
Accepted Manuscript

Micro- and nanoelectrode array behavior at regularly sized electrode modified with 
a thin film of thermoresponsive polymeric gel

Klaudia Kaniewska, Kyriacos Kyriacou, Mikołaj Donten, Zbigniew Stojek, Marcin 
Karbarz

PII: S0013-4686(18)32027-9

DOI: 10.1016/j.electacta.2018.09.055

Reference: EA 32580

To appear in: Electrochimica Acta

Received Date: 28 April 2018

Accepted Date: 08 September 2018

Please cite this article as: Klaudia Kaniewska, Kyriacos Kyriacou, Mikołaj Donten, Zbigniew Stojek, 
Marcin Karbarz, Micro- and nanoelectrode array behavior at regularly sized electrode modified with 
a thin film of thermoresponsive polymeric gel,  (2018), doi: 10.1016/j.electacta.Electrochimica Acta
2018.09.055

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

Micro- and nanoelectrode array behavior at regularly sized electrode 
modified with a thin film of thermoresponsive polymeric gel

Klaudia Kaniewska, Kyriacos Kyriacou, Mikołaj Donten, Zbigniew Stojek*, Marcin Karbarz*

Faculty of Chemistry, Biological and Chemical Research Center, University of Warsaw, 
101 Żwirki i Wigury Av., PL 02-089 Warsaw, Poland

* Corresponding authors
E-mails: karbarz@chem.uw.edu.pl (M. Karbarz), stojek@chem.uw.edu.pl (Z. Stojek)

Keywords

hydrogel layer; thermoresponsive gel; nanoelectrode array; ON-OFF electrode; surface 
modification

Abstract

Regularly sized platinum electrodes were modified with a layer of thermosensitive hydrogel 
based on poly(N-isopropylacrylamide) and containing different amounts of crosslinker. The 
layers were formed by using the electrochemically induced free radical polymerization. The 
transport of electroactive species through the layers was examined in function of crosslinker 
content and for two possible forms of the hydrogel. It was found that in the shrunken state, 
within a specific scan-range, the shape of the voltammograms was typical for a set of 
independent micro/nanoelectrodes, while in the swollen state of the layers the 
voltammograms were peak-shaped in the entire scan-rate range. This was a result of either 
through-film transport (swollen layer) or pinhole/pore (shrunken layer) diffusion of 
electroactive species. 2% content of crosslinker caused the biggest limitation to the probe 
transport to the electrode surface.
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