Accepted Manuscript %

Title: Functional brain mapping using optical imaging of SENSORS .
intrinsic signals and simultaneous high-resolution cortical ACTUATORS _
electrophysiology with a flexible, transparent microelectrode
array

Authors: A. Zatonyi, Zs. Borhegyi, M. Srivastava, D. Cserpan,
7. Somogyvari, Z Kisvarday, Z. Fekete

PII: S0925-4005(18)31197-3

DOI: https://doi.org/10.1016/j.snb.2018.06.092
Reference: SNB 24929

To appear in: Sensors and Actuators B

Received date: 8-2-2018

Revised date: 11-6-2018

Accepted date: 20-6-2018

Please cite this article as: Zatonyi A, Borhegyi Z, Srivastava M, Cserpan D, Somogyvéri
Z, Kisvarday Z, Fekete Z, Functional brain mapping using optical imaging of
intrinsic signals and simultaneous high-resolution cortical electrophysiology with a
flexible, transparent microelectrode array, Sensors and Actuators: B. Chemical (2018),
https://doi.org/10.1016/j.snb.2018.06.092

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.


https://doi.org/10.1016/j.snb.2018.06.092
https://doi.org/10.1016/j.snb.2018.06.092

Functional brain mapping using optical imaging of intrinsic signals and
simultaneous high-resolution cortical electrophysiology with a flexible,

transparent microelectrode array

A. Zatonyit?3, Zs. Borhegyi*, M. Srivastava®, D. Cserpan®, Z. Somogyvari®, Z Kisvarday®, Z. Fekete*!3

1. Research Group for Implantable Microsystems, Faculty of Information Technology & Bionics,
Pazmany Péter Catholic University, Budapest, Hungary

2. Doctoral School of Chemical Engineering and Material Sciences, Pannon University, Veszprém,
Hungary

3. Institute for Technical Physics & Material Sciences, Centre for Energy Research, Hungarian
Academy of Sciences, Budapest, Hungary

4. Department of Biochemistry, E6tvos Lérand University, Budapest, Hungary

5. MTA-DE Neuroscience Research Group, University of Debrecen, Debrecen, Hungary

6. Computational Neuroscience Group, Wigner Research Centre for Physics, HAS, Budapest,

Hungary

Abstract

Intrinsic optical signal imaging (I0SI) records tiny changes in optical reflection of the exposed cortical
surface due to neuronal activation related local hemodynamic changes. Cortical electrophysiology
performed in the very same visual cortical area may provide additional insight into the connectivity
between functional domains. Our aim is to investigate the simultaneous use of I0SI and HECoG
(micro-electrocorticography) techniques by introducing a transparent polymer based subdural
microelectrode array into the optical recording chamber used for in vivo functional mapping
experiments in anaesthetized cats. To demonstrate the feasibility of the combined optical-electrical
recording, we have run several stimulus protocols and measured the evoked optical and electrical
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