Author's Accepted Manuscript

Molecular imprinted polymer-coated optical
fiber sensor for the identification of low
molecular weight molecules

Sandrine Lépinay, Anatoli Ianoul, Jacques Al-
bert

www.elsevier.com/locate/talanta

PII: S0039-9140(14)00315-4
DOIL: http://dx.doi.org/10.1016/j.talanta.2014.04.037
Reference: TAL14709

To appear in:  Talanta

Received date: 18 March 2014
Revised date: 10 April 2014
Accepted date: 11 April 2014

Cite this article as: Sandrine Lépinay, Anatoli Ianoul, Jacques Albert, Molecular
imprinted polymer-coated optical fiber sensor for the identification of low
molecular weight molecules, Talanta,  http://dx.doi.org/10.1016/j.talan-
ta.2014.04.037

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.


http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037
http://dx.doi.org/10.1016/j.talanta.2014.04.037

Molecular imprinted polymer-coated optical fiber sensor for the identification
of low molecular weight molecules

Sandrine Lépinay"? *, Anatoli Ianoul®, Jacques Albert'
" Department of Electronic, Carleton University, 1125 colonel By Drive, Ottawa, ON K1S 5B6 Canada

? Department of Chemistry, Carleton University, 1125 colonel By Drive, Ottawa, ON K1S 5B6

Canada

*contact author: Sandrine Lépinay, slepinay@connect.carleton.ca (+1) 613 520-2600, ext 1636

Abstract:

A biomimetic optical probe for detecting low molecular weight molecules (maltol, 3-hydroxy-2-methyl-
4H-pyran-4-one, molecular weight of 126.11 g/mol), was designed, fabricated, and characterized. The
sensor couples a molecular imprinted polymer (MIP) and the Bragg grating refractometry technology into
an optical fiber. The probe is fabricated first by inscribing tilted grating planes in the core of the fiber, and
then by photopolymerization to immobilize a maltol imprinted MIP on the fiber cladding surface over the
Bragg grating. The sensor response to the presence of maltol in different media is obtained by spectral
interrogation of the fiber transmission signal. The results showed that the limit of detection of the sensor
reached 1ng/mL in pure water with a sensitivity of 6.3 10° pm/M. The selectivity of the sensor against
other compounds and its reusability were also studied experimentally. Finally, the unambiguous detection
of concentrations as little as 10 nM of maltol in complex media (real food samples) by the MIP-coated

tilted fiber Bragg grating sensor was demonstrated.
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Introduction

The rapid and sensitive detection of analytes at low concentrations has become important in many fields
such as medicine, environmental monitoring and food safety. Many devices have been developed to
detect binding events but the current challenge is to design simple, inexpensive, accurate, sensitive and
reliable sensors [1-3]. In this context, sensing layers are crucially needed. Biological materials are often
used to detect binding events, for instance enzyme-linked immunosorbent assay (ELISA) and antibodies.

But over the last few decades, molecular imprinting has also been extensively developed and used for
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