
Author’s Accepted Manuscript

Interferometric nanoimmunosensor for label-free
and real-time monitoring of Irgarol 1051 in
seawater

Blanca Chocarro-Ruiz, Sonia Herranz, Adrián
Fernández Gavela, Josep Sanchís, Marinella Farré,
M. Pilar Marco, Laura M. Lechuga

PII: S0956-5663(18)30395-6
DOI: https://doi.org/10.1016/j.bios.2018.05.044
Reference: BIOS10502

To appear in: Biosensors and Bioelectronic

Received date: 12 March 2018
Revised date: 14 May 2018
Accepted date: 24 May 2018

Cite this article as: Blanca Chocarro-Ruiz, Sonia Herranz, Adrián Fernández
Gavela, Josep Sanchís, Marinella Farré, M. Pilar Marco and Laura M. Lechuga,
Interferometric nanoimmunosensor for label-free and real-time monitoring of
Irgarol 1051 in seawater, Biosensors and Bioelectronic,
https://doi.org/10.1016/j.bios.2018.05.044

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/bios

http://www.elsevier.com/locate/bios
https://doi.org/10.1016/j.bios.2018.05.044
https://doi.org/10.1016/j.bios.2018.05.044


Interferometric nanoimmunosensor for label-free and real-time 

monitoring of Irgarol 1051 in seawater 

Blanca Chocarro-Ruiza, Sonia Herranza, Adrián Fernández Gavelaa, Josep Sanchísb, Marinella 

Farréb, M. Pilar Marcoc and Laura M. Lechuga*a 

aNanobiosensors and Bioanalytical Applications Group. Catalan Institute of Nanoscience and 

Nanotechnology (ICN2), CSIC, BIST and CIBER-BBN, Campus UAB, Ed-ICN2, 08193 Bellaterra, 

Barcelona, Spain. 
bInstitute of Environmental Assessment and Water Research (IDAEA-CSIC). C/ Jordi Girona 18-

26, 08034, Barcelona, Spain. 
cNanobiotechnology for Diagnostics group (Nb4D). IQAC-CSIC and CIBER-BBN.  C/ Jordi Girona, 

18-26, 08034 Barcelona, Spain. 

* Corresponding author: laura.lechuga@icn2.cat 

Abstract 

An interferometric nanobiosensor for the specific and label-free detection of the pollutant 
Irgarol 1051 directly in seawater has been settled. Due to the low molecular weight of Irgarol 
pollutant and its expected low concentration in seawater, the sensor is based on a competitive 
inhibition immunoassay. Parameters as surface biofunctionalization, concentration of the 
selective antibody and regeneration conditions have been carefully evaluated. The optimized 
immunosensor shows a limit of detection of only 3 ng/L, well below the 16 ng/L set by the EU 
as the maximum allowable concentration in seawater. It can properly operate during 30 assay-
regeneration cycles using the same sensor biosurface and with a time-to-result of only 20 min 
for each cycle. Moreover, the interferometric nanosensor is able to directly detect low 
concentrations of Irgarol 1051 in seawater without requiring sample pre-treatments and 
without showing any background signal due to sea matrix effect. 
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1. Introduction 

Every year large quantities of waste and pollutants are dumped in the oceans, derived mainly 
from anthropogenic activities related to industrial, tourism and urban activities (Albaladejo et 
al., 2010). The discharges of these contaminants together with the intensive exploitation of the 
marine resources have caused the continuous degradation of our oceans. Most of the harmful 
contaminants are present in extremely low concentrations and, therefore, their monitoring is a 
crucial step towards sustainability of the ocean water quality and the use of the marine 
ecosystems (Bakker, 2012). 

Conventional analytical methodologies are very sensitive and selective tools to control the sea 
quality but they only operate at laboratory settings, with the associate problems of samples 
transportation without degradation. Bringing the monitoring tools directly to the 
contaminated resource can result in cost and time savings, allowing tracing water pollutants 
evolution in real time and dramatically reducing the response time in case of pollution peaks 
episodes. Analytical tools which are portable, robust, low-cost and highly reliable are highly 
demanded. Biosensors emerged some years ago as devices capable to carry out fast, 
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