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Dear Editor,
Monkeypox is an emerging zoonotic infection caused by a

member of the Poxviridae family in the genus Orthopoxvirus.
Close contact with infected humans, animals, and extinct objects
may transmit the virus to humans. This infection takes about
7–14 days and causes fever, swelling in lymph nodes, headache,
exhaustion, widespread physical pain, and skin lesions (rashes).
Due to some difficulties in the clinical field to discriminate against
monkeypox infection, laboratory confirmation of infection is
provided by using nucleic acid amplification testing such as real-
time or conventional PCR, as well as serological tests such as the
enzyme-linked immunosorbent assay. Whether the accuracy and
speed of these assessments may not light the current petition, the
nature-based complexity of this emerging virus could demand
scientists to develop the most highly sensitive, selective, and
reliable alternative platforms for enhanced control or feast of the
infection. Biosensor platforms have been recognized as an aus-
picious diagnostic tool for the accurate and rapid revealing of
viruses as well as other severe diseases which may overcome the
limitations associated with these current molecular and ser-
ological methods for monkeypox virus (MPXV) detection.

Monkeypox infection

Monkeypox is a kind of emerging zoonotic disease whose source
and the natural cycle of the virus in nature are unknown, but there
is evidence that rodents and monkeys normally transmit this
disease to humans[1,2]. MPXV can be transmitted through direct
contact (scab, body fluid, and rash), touching monkeypox-con-
taminated objects and surfaces, respiratory secretions, and con-
tact with infected animals (scratching, biting, or using products

from infected animals). The infected person presents some clinical
symptoms such as fever, febrile prodromal stage, headache, back
pain, myalgia, prostration, fatigue, and skin rashes[1–4]. Since
these symptoms appear in various viral and nonviral diseases,
more specific approaches such as laboratory diagnostic methods
are needed to distinguish this infection.

Present MPXV detection approaches

In monkeypox infection, the laboratory technician takes a swab
from the rash and sends it to the laboratory. A real-time or PCR
test is performed in the laboratory based on validated protocols
to identify the MPXV pathogen and establish specific viral DNA
sequences. Another approach based on the individual immune
response after infection is serological tests such as enzyme-linked
immunosorbent assay to measure antimonkeypox antibodies in
the blood[1,5].

Limitations associated with the present MPXV
detection approaches

The accuracy of PCR-based diagnosis depends on several factors
such as sample collection, strain participation, disease stage
progress, false-negative and fluctuating trends, the specificity of
the primers, and mostly this approach is labor-intensive, time-
consuming, and entails skilled technicians with laboratory certi-
fication. And also the diagnosis of symptomatic or asymptomatic
patients with a fewmount a detectable immune response could be
another issue in a serology test for precise detection[1,5,6].
Therefore, in order to overcome the limitations associated with
current detection methods, the development of rapid, specific,
and highly sensitive approaches is critical in numerous clinical
settings.

Biosensor as new approach for detection of MPXV

Biosensor is a device comprised of a biorecognition element to
bind the target, a transducer to spread the amplified signal, and a
computer to analyze the data. Taking into account the transdu-
cer, they are classified into electrochemical, optical, electrical, and
mass sensors. Biosensors are of increasing interest for pathogen
detection and disease diagnosis due to their improved sensitivity,
portability, specificity, high performance, and automated data
acquisition (Fig. 1). Biosensors by applying different bior-
ecognition elements such as an antibody, nucleic acid, gene
sequence, enzymes aptamer, and antimicrobial peptides have
developed to detect several types of viruses such as coronavirus
disease, swine influenza (H1N1), Ebola virus, Zika virus, avian
influenza (H7N9), and dengue virus[7].
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Several common types of biosensors for viral
infection detection

Field-effect transistor-based biosensors

These biosensors consist of a three-electrode structure with a
drain, source, and a gate that utilize semiconductor materials
such as graphene which provide fast, ultrasensitive, flexible, and
low-noise detection of viral infections like severe acute respira-
tory syndrome coronavirus 2 in clinical samples with a Limit of
Detection of 1 fg/ml[8].

Localized surface plasmon coupled fluorescence biosensor

This fiber-optic biosensor stimulated by localized surface plas-
mon is easy-to-use, and simple which attracted the detection of
the swine flu virus (H1N1) and coronavirus disease-2019[9].

Surface plasmon resonance biosensor

These sensors are generated by optical illumination and have
several advantages such as free-labeling, sensitivity, easy pro-
cessing, low-cost pricing, and real-time monitoring capabilities
that make them professional for the detection of Dengue, Ebola,
and Zika in low Limit of Detections[7].

Electrochemical biosensor

These biosensors due to their selectivity and sensitivity are the
most common for the detection of H1N1, H5N1, H7N9, HBV,

Figure 1. Biosensor in monkeypox infection detection. MPXV, monkeypox virus.

Table 1
Comparing different methods in MPXV detection

MPXV detection
methods Approaches Advantages Limitations

NAATs PCR Identifying the MPXV agent and spotting specific viral
DNA sequences

Accuracy, sensitivity
False-negative and fluctuating trends, the specificity of the primers
Labor-intensive, time-consuming, and skilled technicians’ requirements

Serological tests ELISA Measuring antimonkeypox antibodies in the blood Accuracy, sensitivity
Specificity, time-consuming, and diagnosis of symptomatic or asymptomatic
patients with a few mounts a detectable immune response

Biosensors FET-based biosensors Rapid and specific, ultrasensitive, flexible and low-
noise

Dependence on biomarkers, biorecognition elements, and transducer

LSPCF biosensor Easy to operate, and simple Dependence on biomarkers, biorecognition elements, and transducer
SPR biosensor Label-free, sensitive easy-to-use, economical, and

real-time monitoring capabilities
Dependence on biomarkers, biorecognition elements, and transducer

EC biosensor Rapid and specific and highly sensitive selective,
stable, and reliable

Dependence on biomarkers, biorecognition elements, and transducer

EC, electrochemical; ELISA, enzyme-linked immunosorbent assay; FET, field-effect transistor; LSP, localized surface plasmon; LSPCF, localized surface plasmon coupled fluorescence; MPXV, monkeypox virus;
NAAT, nucleic acid amplification test; SPR, surface plasmon resonance.
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Zika virus, Dengue virus, and coronavirus disease-2019[10]

(Table 1).

Conclusion

Diagnostic methods used in laboratories or diagnostic centers
require expensive equipment or trained personnel for operation.
The development of biosensors as quick, dependable, safe, and
high-sensitivity diagnostics tools can be very significant in the
diagnosis of MPXV.
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