
Accepted Manuscript

Title: Biological hydrogen peroxide detection with aryl
boronate and benzil BODIPY-based fluorescent probes

Authors: Malcolm S. Purdey, Hanna J. McLennan, Melanie L.
Sutton-McDowall, Daniel W. Drumm, Xiaozhou Zhang,
Patrick K. Capon, Sabrina Heng, Jeremy G. Thompson,
Andrew D. Abell

PII: S0925-4005(18)30222-3
DOI: https://doi.org/10.1016/j.snb.2018.01.198
Reference: SNB 24047

To appear in: Sensors and Actuators B

Received date: 26-9-2017
Revised date: 18-1-2018
Accepted date: 25-1-2018

Please cite this article as: Malcolm S.Purdey, Hanna J.McLennan, Melanie L.Sutton-
McDowall, Daniel W.Drumm, Xiaozhou Zhang, Patrick K.Capon, Sabrina Heng,
Jeremy G.Thompson, Andrew D.Abell, Biological hydrogen peroxide detection with
aryl boronate and benzil BODIPY-based fluorescent probes, Sensors and Actuators B:
Chemical https://doi.org/10.1016/j.snb.2018.01.198

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 proof
before it is published in its final 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.

https://doi.org/10.1016/j.snb.2018.01.198
https://doi.org/10.1016/j.snb.2018.01.198


 

1  

Biological hydrogen peroxide detection with aryl boronate and benzil BODIPY-based fluorescent probes  

 

Malcolm S. Purdey,a-d Hanna J. McLennan,a,b,e Melanie L. Sutton-McDowall,a,b,e Daniel W. Drumm,a,f Xiaozhou Zhang,a-c Patrick 
K. Capon, a-c Sabrina Heng,a-c† Jeremy G. Thompsona,b,e and Andrew D. Abella-c 

 
a. ARC Centre of Excellence for Nanoscale BioPhotonics (CNBP).  
b. Institute for Photonics and Advanced Sensing (IPAS), The University of Adelaide, North Terrace, Adelaide, SA 5005, 
Australia. 
c. Department of Chemistry, School of Physical Sciences, The University of Adelaide, North Terrace, Adelaide, SA 5005, 
Australia. 
d.  South Australian Health and Medical Research Institute (SAHMRI) and School of Medicine, The University of Adelaide, 
North Terrace, Adelaide, SA 5001, Australia.  
e. Robinson Research Institute and School of Medicine, Faculty of Health Sciences, The University of Adelaide, North 
Terrace, Adelaide, SA 5005, Australia. 
f.  Australian Research Council Centre of Excellence for Nanoscale BioPhotonics, School of Sciences, RMIT University, 
Melbourne, Vic 3001, Australia. Address here. 
 

†corresponding author E-mail: sabrina.heng@adelaide.edu.au 
 

Highlights 

 

 First study that compares the optical and sensing properties between the two reactive architectures for 

detecting hydrogen peroxide. 

 Two new probes, peroxy BODIPY-1 (PB1) and nitrobenzoyl-BODIPY (NbzB) were developed. 

 Sensing properties such as 1) biocompatibility; 2) cell permeability; 3) selectivity for H2O2 over other 

biologically relevant species; and 4) photostability under typical confocal microscopy experiment 

conditions, were compared and detailed. 

 Sensing experiments in bovine oocytes were carried out as the first step towards the use of these probes 

for sensing H2O2 as associated with an increased incidence of DNA damage and reduced viability in 

developing embryos.  

 

 

 

Abstract 

The detection of hydrogen peroxide (H2O2) using fluorescent probes is critical to the study of oxidative stress in biological 
environments. Two important sensing architectures for detecting H2O2, aryl boronates and benzils, are compared here using 
novel boron-dipyrromethene (BODIPY) fluorescent probes. The aryl boronate PeroxyBODIPY-1 (PB1) and benzil-based 
nitrobenzoylBODIPY (NbzB) were synthesised from a common BODIPY intermediate in order to compare sensitivity and 
selectivity to H2O2. The aryl boronate PB1 gives the highest change in fluorescence on reaction with H2O2 while the benzil NbzB 
exhibits exclusive selectivity for H2O2 over other reactive oxygen species (ROS). Both proved to be cell-permeable, with PB1 
being able to detect H2O2 in denuded bovine oocytes. The strengths of these aryl boronate and benzil probes can now be 
exploited concurrently to elucidate biological mechanisms of H2O2 production and oxidative stress.  
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