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Introduction
A sensor is a device used to gather information recorded by 

chemical, physical or biological changes, and then convert the 
collected information into a qualitative or quantitative signal. 
Biological sensors (biosensors) consist of a biological sensing 
element and an electrochemical transducer. Target analyte reacts 
selectively with recognition elements such as antibodies, enzymes, 
nucleic acids, and then an electrical signal is produced by transducer. 
After separation and amplification processes, electrical signal 
converted into a measurable value. Electrochemical biosensors 
have been widely developed in last decades. Biomarkers are 
rationally used as a characteristic indicator of some pathogenic and 
pharmacological response to therapeutic intervention. One important 
class of biomarkers includes proteinic molecules that, when present at 
elevated or depressed concentrations in serum, tissue, or saliva, can 
be indicative of disease states. Various forms of voltammetry (linear 
sweep, differential pulse, square-wave,stripping) and amperometry 
are the most widely used electrochemical methods for detection of 
disease-related biomarkers. Although some of them are produced 
commercially and routinely used in clinical, environmental, and 
industrial analysis. But sometimes, enzyme of the substation or analyte 
in living organisms couldn’t be available to detect, or electrochemical 
biosystem is too expensive to use.1 So that affinity sensors were 
developed as an acceptable alternative. Affinity biosensors are based 
on selective interaction between the targeted analyte and biological 
component such as an antibody (immunosensor) or nucleic acids,1 
DNA/microRNA (electrochemical DNA hybridization biosensor).2

The principal of an electrochemical immunosensor simply based on 
a sandwich immunoreaction that includes a tracer antibody, a capture 
antibody, and the antigen.3 The biomarker is a characteristic indicator of 
some pathogenic diseases, in biological environment the measurement 
of tumorigenic antigen markers, such as carcinoembryonic antigen,4 
prostate-specific antigen,5 human-chronic gonadotropin,3 can be 
utilized to screen for some type of cancer disease.5,6 Electrochemistry-
based approaches for cancer diagnosis with low cost, high sensitivity7 

were automated with multiplexed protein based electrochemical 
immunosensors. Kadimisetty et al.,8 proposed automated multiplexed 
electrochemiluminescent immunoarrays for cancer biomarker 
proteins.8 Celiac disease, which is known as an autoimmune disorder 

that primarily affects the gastrointestinal tract, triggers the production 
of antibodies against gliadin and tissue transglutaminase (tTG).3 The 
golden standard for detection of celiac disease is a biopsy from small-
intestine. Researchers improved an electrochemical immunosensor 
that can be applied to detect tTG antibodies.3,9,10 Dulay et al.,3 indicates 
that “serological screening tests (eg., enzyme linked immunosorbent 
assay, ELISA) detects the disease associated autoantibodies have 
become increasingly more specific and sensitive and it is expected 
that the official criteria for celiac disease will soon be changed 
to be a combination of genetic and serology testing”.3 To provide 
more specificity and sensitivity serological tests were connected 
with anti-gliadin and anti-tTG antibodies.9 An electrochemical 
immunosensing strategy was improved to detect antibodies of tTG 
from human serum with high sensitivity for celiac disease.10 Hepatitis 
B virus primarily replicates in the liver, but also replicates in other 
organs and lymphocytes.11–13 Patients with hepatitis, produces Ig-G 
antibodies against to hepatitis-B surface antigen (envelope viral-
protein).14 These antibodies from human sera were used to detect 
by electrochemical immunosenseors.12,13 Alizadeh et al.,12 produced 
an affinity immunosensor by using magnetic Fe3O4 nanoparticles, 
methylene blue and gold nanoparticles for detection hepatitis-B 
surface antigen.12

Carcinoembryonic antigen (CEA), which was considered as 
an oncofetal antigen expressed at cancer patients, was used for 
detection with Ag/Au nanoparticles.4 Researchers indicate that CEA 
immunosensor provides high current response, but the optimal 
incubation time of the analysis is a critical factor for detection. Tang 
et al.,15 detect CEA antibody by fixing covalently with glutathione,15 
successfully from human serum. The potential of this method is simple 
and shows efficient strategy for immunoassays. On the other hand it 
only focused on determination CEA antigen molecules. Researchers 
improved this method by using CEA/colloid/Au /chitosan with screen-
printed carbon electrode16 or horseradish peroxide-labelled CEA 
antibody.15 A high performance three-dimensional electrochemical 
immunosensor was developed for sensitive detection of CEA 
from serum samples by Liu et al.,17 According to their results, this 
immunosensor presents excellent performance in terms of detection 
rate, high stability, and high sensitivity at low detection limit. Dengue 
disease is caused by mosquitoes infected with RNA-containing 
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Abstract

Over the past decades, numerous biosensors have been developed for detection of 
various diseases. These biosensors used specific biomarkers for their features such as 
sensitivity, selectivity, low cost and rapid response. This paper gives an overview of 
the trends in disease-related detection with affinity biosensors. Also, the advances and 
the challenges of using affinity biosensors are discussed.
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dengue virus. Dengue disease is one of the most important emerging 
infectious pathologies.18 Molecular binding between virus and its 
receptor CLEC5A is weak, so that Tung et al.,19 developed a new 
method by adapting gold nanoparticles.19 This provides the biosensor 
highly promising tool for screening the actual binding site of antigen-
glycol conjugation. Ni et al.,20 developed immunosensor by indicating 
folate receptors which was over expressed in cancer cells.

Conclusion
Over the last few years, researchers working on biosensors have 

widened their interest towards new fields of application. Especially 
antibodies and other biomolecules have been widely used for 
accurate detection of hepatitis B, Dengue disease and different type 
of cancer. Researchers developed electrochemical immunosensors to 
be simple, sensitive, selective and rapid with a promising potential as 
a biosensor analyte. Future work is to study whether immunosensors 
can be extended to detect of other antigens by changing the respective 
antibodies.
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