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Abstract: Three-dimensional (3D) printing has gained significant attention from industry and re- 8 

search laboratories, as it empowers the end user with the freedom to create in-house and 9 

on-demand specialized electrochemical systems adapted to immediate bioanalytical needs. Fused 10 

deposition modeling (FDM) is based on the CAD design of the sensor and its printing from ther- 11 

moplastic filaments. FDM presents advantageous features such as low-cost portable printers, ease 12 

of operation, flexibility in the design, design transferability, and thus, it can complement and, in 13 

some cases, replace existing fabrication technologies [1-3]. This presentation will discuss our re- 14 

cent developments of 3D-printed integrated chips and their applications to electrochemical 15 

(bio)sensing [4-7]. The devices are printed from specific filaments (conductive and non-conductive) 16 

at different sizes and shapes, by a dual extruder 3D printer, in order to fit to the demands of vari- 17 

ous applications. More specifically, integrated all-3D-printed electrochemical microtitration wells 18 

for the in-situ and micro-volume quantum dot-based bioassays will be described. Besides, a 3D 19 

printed 4-electrode biochip for the enzymatic simultaneous determination of two biomarkers, a 3D 20 

printed wearable glucose monitoring device in the form of an electrochemical ring and a 3D 21 

printed wearable device in the form of an electrochemical finger for date rape drugs screening will 22 

be presented. 23 

Keywords: 3D printing; biosensors; electrochemistry; enzyme; quantum dots. 24 

 25 

Supplementary Materials: Conference presentation.  26 

Author Contributions: Conceptualization, visualization, supervision, project administration, C.K.  27 

Funding: This research received no external funding. 28 

Institutional Review Board Statement: Not applicable 29 

Informed Consent Statement: Not applicable 30 

Data Availability Statement: Not applicable. 31 
 32 

Conflicts of Interest: The author declares no conflict of interest. 33 

References 34 

 35 
1. Abdalla, A.; Patel, B. A. 3D-printed electrochemical sensors: A new horizon for measurement 36 

of biomolecules Curr. Opin. Electrochem, 2020, 20,78–81. 37 
2.  Carrasco-Correa, E. J.; Simó-Alfonso, E. F. Herrero-Martínez, J. M; Miró, M. The emerging 38 

role of 3D printing in the fabrication of detection systems. TrAC - Trends Anal. Chem., 2021, 39 
136,116177. 40 

3. Katseli, V.; Economou, A.; Kokkinos, C. Single-step fabrication of an integrated 3D-printed 41 
device for electrochemical sensing applicationsElectrochem. Commun. 2019, 103, 100–103. 42 

4. Katseli, V.; Angelopoulou, M.; Kokkinos, C. 3D printed bioelectronic microwells. Adv. Funct. 43 

Citation: To be added by editorial 

staff during production. 

Academic Editor: Firstname Last-

name 

Published: date 

 

Copyright: © 2023 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/license

s/by/4.0/). 



Eng. Proc. 2023, 5, x FOR PEER REVIEW 2 of 2 
 

 

Mater., 2021, 31, 2102459. 1 
5. Katseli, V.; Economou, A.; Kokkinos, C. Smartphone-addressable 3D-printed electrochemical ring for nonenzymatic 2 

self-monitoring of glucose in human sweat. Anal. Chem. 2021, 93, 3331−3336. 3 
6. Koukouviti, E.; Kokkinos, C. 3D printed enzymatic microchip for multiplexed electrochemical biosensing. Anal. Chim. Acta, 4 

2021, 1186, 339114. 5 
7. Poulladofonou, G.; Freris, C.; Economou, A.; Kokkinos, C. Wearable electronic finger for date rape drugs screening: from 6 

“do-It-yourself” fabrication to self-testing, Anal. Chem. 2022, 94, 4087−4094.  7 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 8 
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury 9 
to people or property resulting from any ideas, methods, instructions or products referred to in the content. 10 


