
Author’s Accepted Manuscript

Renewable chemiluminescence optosensors based
on implementation of bead injection principle with
multicommutation

Juan C. Domínguez-Romero, Bienvenida Gilbert-
López, Miriam Beneito-Cambra, Antonio Molina-
Díaz

PII: S0039-9140(18)30104-8
DOI: https://doi.org/10.1016/j.talanta.2018.01.091
Reference: TAL18314

To appear in: Talanta

Received date: 15 December 2017
Revised date: 24 January 2018
Accepted date: 30 January 2018

Cite this article as: Juan C. Domínguez-Romero, Bienvenida Gilbert-López,
Miriam Beneito-Cambra and Antonio Molina-Díaz, Renewable
chemiluminescence optosensors based on implementation of bead injection
principle with multicommutation, Talanta,
https://doi.org/10.1016/j.talanta.2018.01.091

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/talanta

http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.01.091
https://doi.org/10.1016/j.talanta.2018.01.091


 1 

Renewable chemiluminescence optosensors based on 

implementation of bead injection principle with multicommutation 

 

Juan C. Domínguez-Romero, Bienvenida Gilbert-López, Miriam Beneito-Cambra and Antonio 

Molina-Díaz* 

Analytical Chemistry Research Group, Department of Physical and Analytical Chemistry, 

University of Jaén, E-23071 Jaén, Spain 

 

*Corresponding author: Prof. Antonio Molina-Díaz, Analytical Chemistry Research Group, 

Department of Physical and Analytical Chemistry, University of Jaén, E-23071 Jaén, Spain; 

Tel.: (+34) 953212147; fax: (+34) 953212940. amolina @ ujaen.es      

Abstract: 

In this work, the implementation of Bead Injection with multicommutation-based flow 

systems is reported. A surface renewable chemiluminescence (CL) flow sensor is presented 

based on the use of CL reaction of luminol with H2O2. Dowex 1x8 beads with immobilized 

luminol onto them were injected in the flow system by means of a six-port rotary valve and 

were accommodated into a 1 mm optical glass flow cell placed just in front of the 

rectangular photosensor window with the same size than the cell wall. Automatic computer-

controlled manipulation of both reagents and sample solutions was undertaken using a 

multicommutated flow system which comprises five three-way solenoid valves, a home-

made electronic interface and a Java-written software. Once the chemiluminescence signal 

was registered, sensing beads were automatically discarded out with a six-port rotary valve 

without needing to reverse or stop the flow.  As a proof of concept and example, the 

enhancement of the chemiluminescence signal produced by Co(II) on the luminol-H2O2 

reaction in alkaline medium was used for illustrating this implementation determining 

vitamin B12 in pharmaceutical preparations (after mineralization for releasing Co(II)). The 

analytical performance of the approach was satisfactory, showing a linear dynamic range 

from 1.7 to 50 µg L-1, a detection limit of 0.5 µg L-1, RSD (%) of 5.3 %, with a sampling 

frequency of 11 h-1. The proposed approach was applied to different samples and the results 

were consistent with those obtained with a reference method based on ICP-MS. Based on 
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