Biosensor based in reduced graphene oxide electrodes for Naxitamab
Monitoring in High-Risk Neuroblastoma Treatment

Andy Bruno!

Rusldn Alvarez-Diduk!, Paula Lara!, Gabriel Maroli!, Carlos J. Rodriguez-Herndndez?3, Arben Merkogi'-2
INanobioelectronics & Biosensors Group, Institut Catald de Nanociencia il Nanotecnologia (ICN2),
CSIC and The Barcelona Institute of Science and Technology (BIST), Campus UAB, Bellaterra, 08193
Barcelong, Spain.

2|CREA Institucid Catalana de Recerca i Estudis Avancats, Barcelona, Spain.

3Pediatric Cancer laboratory, Institut de Recerca Sant Joan de Déu (IRSJD), Barcelona, Spain.
andy.bruno@icn2.cat; ruslan.alvarez@icn2.cat; arben.merkoci@icn2.cat

Neuroblastoma is one of the most prevalent and aggressive pediatric cancers, with an
incidence of 8-10 cases per million children annually. To reduce the toxicity of conventional
treatments, immunotherapeutic alternatives such as naxitamab, a humanized antibody with
targeted activity, have emerged as promising options. However, patient responses are highly
variable, and some may develop anti-naxitamab antfibodies that compromise treatment
efficacy (1). For these reasons, in this study we present the development of a highly sensitive
and specific biosensor for naxitamab monitoring. The biosensor employs electrodes
fabricated from a composite of reduced graphene oxide and gold nanoparticles
(rGO@AUNP), fabricated via laser scribing. The manufacturing process was optimized by
adjusting laser power and stamping time, yielding electrodes with improved structural and
electrochemical characteristics (2). In this configuration, gold nanoparticles embedded in
the rGO matrix enhance performance by increasing the electrochemical surface area,
improving conductivity, and promoting efficient antibody immobilization, see figure 1A. These
features, combined with the infrinsic quantum capacitance properties of rGO, enable label-
free detection through direct electronic signal transduction, eliminating the need for
molecular tags and providing a robust platform for highly sensitive biosensing (3), see figure
1B. Preliminary results obtained from patient samples highlight the biosensor’s potential for
persondlized naxitamab dose adjustment and improved therapeutic outcomes.
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Figure 1: rGO@AUNP biosensor assembling and analytical performance. A) Schematic of the
working electrode, already functionalized with a bioreceptor that can detect naxitamab, and
blocked with BSA to prevent non-specific interactions. B) Step by step monitoring of the biosensor
assembling and the analytical performance by quantum capacitance measurements.
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