor, and affects
its sensitivity, selectivity and stability [4,5].

In the present study, amperometric biosensor platforms based
on polydopamine-coated magnetite nanoparticles were fabricat-
ed for the detection of glucose. The conducted activity consist-
ed of several stages. In the first stage, magnetite nanoparticles
were obtained using the co-precipitation method. Secondly, a
process of immobilization of glucose oxidase (from Aspergilli-
us niger) adsorption was performed. Then, biosensor systems
were designed based on glassy carbon electrodes, tailored for
the used mediator. Suddenly, a series of physicochemical ana-
lyzes (Transmission electron microscopy, Atomic force micros-
copy, Bradford Protein Assay) were conducted to accurately
characterize the collected systems. Finally, electrochemical tests
were performed on glucose model extensions using various
electrochemical techniques. In the next stage, selectivity for var-
ious types of interferents (ascorbic acid, uric acid, other sugars)
were determined. Such analytical performances confirm that
the fabricated biosensor used in this work has potential to be
applied for development of redox enzyme based biosensors.
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