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Abstract: Additive Manufacturing (AM) also known as 3D-printing comprise a group of versatile 
technologies that has been used in electrochemistry last years. Among the 3D-printing technologies, 
Fused Deposition Modelling (FDM) highlights in the fabrication of reliable portable point of need 
platforms for its rapid prototyping, low cost, design customization, and ease of integration of 
diverse components as microfluidics, and electrodes. This work propose the electrochemical and 
hydrodynamic characterization of a novel 3D-printed flow-cell integrated with removable 
commercial-available screen-printed carbon electrodes. Integration of flow-cell and electrodes 
resulted in the proposed 3D-printed electrochemical flow-cell adjustable and customizable to detect 
any desired biomarker. The 3D-printed flow cell was fabricated through FDM and the ESCARGOT 
(Embedded SCAffold RemovinG Open Technology) protocol. Electrochemical and hydrodynamic 
characterization comprised an experimental and a computational model study respectively, with 
the purpose to choose the best working flow rate and to understand the behavior of the fluid 
through the device. Experimental study was carried out running cyclic voltammetries of [Fe 
(CN)6]4−/3− redox probe at different flow rates (0, 50, 100, 200, 300, 400, 500 and 1000 μL min−1) and 
the hydrodynamic computational model was performed using COMSOL Multiphysics 5.3a setting 
physics for laminar flow and transport of diluted species at the same flow rates. Results indicated 
that the best working flow rate was 50 μL min−1, and recirculation and vortices zones are formed at 
flow rates higher than 200 μL min−1. 
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