
rsc.li/chemcomm

 ChemComm
Chemical Communications

rsc.li/chemcomm

ISSN 1359-7345

COMMUNICATION
S. J. Connon, M. O. Senge et al. 
Conformational control of nonplanar free base porphyrins: 
towards bifunctional catalysts of tunable basicity

Volume 54
Number 1
4 January 2018
Pages 1-112

 ChemComm
Chemical Communications

This is an Accepted Manuscript, which has been through the  
Royal Society of Chemistry peer review process and has been 
accepted for publication.

Accepted Manuscripts are published online shortly after acceptance, 
before technical editing, formatting and proof reading. Using this free 
service, authors can make their results available to the community, in 
citable form, before we publish the edited article. We will replace this 
Accepted Manuscript with the edited and formatted Advance Article as 
soon as it is available.

You can find more information about Accepted Manuscripts in the 
Information for Authors.

Please note that technical editing may introduce minor changes to the 
text and/or graphics, which may alter content. The journal’s standard 
Terms & Conditions and the Ethical guidelines still apply. In no event 
shall the Royal Society of Chemistry be held responsible for any errors 
or omissions in this Accepted Manuscript or any consequences arising 
from the use of any information it contains. 

Accepted Manuscript

View Article Online
View Journal

This article can be cited before page numbers have been issued, to do this please use:  L. Yang, B. An, X.

Yin and F. Li, Chem. Commun., 2020, DOI: 10.1039/D0CC01821J.

http://rsc.li/chemcomm
http://www.rsc.org/Publishing/Journals/guidelines/AuthorGuidelines/JournalPolicy/accepted_manuscripts.asp
http://www.rsc.org/help/termsconditions.asp
http://www.rsc.org/publishing/journals/guidelines/
https://doi.org/10.1039/d0cc01821j
https://pubs.rsc.org/en/journals/journal/CC
http://crossmark.crossref.org/dialog/?doi=10.1039/D0CC01821J&domain=pdf&date_stamp=2020-04-02


COMMUNICATION

Please do not adjust margins

Please do not adjust margins

 College of Chemistry and Pharmaceutical Sciences, Qingdao Agricultural 

University, Qingdao, 266109, People�s Republic of China.

 E-mail: lifeng@qau.edu.cn

�Electronic Supplementary Information (ESI) available: Experimental details and 

supplementary Figures. See DOI: 10.1039/x0xx00000x 

Received 00th January 20xx,

Accepted 00th January 20xx

DOI: 10.1039/x0xx00000x

Competitive coordination-based immobilization-free 

electrochemical biosensor for highly sensitive detection of 

arsenic(V) using CeO2�DNA nanoprobe

Limin Yang, Bin An, Xuehan Yin and Feng Li*

We developed a competitive coordination-based immobilization-

free electrochemical biosensor for highly sensitive and selective 

detection of arsenic(V) using CeO2�DNA nanoprobe, which 

effectively circumvented complicated modification procedures 

and successfully achieved arsenic(V) determination in natural 

water samples. 

Arsenic is one of the most important poisonous elements 

among various heavy metals.1 Arsenic contamination in 

natural water has become a severe worldwide threat to 

human health and ecological systems.2 Growing evidence 

demonstrated that chronic exposure to arsenic can cause 

numerous human diseases, such as skin lesions, cancer, and 

other disorders.3 In drinking water, the dominant compositions 

of arsenic are inorganic arsenic, including As(III) (arsenite) and 

As(V) (arsenate), which are more toxic than organic arsenic. In 

oxygen-rich environments, As(V) is a predominant species and 

it exits as As(V) anions (H2AsO4
- and HAsO4

2-) under neutral 

conditions.4 Many studies show that As(V) could disturb the 

biological processes by substituting phosphate.5 When taken 

up by the cells with a high dosage, As(V) not only changed the 

characteristics of the membrane but also generated adenosine 

diphosphate (ADP)-As(V), strongly hindering the conversion of 

ATP to ADP.6 Noteworthily, As(V) can cause the generation of 

superoxide in living cells, which is closely correlated with many 

physiological and pathological processes.7 As a consequence, it 

is of crucial importance to explore simple, sensitive and 

effective strategies for specifically detecting the level of As(V) 

in real samples. 

Considering the high toxicity of arsenic, the World Health 

Organization and Environmental Protection Agency have set an 

acceptable arsenic concentration in drinking water of 10 ppb.8 To 

date, some conventional analytical techniques have been exploited 

to quantify arsenic in water, such as inductively coupled plasma 

mass spectrometry (ICPMS), atomic absorption spectrometry (AAS), 

and atomic fluorescence spectrometry (AFS).9�12 Although these 

techniques are highly accurate and sensitive, several major 

limitations including expensive equipment, high operating costs, 

tedious sample preparation, and long measurement time still exist. 

Recently, considerable efforts have been devoted to developing 

new methods for the determination of arsenic, including 

luminescence, surface-enhanced Raman scattering, fluorescence, 

colorimetric, and electrochemical sensing protocols.13�18 Among 

various approaches, electrochemical methods have gained more 

intensive consideration for the reliable detection of arsenic due to 

their simple instrument, easy operation, miniaturizability, low cost, 

fast response time, and portability.19 Thus, several well-known 

electrochemical methods for arsenic assay have been proposed, 

such as anodic stripping voltammetry and differential pulse 

voltammetric.20,21 To achieve the desired sensitivity and selectivity, 

efficient nanomaterials with outstanding catalytic ability toward 

arsenic were usually modified on the working electrode surface, 

such as noble metal, bimetallic, metal oxides, nano biomolecules, 

and carbon nanomaterials.22-24 However, most of these 

electroanalysis sensing strategies were carried out under acidic 

conditions, which were not suitable for accurately detecting arsenic 

in natural water samples. In the meantime, some metal oxide 

nanomaterials may be unstable in acidic media. Furthermore, 

several intrinsic shortcomings of the nanomaterials in terms of 

multiple preparation processes, high costs and harsh synthetic 

conditions are difficult to overcome. By directly immobilizing DNA 

aptamers instead of nanomaterials on the screen-printed carbon 

electrode to sensitively detect As(III) was also successfully 

realized.25 Unfortunately, all these conventional electrochemical 

arsenic assays inevitably required modification of DNAs or 

nanoparticles (NPs) on the electrodes, which were complicated and 

time-consuming, extremely limiting their practical application in 

environmental sample detection. Importantly, most of these 

electroanalysis methods achieved the detection of As(III), while 

electrochemical detection of As(V) was rarely developed. Hence, it 

is still highly desirable to seek a convenient, fast and sensitive 

electrochemical biosensor for detecting As(V).

Inspiringly, immobilization-free electrochemical biosensing 

approaches have been intelligently proposed for quantitatively 

detecting a wide range of analytes, which not only simplified the 

experimental processes but also circumvented local steric 

Hindrance.26�32 Moreover, it is worth noting that the enhanced
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