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Abstract (English)

Methodological advancements of three key electrochemical techniques, namely (1) scanning electrochemical
microscopy (SECM), (2) electrochemical scanning tunneling microscopy (EC-STM) and (3) macro- and
microelectrode (trace)) voltammetry were approached in this TRF-BRG project. Targets were actually novel SECM
and EC-STM tips as well as a voltammetric analysis that, through adaptations of sensors, electrochemical cells
and/or detection procedures, offered enhanced convenience, effectiveness and reliability.

For working electrodes with millimeter diameters, under-potential deposition nickel stripping voltammetry and
nickel ion-induced glucose oxidase biosensor inhibition were identified in part (1) as analytical schemes that can
measure trace (ppb) levels of Ni** in aqueous solution; not yet achieved adaptation of the strategies to micrometer-
sized disk sensors could possibly lead to a Ni (Il) analysis suitable for measurements of the local release of the toxic
heavy metal from biomedical Ni/Ti alloys in an SECM setup. In part (2) an apparatus for electrochemical probe
etching was constructed that allowed making of well-formed tapered (needled) metal (here: tungsten) and graphite
(here: pencil lead) structures with tip shapes and curvatures suitable for further processing into STM and EC-STM
tips. In part (3), an advanced amperometric respiration assay for antibiotic susceptibility testing, robotic 24-well
microplate-based voltammetry with carbon nanotube-based sensors, an electrical cable copper-based oxidase
biosensor platforms with favorable cathodic H,O, readout and a simple and economical three-electrode
electrochemical mini cell for analytical voltammetry in 15 pL-volumes were established in course of project efforts.

The project accomplishments generated 3 already published high-quality papers in journals with very good
impact factor scores. Two studies were actually accepted for the journal Analytical Chemistry, which is the #1
periodical in the field of Analytical Chemistry with a 2016 impact factor of 6.320, while the third paper was placed in
the journal Electroanalysis, as contribution to a special issue celebrating the 60st birthday anniversary of prominent
Professor Dr. Wolfgang Schuhmann, which will be highly recognized in the field of electrochemistry/electroanalysis.
The 4th and 5th outputs are expected to be another appearance in Analytical Chemistry on the work of microliter-
volume voltammetry (the paper has been reviewed and was considered publishable after revision) and a review on

scanning electrochemical microscopy (the 'part 1' subject) as invited contribution for RSC Proc. A.
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