
L. C. Almeida1, R. D. Correia1,G. Squillaci2, A. Morana2, F. La Cara2, J. P. Correia1, A. S. Viana1

1Centro de Química Estrutural (CQE), Faculdade de Ciências, Universidade de Lisboa (FCUL), Campo Grande 1749-016 Portugal
2Istituto di Ricerca sugli Ecosistemi Terrestri (IRET), Consiglio Nazionale delle Ricerche, Via Pietro Castellino 111, 80131 Napoli, Italy. 

lmalmeida@fc.ul.pt

References
[1] S. Liu, Z. Zheng, X. Li, Analytical and Bioanalytical Chemistry 405 (2013) 63–90.

[2] J.H. Ryu, P.B. Messersmith, H. Lee, ACS Appl. Mater. Interfaces 10 (2018) 7523–7540.

[3] F. Ponzio, J. Barthès, J. Bour, M. Michel, P. Bertani, J. Hemmerlé, M. D’Ischia, V. Ball, Chem. Mater. 28

(2016) 4697–4705.

[3] L. C. Almeida, J. P. Correia, A. S. Viana, Electrochim. Acta 263 (2018) 480–489.

[4] L. C. Almeida, R. D. Correia, A. Marta, G. Squillaci, A. Morana, F. La Cara, J. P. Correia, A. S. Viana, App.

Surf. Sci. 480 (2019) 979–989.

[5] L. Li, H. Zeng, Biotribology 5 (2016) 44–51.

Bioinspired Laccase-polydopamine Films for 
Amperometric Biosensors 

• Electrochemical biosensors have a tremendous potential to

become cheap, fast and reliable analytic tools in many fields[1],

eliminating the need of expensive equipment, highly trained

personnel and time-consuming steps, however biofunctionalization

strategies and biocompatible materials are still needed to achieve a

proper immobilization of the biorecognition element of the sensor

Polydopamine films -
Mussel-Inspired Surface 
Chemistry for 
Multifunctional Coatings[5]
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• Laccase is robustly immobilized through one-step potentiostatic growth of polydopamine (ePDA), with a clear improvement of the analytical parameters (apparent Michaelis-Menten 

constant and sensitivity) for the catalytic detection of ABTS regarding the two steps method: immobilization of Lac on pre-synthesized PDA films.

• PDA-Lac electrodes display excellent catalytic performances for several phenolic compounds (caffeic acid, rosmarinic acid and gallic acid), allowing the estimation of total phenol 

content on agro-industrial waste extract. 

• This work highlights the promising applications of these biocompatible polymeric interfaces in biosensing field.

Fe(CN)6
3-/Fe(CN)6

2- redox process

is more hindered on PDA-Lac

modified electrodes, due to the

presence of isolating protein.

ePDA-Lac biosensor displays a wide linear

range for phenolic compounds detection
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Electrochemistry: CE - Pt foil; RE - SCE; WE - Glassy

carbon (GC) (0.44 cm2) or Graphite (≃ 3.0 cm2); CHI600A

Electrochemical Analyzer.

Ellipsometry: multi-incident angles from 40° to 70°, He-Ne

laser at 632.8 nm; SENTECH Instruments GmbH SE400.

AFM: Nanoscope IIIa Multimode AFM Microscope (Bruker);

Etched silicon tips (~300 KHz) were used for Tapping mode

AFM.
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Catalytic activity to ABTS 

Chestnut shell extract

56 ± 2 mg GAE g-1

GAE = Gallic Acid Equivalents

(estimated from GA calibration curve) 
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One-step electrosynthesis of Laccase-Polydopamine Films Enzyme immobilization efficacy

Quantification of phenols on chestnut shells extract 
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Catalytic performance

Rosmarinic acid 

114 nA µM-1 cm-2

(1 - 20 μM)

KM = 106 μM 

Carbon/ePDA/Lac preparation: Potentiostatic growth was performed at 0.3V for 120s,

using a N2 saturated citrate-phosphate buffer (pH = 7.0) containing 5 mM dopamine and

Laccase booster (478 U mL-1, pH = 4.6, 22 °C) diluted by a ratio of 1:500.

• Synthesis of biomimetic adhesive polymers, inspired by mussel foot proteins, in

commonly achieved by the standard polymerization of dopamine (DA) in alkaline

medium, yielding a melanin-like semiconducting thin film – polydopamine (PDA).[2,3]

• In recent work, we have highlighted the advantages of the electrochemical routes over

standard chemical methods, aiming the construction of ePDA-based biosensing

matrices with optimized redox responses and ability to robustly immobilize

biomolecules.[3,4]

• We present a one-step electrode modification where the enzyme Laccase (Lac) is co-

immobilized during the potentiostatic deposition of a PDA film. The fast and efficient

one-pot procedure proposed in this work is further explored in the detection of phenolic

compounds.

(e.g. enzyme).

Typical chronoamperometric

growth of low conductive films

0.4 V vs. SCE

CPB pH=4.6

Air saturated
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